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" ALTERNATING-CURRENT 
TRANSMISSION—III.* 


By Dr. T. F. Watt, M.LE.E. 


(13) Representation of a Long-Distance Trans- 
mission Line by Means of a Four-Pole Unit.—By the 
term “four-pole unit” is understood a circuit 
system having four terminals (or poles) and con- 
structed in accordance with either of the two main 
types, which are known respectively as the T system 
(Fig. 46) or the II(pi) system (Fig. 47). Each of these 
diagrams shows a linearly symmetrical system as 


Z, 
Fig.46. 2 
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contrasted with the T system of Fig. 48, in which an 
arrangement of linear and cross-symmetry is ob- 
tained. By the use of cross-symmetry, the effect of 
earth capacitance may be eliminated and this will 
be considered further in what follows. For the 
investigation of many problems associated with 
long-distance transmission lines having uniformly 
distributed constants, it is very helpful to identify 
the line with an electrically equivalent four-pole 
system having ;“‘ lumped ” constants, and the con- 
ditions will now be considered which must be ful- 
filled to ensure that such a four-pole unit shall be, 
in fact, electrically equivalent to the actual trans- 
mission line, in so-far as the input and the output 
pressure, current, and power-factor are respectively 
concerned. 

(i) The Equivalent T System.—This four-pole 
circuit arrangement is shown diagrammatically in 
Fig) 49. The total lumped series impedance is Z,, 
the total lumped admittance is Y,, and in order 
that this system shall be electrically equivalent to 
4 transmission line with distributed constants, the 





* Part II of this series appeared on pages 421, 461, and 
501 of ENGINEERING, vol. 158 (1944). 








general equations (7) already obtained in Part I* 
will be used as a datum of reference, viz., 


V; = V, cosh yl + I, Z, sinh y 1) (a) 


I, = Vig, sinh 71 +I, cosh yj () (78) 


where / km. is the length of the line, Z, is the surge 
impedance of the line and y = V/ZY = 8 +je 
is the propagation constant. These equations give 
the relationships which must exist between the 
pressure and current vectors V, and I, for the supply 


end of the line, and the corresponding quantities 
V, and I, at the consumer’s end of the line. The 


Z 








order that this conversion may be made, the lumped 
constants Z, and Y, of Fig. 49 must be such that,* 


Zn Yn 
5 (a) 


1+ = cosh yl 


Zn Yr 
i (78) 


Zp(1 +728) =zysinh yl ()|, 
z () 
Then, from expression (78a) it follows that, 
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Y,= sinh yl 
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corresponding relationships for the T system of 
Fig. 48 are then easily obtained as follows :— 
=k {LZ 
Y, + 2 
L-h_ 12s 
Ye x 


Vv, = 


V; = 
and consequently, 


Zr a) oo 


vi =¥,(1 +2) +h (1+ 


1, =V.¥r +h (1+ 7) 


Now in accordance with the following considera- 
tions, it is possible to convert equations (77) into 
the same hyperbolic form as equations (76) and in 





* See ENGINEERING, vol. 158 page 101 (1944). 
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and substituting for Y, from equation (78c) gives, 
te coshyl—1 _ yl 
ee 


yl 
2 


‘ Z 
wnncinn t—ry/¥ yl 


3. 
— tanh — 
ae Z 
yeV¥ and t= 4/2 


* The sign = means “ represents.” 
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Hence, 

yl 

p | : 

7 =! (R +5X) 


2 2 


Z,=1Z (80) 


I 
Now, when x is small as compared with unity 


(see the numerical example below), then, 
tanh ~~ x : _G) my 
yt l 
Ss 
so that the expression (80) may now be written 


1 1\3 
tanh 7 _ 
seat issn] 1-2) | (81) 
yl ‘ st 
2 


Further, if the leakage conductance G is assumed 
to be negligibly small, where G = L in Fig. 49, so 
that, 


2 
(=) =4PjoC(R+j wl), 
7 ee 7k 
# =qhr #6 (55 +1). 
that is, 


(e) = 4 = za ( — 1+ jp) 


where, 


then, 


1 
qgm(—1t+se) (82) 


wl = R andc = 1 — 
PE dees f ~ VLG 
and when m and p are small in comparison with 
unity, then 


2 = WR+jot)a+ 4, 
that is, 
aes ig Sa zm) 


3-105 km. persec., 


1 
pp ™ —ijg™ (83) 


+5xH1+ Gma—e} 
and hence 
2, = Ri(1 + =”) 
X_=X1{1+ 7 mea — p)} 
and similarly, it may be shown that 
Yp=0Cy =oC1(1 ~ =™). 
Summarising a results 


(86) 
w or 1 


= — — m* 
Tw C a "tao ee 6” 

and in Table III the constant for the actual trans- 

mission line and for the equivalent four-pole T 

system are collectively summarised :— 


TABLE III. 





Actual 
Transmission Line. 


Equivalent 
Four-Pole System. 





RI ome. Total uniformly dis- on Total lumped re- 
ce. 8 
Xr ohms. Total lumped induc- 
ny reactance. 
Ce) omen Total lumped 
istributed admittance. 








Ezample.—A 200-kV three-phase overhead trans- 
mission line operating at 50 cycles is defined by the 
following values of the distributed characteristic 
constants, viz. :— 

R = 0-094 ohm perkm., X = w L = 0-40 ohm perkm. 
wC = 2-7 x 107° siemens per km., and G = 
so that, 


m = <1 = 1-05 x 10-31 
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(i) For | = 200 km. 
Ry Xr 
iR Re 
(ii) For 1 = 400 km. 
Ry Xr 
mt x 
(iti) For 1 = 800 km. 
Ry _ Xr _ Cr _ 
ir = 1-12, = 1°06, and 75 = 0-88. 

These relationships have been plotted in Fig. 50, 
page 1, which shows that the equivalent lumped 
resistance and lumped inductive reactance of 
the T four-pole system are respectively greater 
than the total resistance and the total inductive 
reactance of the actual line, while the equivalent 
lumped capacitance of the T four-pole system is 
less than the total shunt capacitance of the line. 

A further important result appears from the 
diagram, Fig. 50. For a transmission line of length 
not greater than about 200 km. to 300 km. a very 
close equivalence is obtained if the four-pole system 
is built up as shown in Fig. 49, where, 


+R, =}Rl, Cy =1C, 4X, = 3X. 

(ii) The Equivalent Four-Pole Il (pi) System.—This 
system is shown diagrammatically in Fig. 51, in 
which Z, is the total lumped impedance and Y, 
is the total lumped admittance. It will easily be 
seen that, in this case, the input pressure and 
current vectors are respectively related to the 
output pressure and current vectors by the expres- 
sions :— 


Vi =V, (14727) + 2e 


L =V.¥o(1 + 7%) +4(1 + 


so that if this system is to be made equivalent to 
the actual transmission line, a comparison of these 
expressions (87) with the corresponding general 
equations (76) given in the foregoing, will lead to 
the following relationships :— 


cosh y 1 = 1 1p ee, Z, sinh yl = Zp 


ztmhy! =¥, ( +r) 


=1t im 


Cy 


= 1-003, and == 


= 1-007 0-993. 


Cy 
1-014, and 75 = 0 971. 
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(soon) 


Hence, 
5, = Rsnh yl = Ry a 
that is, 

Zn = (Ry + jXq) =1R (1-") 


hs aes » \ 


raha, 


IX 


eal +i 

Using the same numerical data as has been given 
in the previous example for the T system, the rela- 
tionships defined by the expressions (90) are shown 
by the curves in Fig. 52, page 1. In contrast with the 
results obtained for the T system, it will be seen 
that the requisite lumped resistance and lumped 
inductive reactance for the equivalent II (pi) system 
are less than the respective total values for the 
resistance and inductive reactance of the actual 
transmission line, while the equivalent lumped 
capacitance for the II (pi) system is greater than the 
total shunt capacitance of the line. It will also be 
clear from the curves of Fig. 52, however, that for 
transmission lines which are not greater in length 
than about 200 km. to 300 km., practically exact 
equivalence is obtained if the II (pi) system is built 
up as shown in Fig. 51, where, 


Ry =1R, Cy =10, and X, =1X. 


As has been stated already, the equivalence between 
the respective four-pole systems and the actual 
transmission line only refers to the equivalence at 
the input and output terminals of the respective 
pressure and current vectors; that is to say, the 
conditions within the four-pole systems are quite 
different from those which obtain in the actual 
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transmission line at points in between the supply 
terminals and the consumer’s terminals. 

(14) Transmission Line Without Losses.—If the 
resistance of the line conductors be neglected and 
if the insulation of the line is assumed to be perfect, 
that is, if in the equations (8), (11), and (12) of 
Part I,* the quantities R and G are each assumed 
to be zero, so that the damping factor is p = 0, 
then the fundamental equations (76) may be 
written, 


V, = V,cosas+jLZ,sinas 


Was 
I, = I, 008 a, +f gain “8 
in which 


>. « (90) 
a =w VLC =2 = 224 


c 
2 =/%. 
Case 1. Transmission Line Open-Circuited at 


Consumer’s End.—In this case, the consumer’s load 
is I, = 0, so that 





V; = V, cos « s, and I, =igain as, . (91) 


from which it is seen that the current vector leads 
by 90 deg. on the pressure vector, that is to say, 
the line acts as a capacitance load on the supply. 
The relationships (91) are shown in Fig. 53, page 1, 
from which it follows that, when the distance s is such 


that as = b then, 


2 > 
gage! @ vas. Pein 
*“Sa 22ef 47° 4 
where A is the wavelength. That is to say, when 
s = }A, a condition of pressure resonance is estab- 
lished so that an indefinitely small value of V, 
will be sufficient to develop an indefinitely large 
current in the line and the pressure at the con- 
sumer’s end of the line will also reach an indefinitely 
high value. 
Again, considering equations (91), the pressure 
at any point distant s from the consumer’s end of 
the line may be expressed as follows : 


A 


V; = V, cos as = vie cos a 8 
= vie" a(e 4°) 
that is, . 
Weagv, ot sav —™ _ oe) 

so that the pressure at any point distant s from the 
consumer’s end of the line may be considered as 
comprising two components, viz., 

j(wt + as) 


(i) #Vy¢ : avd” 
The component } V, tt i. shown in Fig. 
. wT 7 
54 (a), for the respective moments :t = — 30° ae’ 


and 0, from which it will be seen that this expression 
represents a sinusoidal wave of constant amplitude 
4 V, and travelling towards the consumer’s end of 
the line at a constant This speed is such 
that an increment of time 4 ¢ will produce the same 
effect as if the wave were to move a distance — 8 8; 
that is to say, the relationship will be such that 


w 5t = — « 88, or, from expression (90). 
, ein 
Bin ox ét 


This wave is therefore travelling in the negative 
direction of s; that is, in the direction from the 
supply towards the consumer at the constant speed 
of c = 3 x 10° km. per second when s is measured 
in kilometres, and this wave is therefore termed the 
“ forward travelling wave.” 


Similarly, the second component }V, gt— 


of expression (92) is shown in Fig. 54 (6) for the 
respective moments ¢ = —- oa -7— and 0. Con- 
siderations similar to those already applied to the 
first component of expression (92) show that, in the 
case represented in Fig. 54 (6), the wave has a 
constant amplitude of 4 V, and is travelling at the 
constant speed c in the positive direction of s, that 
is, towards the supply terminals, and this wave is 
termed the “ reflected wave.” 


If now, the forward travelling wave of Fig. 54 (a) 
be superposed on the reflected wave of Fig. 54 (5), it 
will be found that a standing wave is obtained as 
shown in Fig. 54 (c). The first antinode of this 
standing wave appears at the consumer’s terminals 
and successive antinodes appear at the respective 


distances s = = A, and t while the nodes will 


appear as distances s =+, = and ° PPLe AE . - 
will easily be seen that there will also be a standing 
wave of current of which a node will appear at the 
consumer’s terminals, since the current must, of 
course, always be zero at the end of an open line. 

In this connection, it is of interest to compare the 
corresponding results obtained, for example, when a 
sinusoidally distributed alternating wave of magnetic 
flux density is analysed into two rotating magnetic 
fields each of which has an amplitude of one-half the 
amplitude of the alternating field and the two com- 
ponents rotate at equal speeds in opposite directions. 
This is a simple example of the theorem of sym- 
metrical component analysis.* 


(To be continued.) 
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Centrifugal Pumps and Blowers. By PROFESSOR AUSTIN 
H. Cuurcu. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York,16,U.8.A. Price 4.50 dols. 
Chapman and Hall, Limited, 37-39, Essex-street, 
London, W.C.2. [Price 27s.) 

As he has had the test results of some 300 pumps to 

guide him, and access to the existing technical 

literature, it is not surprising that the author of this 
work has been able to collect so many useful and 
practical data between its covers that his treatise 
will be of value to many readers besides the graduate 
engineers for whom it was written. It is logical in 
plan, starting with the principles of fluid flow, dis- 
cussing the applications and selection of both pumps 
and blowers for various duties, and proceeding to 
detail design, with a chapter on disc stresses and 
another on critical speeds. Reference is made in the 
chapter on disc stresses to an article by H. Haerle, 
printed in the 106th volume of ENGINEERING (1918), 
and a chart based on the work of Donath, which 
accompanied that article, is reproduced to an 
enlarged scale and placed in a pocket inside the back 
cover of the book. In the design stage, beginning 
with the diameter of the shaft in the coupling and 
passing on to the boss of the impeller, where 
hydraulic considerations introduce themselves, and 
with the assistance of previously-quoted test results 
in the form of coefficients of head and efficiency, the 
reader is taken by easy steps through the design of 
two types of impeller, a volute and a diffuser; and 
thus is presented with a study of an eminently 
practical character which, from that point of view, 
may be commended to any hydraulic engineer. 
While acknowledging the value of its practical 
matter, however, we feel that the theory adopted to 

explain the physical behaviour of the fluid in a 

centrifugal pump or blower invites some question. 

Theorists (and many writers), when dealing with the 

conditions in an impeller, are peculiarly apt to 

confuse the terms “ velocity ” and “ relative velo- 
city.” In Professor Church’s list of symbols, v is 
allocated to the relative velocity, which is thus 

referred to throughout the text except in Fig. 3.8, 

on page 29, where it is omitted and replaced by the 

description “through flow”; to make matters 
worse, this “ flow” is caused to rotate by invoking 
the circulatory theory, which is akin to the aero- 
dynamic theory of circulation round an aerofoil, 
once described in an aeronautical contemporary as 

“a mathematical abstraction ’’ and “a figment of 

the imagination.” No figment of the imagination, 

however, could describe or illustrate the antits that 

would have to be performed by the vectors u and V 

to give a resultant relative velocity v which revolved. 
It would seem that the author himself is not too 

happy about this theory, for he states that “ it 
should be remembered that this effect is not a loss, 
but a discrepancy not accounted for by the basic 





* See ENGINEERING, vol. 158, page 101 (1944). 





* See also ENGINEERING, Vol. 149, page 479 (1940). 





assumptions.” This is difficult to understand, since 
other writers who subscribe to this gospel do treat 
the loss as a hydraulic one ; indeed, Professor Church 
himself shows it as such in his Fig. 3.20, with the 
other shaded areas, marked “turbulence” and 
“friction.”” This last factor (including impeller 
friction), shown in that diagram as a hydraulic loss, 
gives another illustration of how theorists imagine 
that the fluid flows through the impeller channels. 
The friction on the wetted surface of the channels 
will reduce the slip between the vanes and the fluid, 
thus increasing the value of V at*the outlet ; but, 
since this effect tends to increase the head developed, 
is it reasonable to treat it as a hydraulic loss ? This 
loss, having been withdrawn from the hydraulic 
account, is easily disposed of. Fig. 3.5, a diagram 
showing the absolute path of the fluid through the 
impeller, serves also to show that, to retain the 
correct interpretation of the term “‘relative velocity,” 
there is no Alternative conception of the operating 
conditions other than that the vanes are being driven 
through the absolute path—thus making the chan- 
nel-friction loss much more mechanical than hydrau- 
lic, the power absorbed being added to the usual 
calculations based on the friction of a plain disc and 
included in the mechanical account. 

It would be more logical, surely, to provide a 
rational theory based on observed conditions, by 
accepting the clue given by the author in his 
Section 6.6, where he quotes the experience of 
Fischer and Thoma with their glass-sided experi- 
mental impeller (Trans. A.S.M.E., HYD-54-8, 1932) 
that “the water passages were never completely 
filled with active flow’; an observation which has 
been confirmed by H. L. Cooper in the United States 
(Jl. Amer. Soc. Nav. Engrs., vol. 53, no. 3, 1941). A 
simple arithmetical calculation will give the depth 
df these active streams at the inlet, with as much 
accuracy as is achieved in any other calculation 
connected with this type of machine, and, ignoring 
pre-rotation, will show that v varies little from the 
condition of no-discharge up to about the normal 
quantity Q. Experiments by Dr. Ing. Werner von 
der Nuell at the Technische Hochschule, Brunswick 
(Mechanical World, vol. 116, page 246, 1944), includ- 
ing pre-rotation, show that the values of v at no 


discharge and at 3 were approximately 60 per cent. 
and 92 per cent., respectively, of the value of v, at 
Q; that the 2 exit diagram in Professor Church’s 


Fig. 3.12 is incorrect ; and that in no circumstances 
can Vu, approach to the value of u.—thus disposing 


2 
of the hoary problem of trying to reconcile 2 with 
g 
2 
ss A theory along such lines for a finite number 


of backward-curved vanes and an ordinary fluid 
gives a theoretical head curve not unlike the H,,, 
line in Fig. 3.20; except that, beyond the normal, 
the slope becomes steeper, since the channels at 
inlet are completely filled by the active flow. 

There remain a few further comments to offer on 
Professor Church’s book. The effect of viscosity 
on output is illustrated by means of head-volume 
and brake horse-power curves for a particular pump 
of which neither the size nor the type is given ; 
evidently it is a small pump, as the viscosity effect 
would not be so noticeable in one of larger size, a 
point which might have been mentioned. In view of 
the importance of this effect, a synopsis of the four 
studies referred to in a footnote on page 72 would 
have been a useful addition, especially as two of the 
four are stated to be out ofprint. Suction capacity 
and cavitation are dealt with very fully. The 
unknown margin for safe operation, embodied in the 
Hydraulic Institute charts reproduced in the book, 
indicates a pump size which inclines to be uneco- 
nomical ; as the author suggests, the margin should 
be decided by discussion between the plant engineer 
and the pump manufacturer for each individual 
case. The discussion of leakage losses, and the 
means for preventing them, leaves nothing to be 
desired ; but there is an important omission in the 
sections devoted to constructional details, in that no 
mention is made of the foundry. So far as efficiency 
is concerned, design takes second place to the 
activities of the core maker. 
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THE DEVELOPMENT OF THE 
TORPEDO-—II.* 


By CommManpEerR PrEter BeETHELL, R.N. 


Ar a little after half past ten on the morning of 
July 20, 1866, Rear-Admiral Wilhelm von Teget- 
hoff, commanding the Austrian fleet in the war 
with Italy, made the signal for his ironclads to 
rush at the enemy and sink them. This extra- 
ordinary tactic sufficed to win the battle of Lissa, 
but it represented more of a setback than a revolu- 
tion in naval warfare. Warship construction of the 
period, already greatly confused by the introduction 
of steam propulsion, the breech-loading rifled piece, 
the turret gun, and armour, was hereafter con- 
founded by the fashion for ramming set by this 
action. The leading part in the bullocking about 
at Lissa was played by the Austrian flagship 
Erzerzhog Ferdinand Max, the engines of which 
had been built by the Stabilimento Tecnico Fiumano, 
a concern established at Fiume under English man- 
agement some ten years before. The manager, Mr. 
Robert Whitehead, belonged to the then common 
type of British engineer who spent his life showing 
foreigners how to make and use machines; there 
is a sensitive description of the type in one of Mr. 
J. B. Priestley’s novels. 

In 1864, Mr. Whitehead had been approached 
by a Capt. Giovanni Luppis with a scheme for a small 
self-propelled boat, steered by long yoke-lines from 
the shore, and ing an explosive charge in the 
bows. Mr. Whitehead got as far as making a model, 
illustrated in Fig. 4, but considered the project 
impracticable ; and no more was heard of it until 
1917, when the Germans achieved moderate success 
with high-speed radio-controlled motor boats, 
against British monitors off the Belgian coast. 
What Whitehead did do was to invent a cigar- 
shaped automobile weapon, propelled by a pneu- 
matic engine, designed to run at any chosen depth 
below the surface, to be independent of the firing 
craft from the moment of launching, and to carry 
in the nose a charge of explosive which should 
explode on striking the target. With his son 
John, a boy of 12, and one trusted workman, he 
spent two years in making the prototype, com- 
pleting it in the year of Lissa. We shall not hence- 
forth accord him the prefix of “ Mr.” ; he is too big 
for that. 

There can be few examples to parallel the almost 
instantaneous success of Whitehead’s weapon. Most 
inventions of any consequence pass through a well- 
marked phase of development which has been de- 
scribed as “the mucking-about stage,” but the 
Whitehead torpedo, substantially identical with 
the prototype, was in production at Woolwich 
Arsenal by 1872; and the best torpedoes of the 
present day embody the identical principles defined 
in the preceding paragraph. It is easy to say that, 
if Whitehead had not invented the automobile 
torpedo, somebody else would have done so; but 
nobody else did, and the success of contemporary 
inventors of the calibre of Ericsson, Nordenfelt, 
Edison, and Hudson Maxim, in rivalling the White- 
head pattern, may be gauged from the fact that the 
very existence of their weapons is now generally 
forgotten. It is, however, proper to recall that in 
1884 an American naval officer produced an auto- 
mobile torpedo on an entirely different principle 
from that of the contemporary Whitehead, and in 
some respects superior to it ; this will be dealt with 
in its place. 

The original Whitehead was 11 ft. long and 14 in. 
n diameter, weighed about 300 lb., and was designed 
to carry an 18-lb. charge of dynamite in its tapered 
nose. Abaft the charge space was a chamber con- 
taining a hydrostatic valve which controlled hori- 
zontal rudders on the tail by means of a rod passing 
through the air vessel. The latter, made of boiler 
plate, was charged with air at a pressure of 370 lb. 
per square inch to supply an engine with two oscil- 
lating cylinders set at right angles; a constant 
engine speed on a failing pressure was aimed at by 


* Part I of this series appeared on pages 403 and 442 
of the previous volume of ENGINEERING. 

+ “ Panzerschiffe den Feind anrennen und zum Sinken 
bringen.” 
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an automatic device regulating the valve cut-off. 
The performance of this torpedo is said by nearly 
all authorities to have been 6 knots over 700 yards, 
but the present writer believes that the range was 
much less—200 yards or so. 

Slight improvements were embodied in the two 
models tried before the Austrian Government 
between October, 1867, and May of the following 
year. Most of the trials were made from the gun- 
boat Gemse, which discharged the torpedoes from 
a submerged tube at a net suspended from a yacht 
moored about 700 yards away. A speed of about 
7 knots was obtained, but the depth keeping was 
very uncertain, and to remedy this, Whitehead 
introduced a feature which, for the next 25 years, 
was generally referred to as “The Secret.” This 
consisted of an auxiliary control of the horizontal 
rudders by a pendulum weight, making the depth- 
keeping depend upon the attitude of the torpedo 
as well as upon its submersion. The Austrian 
commission, in recommending purchase of the 
weapon, admitted that its speed left something 
to be desired, but added that ramming was now 
the principal mode of attack in naval battles and 
that torpedoes might with advantage be used in 
the ensuing melée. 

The Austrian Government was not able to make 
an exclusive purchase of the invention, for this (one 
may suppose) would have been put at about a 
quarter of a million sterling ; thus the field was left 
open for other customers. First among these came 
the Admiralty, whioh, acting on the report of a com- 
mission of gunnery officers of the Mediterranean 
Fleet who had witnessed trials at Fiume in August, 
1869, asked Whitehead to bring some torpedoes and 
a discharging tube to England. 

The Admiralty Commission* proceeded with 
Whitehead to Sheerness, choosing the iron paddle- 
sloop Oberon for the fitting of the submerged dis- 
charging tube. The invention had not then been 
patented and the officers were not permitted to 
examine the insides of the torpedoes, but two pat- 
terns were involved. The first had a maximum 
diameter of 16 in. and was designed to carry 67 lb. of 
explosive ; the second was 14 in. in diameter and 
carried an 18-lb. charge; both were 14 ft. long. 
It is apparent that by this time, a reducing valve had 
been introduced between the air vessel and the 
engine, to obtain a constant speed. Over one hun- 
dred runs were made with these torpedoes in Septem- 
ber and October, 1870, firing at net targets suspended 
in the Medway, the discharges being made from a 
boat’s frame and by starting from the surface, as 
well as from the Oberon’s submerged tube. In 
general, a speed of rather more than 7 knots was 
obtained over 600 yards, and the maintenance of 
depth and direction were pronounced satisfactory. 
As a grand finale, a wooden coal hulk, formerly the 
corvette Aigle of 1,000 tons displacement, was 
moored off Cockleshell Hard and rigged with a stout 





* Capt. W. Arthur, Capt. Morgan Singer and Lieut. 
A. K. Wilson. 





protective net. One of the large torpedoes, its head 
having been charged with wet guncotton by Pro. 
fessor F. A. Abel (then the War Department Chem. 
ist) was fired at the Aigle from a range of 134 yards, 
but just missed the net and blew a large hole in the 
hulk’s quarter. She settled on the mud and there. 
after was assaulted by one of the small torpedoes 
charged with glyoxilin,* which exploded against the 
net and caused no further damage. 

The reliable performance of the torpedoes in these 
repeated essays was in itself a promising and even 
an unexpected result. The Committee were im- 
pressed, and said so, concluding that “ any maritime 
nation failing to provide itself with the submarine 
locomotive torpedo would be neglecting a great 
source of power, both for offence and defence.” 
Whereupon, in 1871, the British Government pur- 
chased the manufacturing rights for 15,0001., this 
sum being additional to the 2,5001. claimed by White- 
head in respect of the trials. The agreement pro- 
vided for the training of a certain number of naval 
officers in the use of the torpedo, the right of manu- 
facture in Britain, and for improvements to be 
notified, with permission to embody them. The 
manufacture of 16-in. torpedoes began at the Royal 
Laboratories in Woolwich Arsenal in 1872. 

It is seen, therefore, that the Admiralty were won 
over to the torpedo with singular rapidity, consider- 
ing the date; but one explanation for this brisk 
progress lies in the fact that Commander John 
Fisher, who was lurking and snorting in the back- 
ground, was already a sufficiently formidable figure, 
with his ruthless fist-shaking methods, to overcome 
most inertia and opposition. It is only a mild over- 
statement of the case to say that, if it had not been 
for Fisher, the Navy would have gone into the war 
of 1914 with a fleet of coal-fired ships propelled by 
reciprocating engines and armed with feeble and 
obsolete weapons, and it deserves to be remembered 
that the initial lead obtained by this country in the 
use of the torpedo is largely attributable to the same 


The British example was followed by France in 
1872 and by Germany in the next year. The 
German stipulation of a minimum performance of 
16 knots to 550 metres could not be met by the 
existing Fiume weapon, and Whitehead made a 
complete re-design, producing, about 1875, a 14-in. 
torpedo capable of 18 knots over 600 yards. To 
encompass this, he had to abandon his original type 
of engine in favour of a three-cylinder radial motor 
designed by Mr. Peter Brotherhood, the founder of 
the well-known Peterborough firm bearing his name. 
The basic features of the Brotherhood engine 
remained in vogue for a very long time, and are still 
traceable in modern torpedoes such as the German 





* Glyoxilin was a mixture of powdered guncotton and 
saltpetre soaked in nitroglycerine. It was patented 
by Professor (later Sir Frederick) Abel in 1867 (No. 3652) 
and seems to have been an attempt to evade Nobel’s 
patents for dynamite. 

+t “ Hoc tibi piscator patria debet piscis,”’ in fact. 
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g}-in. G7A, which appears to have come into service 
about 1937. Admission was by cam-operated valves, 
originally of the piston type, the exhaust escap- 
ing through ports in the cylinder walls uncovered 
towards the end of the power stroke, and thereafter 
through a slot in the piston, uncovered by relative 
movement of the gudgeon. From the crankcase, 
the exhaust air emerged through the hollow propeller 
shaft, contributing very materially to the speed of 
the torpedo. 

The pronounced heel imparted by the original 
single screw had been corrected by ballasting and 
by vertical fins extending over most of the torpedo’s 
length, top and bottom ; but these measures were 
not entirely successful, and the later 16-in. Wool- 
wich torpedoes had twin contra-rotating propellers, 
which were also embodied by Whitehead in his 
14-in. model. A third improvement was the servo- 
motor, an air-operated slave motor between depth 
gear and rudders, introduced because the relatively 
feeble hydrostatic valve and pendulum were in- 
capable of exerting effective control when acting 
directly. Finally, the chamber containing the depth 
mechanism was placed abaft the air vessel, to avoid 
having to fit the latter with a central tube for the 
accommodation of the rudder-rod. 

This torpedo, usually known as the 1877 Fiume 
model, weighed 530 Ib. and carried 26} lb. of wet gun- 
cotton. It was 14} ft. long, and the air vessel was 
charged to 1,000 Ib. per square inch to give the 
performance already stated. It has been described 
in greater detail than will be possible or necessary 
for any other pattern of orthodox torpedo covered 
by these articles, not only because it represented 
periodic finality, but also because the weapon of 
to-day, although greatly enlarged and refined, 
contains only two basic improvements—namely, 
gyroscopic steering and the heater system of pro- 
pulsion. The Admiralty ordered 225 torpedoes of 
this model from Whitehead’s factory, and in 1877 
the manufacture of the 16-in. weapon at Woolwich 
was discontinued. in favour of the 14-in. R.L. 
Mark I, the latter being generally similar to the 
improved Fiume torpedo. An early difference 
between the Fiume and Woolwich torpedoes, and 
one ever afterwards maintained, was that the former 
had its rudders mounted on a frame abaft the pro- 
pellers, while the Woolwich weapon carried its 
rudders on the tail cone immediately in front of the 
propellers. 


(To be continued.) 





CoLoUR-LIGHT SIGNALS ON THE L.M.S. RAILWAY. 
—A rising gradient of 1 in 70 and conditions of bad 
visibility arising from smoke in tunnels have always 
been a handicap to railway traffic leaving and approach- 
ing Euston, On June 11, 1945, the London Midland and 
Scottish Railway brought into use 29 new colour-light 
signals, mostly four aspect, with continuous track 
circuiting, on the four main lines running 1} miles 
between Euston and Camden. This improved signalling 
will enable trains to leave the terminal at shorter time 
intervals than hitherto. The signals are mounted as 
nearly as possible at the eye level of engine drivers and 
provide powerful light beams of good penetrating power. 
Except in the immediate area of Euston station, con- 
tinuous colour-light signalling will be in operation from 
Euston to Wembley when the work of changing over 
from semaphore signalling is completed. 





RELAXATION OF CONTROL ON FACTORY PREMISES.— 
The Board of Trade have revoked the Location of 
Industry (Restriction) Order, 1942, and replaced it by 
the Location of Industry (Restriction) Order, 1945 
(S.R. and O. 1945, No. 671, price 1d.). Under the new 
Order, the control on the use of factories and warehouses 
is relaxed. It no longer applies to premises having an 
aggregate floor space of less than 3,000 sq. ft., nor to 
garages or motor-vehicle or cycle repair shops of any 
size. Licences, also, are not required in respect of the 
use of factories or warehouses which have been let or 
sold to the user by a Government department. It should 
be noted that this relaxation does not dispense with any 
obligation there may be to obtain licences under other 
Government controls. Apart from these exemptions, 
the control remains unaltered, and applications for 
licences should be addressed to the Board of Trade 
Regional Controller in the region in which the premises 


are situated. Licences issued under the previous Order 
remain valid. 





NOTES FROM SOUTH AMERICA. 


Wirn the end of the war in Europe, there are 
increasing signs in various supplying countries of 
intensive interest in the almost unlimited markets in 
Latin America for engineering, transport and other 
capital goods. According to New York estimates, 
South America’s vast construction programme will 
require over 450 million dollars worth of new and used 
machinery and equipment from the United States in 
the first post-war decade. This sum is stated to 
represent one-half of Latin America’s machinery needs, 
the other 50 per cent. being expected to be provided 
locally in such countries as Argentina, Brazil, Chile and 
Mexico, where industrial development is advancing 
rapidly. Indicative of North American sales efforts, 
an association (entitled American Machine Tool Export 
Associates) has been formed in the United States to 
undertake the export to Latin America of machinery 
and tools produced by the four manufacturing concerns 
which have organised this enterprise. Later, other 
manufacturers will be invited to join the association, 
which, in addition to exporting machinery and tools, 
will provide technical assistance and maintenance 
services to buyers of its products. 

Sweden is another country which, judging by news 
from various sources, intends to make an intensive 
drive to capture a major share of the potential Latin 
American market. As a neutral, Sweden is not 


hampered by problems of reconversion in industry, 
and has a e merchant marine available for the 
carrying trade. Not only are Swedish firms already 


advertising in South America, but they are shipping 
goods; it was reported in Ecuador in May that a 
shipload of Swedish goods was on its way there, 
including, among other items, engines, sewing machines, 
machinery, and steel implements, thus initiating ship- 
ments from Sweden and Norway, and possibly from 
Switzerland as well. From Chile, it was reported that 
a Swedish steamer would reach Valparaiso at the end 
of June with 20,000 tons of newsprint pulp, machinery 
and other Swedish merchandise, while two other ships 
from Sweden were expected in August. Swedish pro- 
ducers of petrol and Diesel trucks are also advertising 
in the Brazilian Press that orders for truck and ’bus 
chassis will be accepted for immediate shipment. 
Other goods advertised include farm tractors and 
military vehicles. 

In view particularly of the competitive developments 
outlined above, it is noteworthy that the Joint Com- 
mittee of the Railway Engineering Supplies Industries 
has issued a booklet in Portuguese and Spanish, under 
the title of Technical Progress in Railway Equipment, 
which covers every aspect of railway engineering. This 
excellent publication has been widely welcomed in 
British circles trading in South America, particularly 
as British railway technique is especially associated 
with South America. The time for the issue of the 
book has been well chosen, and this example of up-to- 
date propaganda gives a lead which other British 
industrial groups might follow with profit, comparing 
more than favourably with anything that British trade 
competitors have yet produced for Latin America. 
The railway industry in Latin America, from its earliest 
days, has been closely linked with British manufac- 
turers of locomotives, rolling stock, and railway 
equipment of all kinds; and it is pointed out that 
this approach to the Latin American market is of vital 
importance, not only to the industries immediately 
concerned, but to many others in Britain and the 
Empire, of whose products they are large users—coal 
and iron, light and heavy machine tools, cotton, linen, 
paint, varnish, glass, copper, rubber, asbestos, brass, 
timber, etc. 

The shortage of shipping lies at the root of South 
America’s import difficulties, and the restoration of 
friendly diplomatic relations between Argentina and 
the United States has already led to a resumption of 
calls by American ships at Argentine ports. Many 
more vessels are believed to be on their way. Already, 
over the first quarter of 1945, compared with that of 
1944, Argentine imports of metals and manufactures 
showed a definite increase in volume. Imports of 
fuel and lubricants, however, remained on the low side, 
although here again the fuel scarcity in Argentina, 
which has become increasingly serious during the past 
twelve months, is expected to be alleviated soon as a 
result of the recent agreement with the United States 
whereby the latter country will supply Argentina with 
fuel oil in return for vegetable oil and oil seeds. The 
agreement is based upon the equivalent number of 
calories, and the shipments of fuel oil to be supplied 
to Argentina in 1945 and 1946 are expected to total 
about a million metrictons. A United States-Brazilian 
Economic Mission which recently visited Argentina 
announced that quotas had been fixed for the supply 
of motor tyres, inner tubes and synthetic rubber, ship- 
ments to commence shortly. The agreement is limited 
to the requirements of lorries, omnibuses and colectivos 
(“‘ micro-omnibuses *’), and does not. include tyres and 
tubes for motor cars. 


Under an agreement of June 2, 1945, supplementing 
previous agreements between Argentina and Bolivia, 
the former country will advance to the Bolivian Govern- 
ment the funds necessary for building the railway from 
Villa Montes to Santa Cruz de la Sierra, up to a maxi- 
mum of 40 million Argentine pesos. It is proposed to 
complete the railway within four years, and interest 
and sinking fund payments will be made to Argentina 
in the form of crude petroleum and fuel oil as valued. 
Reports from Buenos Aires indicate that the Argentine 
people want to “buy British,” and big orders are 
awaiting British aircraft manufacturers for transport, 
light, civilian aircraft, spares and equipment. An 
intensive sales campaign by United States aircraft 
manufacturers is already under way. With reference 
to the reservation of land in the department of Esteban 
Echeverria, south of the city of Buenos Aires, for the 
building of an airport at a cost of 30 million pesos, 
details released recently by the Argentine Secretariat 
of Air stated that the port will eventually have six 
runways. Their length is to be 2,700 yards at first, 
but may be increased later to four miles. 

With regard to the promotion of textile manufac- 
tures in Brazil—that country’s most important industry 
—the view is held in New York that, b the ded 
replacement and extension of factory equipment in 
Brazil after the war will probably be limited, ially 
by the immediate competition of other areas for the 
output of textile machinery in the United States, plans 
are being laid to develop the local production of 
finished equipment in Brazil. Basic heavy machinery, 
it is contemplated, will be obtained from producers in 
the United States. It is hoped, under this programme, 
to make the less complicated locally. It is also 
reported in New York that orders on hand for North 
American oil-drilling equipment and essential oil- 
producing machinery should increase Brazil’s crude-oil 
production to 100,000 litres daily, whereas in 1942 
the estimated daily production was only 10,000 litres. 
Meanwhile, the Brazilian authorities have issued a 
notice concerning the importation of used machinery, 
opposing the purchase of used and obsolete machinery. 
The description “ reconditioned,” continues the notice, 
which is being applied to many kinds of machinery 
offered for sale to Brazil, does not constitute a sufficient 

tee. The progress of national industries and the 
problem of raising the standard of living of the rural 
population in Brazil depends largely upon modernisa- 
tion of the country’s industrial machinery, which is 
partly worn out and obsolete. The inefficient methods 
employed by many national industries oblige them to 
pay low salaries and to use cheap raw materials, thereby 
restricting the ability of internal markets, especially 
in ‘rural districts, to consume national products. To 
enable the national industries to meet the needs of 
internal consumers and to compete successfully in 
overseas markets, the cost of industrial production 
must be lowered, which can be .achieved only by 
improving technical methods of production. 

Some modification has been made in Brazil’s original 
programme for the mechanisation of farming, the 
amount to be spent on agricultural machinery imported 
from the United States having» keen reduced to the 
equivalent of 550,000/. sterling. A meeting of various 
Brazilian authorities was held recently to consider 
the necessary steps to ensure a supply of coal from the 
State of Santa Catharina for the Volta Redonda steel 
plant, which is expected to start operating in July 
next; the initial quantity of coal required will be 
26,000 tons a month. The inauguration of alu- 
minium production in Brazil at Saramenha, Ouro 
Preto, in Minas Gereas, was annc d recently. The 
plant which has been set up for this purpose will use 
bauxite from deposits in the neighbourhood, but other 
raw materials, such as caustic soda and cryolite, will 
have to be imported. The productive capacity of the 
plant is reported to be 2,500 tons per annum. id 
production in Brazil increased from 4,446,794 grammes 
in 1938 to 4,986,506 grammes in 1943, by far the 
largest producer being the Sao Joao del Rey Mini 
Company, which, during the first six months of 1944, 
produced 87 per cent. of all the gold mined in Brazil. 

Before returning home, the head of the Mexican 
Economic Mission which has been visiting Britain 
referred to the large scope for British goods in Mexico. 
That country needs all kinds of machinery and spare 
parts for re-equipment and modernisation of industry, 
and for the electrification of the country, which is one 
of the chief-aims. So far as British exporters can 
compete with United States products, Mexico could 
well use British motor cars, railway equipment, etc. 
The Mexican market is open to British goods, which 
could be imported mostly without restrictions, only a 
few items, such as tyres, requiring a licence. 

To relieve the acute transport shortage in Chile, 
that country is purchasing cargo ships from the United 
States, while the Chilean State Railways have advised 
the Government that they are in urgent need of at 
least 280 locomotives and 1,800 freight wagons. There 











is a good market in Chile for brewery machinery, which, 
before the war, was mainly imported: from Germany. 
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FISH CURING AND DEHYDRATION 
PLANT. 


One result of the war which will no doubt influence 
peace-time economics is the progress that has been 
made in the preservation of food. A notable example 
is afforded by the curing kiln developed by Messrs. The 
Airscrew Company, Limited, Grosvenor-gardens House, 
London, S.W.1. Broadly speaking, the kiln is suitable 
for smoking, drying or dehydrating, meat, bacon, ham, 
fish, etc., but the following article, which is illustrated 
by Figs. 1 to 12, on this and the opposite pages, and on 
page 10, relates to a kiln for curing fish of all kinds. 
This curing process, in the past, has been a distinctly 
primitive one, examples being in the preparation of 
kippers and haddock over open wood fires, and the 
drying of cod by wind and sun in the open air. Carried 
out according to traditional methods the old pro- 
cesses were laborious and generally uncertain, no 
control over atmospheric temperature and humidity 
being possible. The scientist and the engineer working 
together have removed these disabilities and in the 
Airscrew kiln temperature and humidity are precisely 
controlled, which enables the fish to be preserved 
without loss of flavour or vitamin contents and involves 
much less handling, thereby promoting better hygienic 
conditions. From the commercial aspect the new 
system is definitely advantageous as regards output 
and uniform quality of product. 

The Beneral appearance of a typical kiln is shown 
in Fig. 1. To the right are four chambers or tunnels, 
in two groups of two, through which the split fish, 
suspended on hooks arranged on cage-like trollies, 
are traversed. Special trays can be provided for other 
fish, etc. The structure on the left, surmounted by 
four vertical pipes, is the furnace for producing the 
smoke used in the preparation of kippers and other 
smoke-dried fish. The two vertical towers in the centre 
are outlet flues for the escape of the moisture-laden 
drying air and smoke. The particular installation 
shown in Fig. 1 is a group of four kilns occupying an 
area of 650 sq. ft. and having an output of about 
144 crans* per 24 hours. The kilns generally vary 
in layout according to capacity and local conditions, 
and the drawings, Figs: 2, 3 and 4, show a pair of 
kilns arranged “ back-to-back ” with one outlet tower 
and capable of accommodating eight trucks. The 
principles of the kilns are, however, the same in all 
cases. The material travels against the air flow, the 
wet material being introduced at a point where the dry- 
bulb temperature is lowest and the relative humidity 
is highest. It is then traversed through the kiln, 
either by hand or by mechanical means, so that at 
the last stage it is in contact with the air at its highest 
dry-bulb temperature and lowest relative humidity. 
The change of conditions from end to end of the 
kiln is gradual and the operation, and resulting pro- 
duction, is in a continuous and progressive form. 
The cured fish are ready for immediate packing on 
leaving the kiln. The same apparatus can be used for 
smoking, drying, curing, dehydrating or thawing con- 
ditions, the only difference between any of these func- 
tions being the adjustment of suitable psychometric 
conditions. All the above operations can be performed 
in the same unit consecutively in one combined cycle. 

Referring to Fig. 2, the fresh air enters through the 
grille a and passes downwards and over a battery of 
gilled heating tubes b into the mixing chamber c where 
the heated air is mixed with the smoke. The mixture 
is drawn in by the suction of the axial-flow fan d, 
by which it is discharged as indicated on the right of 
the figure, the flow being turned through a right angle 
by the metal deflecting blades e, at the corner of the 
duct. The fan casing is connected to the kiln structure 
by air-tight flexible sleeves f, and is mounted on “ Silent- 
bloc ” anti-vibration pedestals. The hot air is then 
again deflected through a right angle and directed, by 
means of the distributing louvres g in a horizontal direc- 
tion from right to left. The structure at A, in Figs. 2 and 
4, is an inspection window and hydrometric instrument 
assembly. It is repeated at other points of the kiln. 
The air at this stage passes through the fish-laden 
trucks, indicated at + in the lower half of Fig. 4, this 
view being a sectional plan through the drying cham- 
bers. The upper half of Fig. 4 is a sectional plan 
through the air ducts on the top of the drying chambers. 
The air after passing through the trucks is diverted, by 
means of the louvres g’ and the deflecting blades e’, 
into the ducts first referred to. The trucks are intro- 
duced at the left of the kiln in Fig. 4 and removed from 
the right. 

The return air is, of course, moisture-laden and can 
either be wholly deflected up the exhaust outlet j, 
or only partly so, the remainder in this case being 
returned to join the incoming fresh air. This control 





* The Shorter Ozford English Dictionary defines a cran 
asa “‘ measure of fresh herrings: now fixed at 37-5 gallons 
(about 750 fish)” but there still appear to be some local 
differences of usage. As employed here the term cran 
represents about 4,400 fish in the split condition. 
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is effected by the dampers k, which are also fitted across 
the incoming-air duct. The three flows involved can 
therefore be precisely regulated. The exhaust outlet is 
surmounted by a hood as a protection against weather, 
ete. The basic principle of the counter-flow system is 
to obtain @ temperature and relative humidity varia- 

n from end to end of the tunnel or drying chamber. 

he actual variations are mostly due to the heat 
absorbed and the moisture rejected from the material 
under treatment, though there are some losses due to 
the opening of the doors to admit and remove the 
trucks. Thus, according to the product or kind of 
treatment, the air velocity may vary considerably. 
The distributing louvres ensure an even flow across 
a cross-section of the kiln, which, as will be seen in 

ig. 3, is practically all occupied by the trucks, i. When 
used for dehydration, the temperature range can be 
set to control the discharge air temperature. In the 
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United Kingdom, and where similar climatic conditions 
— an automatic control is provided to revert to 
ull fresh air operation, so as to ensure appropriate 
treatment with this condition. For different climatic 
conditions the dew point value is selected to provide 
uniform treatment of the product and maximum 
economy in operation. 

The circulating fans are controlled by either the 
loading or unloading doors, being started up by the 
closing of the doors and automatically switched off 
when the pressure on the door is released for opening. 
The fresh air and the re-circulated air is mixed to the 
required conditions before passing over the heating 
coils and the smoke is introduced into the mixture 
before the fan which discharges the mixture into the 
expansion chamber before the first set of distributing 
louvres. The three-way dampers k regulate the 
amount of air to be re-circulated, discharged, or drawn 
into the system. The louvres are pivoted so that the 
openings are adjustable. The mechanism is mech- 
anically interlocked so as to facilitate control from 
one point, this control being the means by which the 
desired relative humidity is determined. The smoke- 
producing apparatus, seen on the left in Fig. 1, is 
shown in cross-section in Fig. 8. It consists of four 
furnaces, each having two “ hearths ’’ one above the 
other. The hatched portions of the furnaces in Fig. 8 





are of firebrick and the rest is of precast concrete 
slabs. The smoke-producing fires seen in the angle of 
the hearths at the back are simply piles of sawdust, 
generally oak. There are no grates, the necessary air 
being admitted at the front of the furnaces only and 
then at their lower parts. The upper parts of the 
hearths are each partly enclosed by a fixed curved 
sheet-metal plate. A movable plate, of the same 
curvature and provided with lifting handles at the 
bottom, slides over the fixed plate, and is guided in 
side grooves so that the amount of air can be regulated. 
In the case of the bottom hearth in Fig. 8, the air 
supply is shown as cut off completely, while in the 
upper hearth the sliding plate is shown fully raised. 
Each pair of hearths has its own outlet flue or pipe. 

So far the principles and lay-out of typical kilns 
have been dealt with; some particulars of the con- 
struction and methods of control can now be given. 
It should be noted that the main structure and ducts 
are formed of steel-framed panels embodying an insu- 
lating material. The structure is remarkably light 
and the heat-insulating properties of the walls thus 
formed, which are about 1 in. thick, are stated to be as 
good as those of a brick wall 18 in. thick. The panels 
are prefabricated for ease in erection; no heavy foun- 
dations are required. The fans, of which one is seen 
above each tunnel in the cross-section, Fig. 3, are, as 
there shown, driven by V-belts from motors situated 
outside the ducts. In the installation shown in Fig. 1 
the motors are of 14 h.p., and are of the totally-enclosed 
squirrel-cage type. The fans are of the Airscrew Com- 
pany’s axial-flow type with aerofoil-section blades. 
They are of large diameter and are specifically designed 
for the required volumetric capacity and the resistance 
of the circuit. A view of one of these fans with its 
motor is given in Fig. 9, page 10. 

Referring again to Fig. 2, the three rectangular 
objects marked 1, m, and n, respectively, indicate dia- 
grammatically the positions of the phials of the thermo- 
static controls manufactured by Messrs. The British 
Thermostat Company, Limited, Sunbury-on-Thames, 
Middlesex. The phial /, situated in the fresh-air inlet, 
actuates a Type K5 wet-bulb control thermostat. The 
instrument itself can be seen in the bottom right-hand 
corner of Fig. 10. Above it, and rather more to the left, 
the grille for the air inlet is visible. The pipes in the 
centre of the illustration supply steam to the heaters 6b 
(Fig. 2) while on the left the smoke-supply tubes and 
the fan casings can be distinguished. The function 
of this instrument is to control the dewpoint of the 
incoming air. The phial m, situated at the outlet of 
the tunnels actuates a Type HQ electro-hydraulic 

wer unit. This controls the steam supply to the 
Spitens and can readily be distinguished near the centre 
of Fig. 11, on page 10, which shows its situation on the 
tunnel walls. The unit is shown in detail in Figs. 6 
and 7. It will be clear from Fig. 6 that the unit operates 
a valve directly. Referring to Fig. 1, the vertical pipe 
on the left is the main steam supply from the boilers, 
which is reduced from the boiler pressure to 30 lb. per 
square inch. From this pipe a horizontal one leads to 
the heater supply and is interrupted by the thermostat 
control valve. This pipe is in the nature of a by-pass 
on the supply from the main to the heaters. The screw- 
down valves seen in the illustration are isolating valves 
for hand regulation. Normally, the steam supply to 
the heaters is never cut off entirely, but is augmented 
as necessary by the controlled by-pass. 

The ingenious mechanism of the hydro-electric control 
unit is shown in Fig. 7. The movement of the steam 
valve is not effected directly by the expansion and 
contraction of the volatile liquid in the phial due to 
temperature variations. The movement of the steam 
valve is effected by a servomotor device, which is 
controlled by a relay mechanism actuated by the 

hial liquid. The steam-valve spindle a, which moves 
freely up and down through a gland, there being no 
screw-down device, is attached to a rod b by a coupling 
c. The screwed socket d is a stop for regulating the 
upward travel of the valve spindle and, in consequence, 
the maximum opening of the valve, which is of the 
mushroom downward-opening type. The top end 
of the rod 6 carries a disc e between which and the 
cover f of the cylinder g isa helical compression spring h. 
The connection between the disc and the rod is not 
rigid but is provided with a ball bearing. The ball 
bearing casing is in contact with the cap ¢ of the 
bellows j which 





is sealed at the bottom of the cylinder 
wall. The bearing is provided in order to prevent 
any torque, arising from the extension or contrac- 
tion of the spring, from being transmitted to valve 
spindle. 

The top of the cylinder is sealed by a box-form cover 
k, which is surmounted by a small electric motor I. 
The spindle of the motor is coupled to one element of 
a gear-type p m, which is carried on the cylinder 
cover and which, when the motor is running, transfers 
oil from a reservoir in the cover to the space above, 
and surrounding, the bellows. This builds up a pres- 
sure in the space and the valve rod is, therefore, forced 





down against the upward pressure of the spring. If, 
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however, the downward movement is to be stopped at 
any time while the motor is still running, the pressure 
oil is returned by a by-pass to the reservoir. This 
control is effected by the opening of the needle valve n, 
which is kept closed by a compression spring 9, 
fitted with an adjusting screw and transmitting pres- 
sure to the valve oats a yoke spanning a bel- 
lows p. The interior of this bellows is connected 
by the capillary tube q to the interior of the sensitive 
phial, the whole of this system being filled with the 
volatile liquid which responds to of tem- 
perature. When the liquid expands the bellows 
extends against the pressure of the opposing spring 
and the needle valve opens to by-pass the pressure 
oil to the suction side of the gear pump. Conversely, 
contraction of the liquid allows the bellows p to be 
collapsed by the spring above it, the oil pressure 
builds up in the cylinder and the bellows j is also 
collapsed, with a corresponding downward, or opening, 
movement of the steam valve. The capillary tube 
and phial are shown on the right in Fig. 6. A relief 
valve r is fitted between the pressure chamber and the 
reservoir, as shown in Fig. 7. The tube s which con- 
nects the reservoir with the interior of the bellows j, 
maintains the oil level in the reservoir constant. The 
part ¢ is a filling plug for the reservoir, but in some cases 
@ pressure gauge is fitted here. 

The phial x in Fig. 2 is a dew-point control thermo- 
stat, and is in the stream of the mixture of fresh 
and re-circulated air before the heater. It actuates a 
Model H Q electro-hydraulic unit which, as will be clear 
from Fig. 5, operates an oscillating lever instead of a 
valve. is lever is linked to the dampers & in Fig. 2, 
and the vertical motion of the bellows of the power unit 
is translated into the oscillating movement required by 
means of rack and pinion gear. Under normal condi- 
tions, the motors of both the power units shown in 
Figs. 5 and 6 are kept running continuously and they 
are, in consequence, rated continuously. If the electric 
supply should be interrupted for any reason, the 
spring h, Fig, 7, extends the bellows j to the top posi- 
tion. This action, in the one case, cuts down the 
steam to the heaters, and in the other opens the re- 
circulating dampers to their fullest extent while 
closing the inlet and exhaust airdampers. The position 
of the damper h ic unit can be identified in 
Fig. 12, on page 10, below the air inlet and towards the 
left. The operating lever and links can be distin- 
guished just below the electric supply cable to the unit, 
though this unit is of a slightly different pattern from 
that shown in Fig. 5. The arrangement of the smoke 
distribution pipes is clearly shown in Fig. 12, the large 
main being the pipe or flue from the particular furnace 
concerned. The vertical leg of this main is made with a 
removable bottom for cleaning purposes. The 
pipes in the centre of the illustration are the steam inlet 
and outlet pipes to the heater. 

It will be understood that the dampers regulate the 
amount of air to be recirculated, disch: or drawn 
into the kiln, and that the temperature of the heater is 
automatically controlled to a degree appropriate to 
both the amount of air and the dewpoint. In the 
installation illustrated in Fig. 1 the control of the dry- 
bulb temperature is effected by the unit seen in Figs. 6, 
7 and 10. The phial is in the return air stream. The 
relative humidity depends on the control of the 
dampers, the control of which is set at a requisite 
dry-bulb temperature, with an overriding limit con- 
troller on the wet-bulb thermostat. When the fresh- 
air dewpoint is above the final dewpoint the limit wet- 
bulb thermostat closes the fresh-air inlet. The whole 
of the electrical switchgear, relays, etc., are mounted 
on a panel situated in a convenient position. In Fig. 1, 
this panel can be seen near the smoke-producing fur- 
naces. The fish are not handled during their passage 
through the kiln, and the installation would seem to 
require the minimum of attention and labour in 
proportion to the greatly increased output in com- 
parison with the older traditional methods. 





THE FEDERATION OF COATED MACADAM INDUSTRIES. 
—The Federation of Coated Macadam Industries, the 
inauguration of which was the occasion of a luncheon 
held in London on Wednesday, June 27, embraces those 
industries concerned in the production of tarred and 
bituminous macadam for road-surfacing. The member- 
ship includes quarry owners concerned in the production 
of the road metal, slag producers, tar distillers and 
makers of bitumen products, as well as the industries 
responsible for actual surface laying, namely, tnoseé con- 
structors generally known as paviors and the manufac- 
turers of road-making plant. The Federation is housed 
at present at 37, Chester-square, London, S.W.1. The 
luncheon was presided over by the chairman of the 
Federation, Mr. J. B. F. Earle, and the principal guest 
was Lord Leathers, Minister of War Trapsport.. It was 
mentioned, in the course of the proceedings, that some 
40,000,0001. may have to be expended to overtake the 
war-time arrears of maintenance on British roads. 





INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Associate Member to Member.—Herbert Eugene 
Chaplin, Hayes ; Charles Curran, Cardiff ; Harold John 
Davies, M.Sc. (Eng.) (Lond.), Sheffield; Eric Lindus 
Forge, London; William Rexter Good, London; 
Captain (E.) Christopher Webster Jones, R.N., Doni- 
bristle, Fife ; Henry John Millard, Birmingham ; John 
Watson Napier, B.Sc. (Glas.), Flixborough; Eric 
Carlton Ottaway, London; Harold Valentine Pugh, 
Manchester ; Harold Gilbert Ramsell, Wolverhampton ; 
Colonel David Samuel Riddell, R.E.M.E,; Lieut.-Col. 
Albert Mark Stacey, O.B.E., R.E.M.E. ; Arnold Throp, 
Sheffield ; George Wood, Barrow-in-Furness. 

Graduate to Member.—Alan Stamford Rowley, Man- 
chester. 

InsTITUTE OF Marine ENGINEERS. 

Member.—Hugh Fleming Allison, Streatham-hill ; 
John Knapp Barrow, Banstead ; Arthur John Bishop, 
Bath; Gilbert Colvin, Southam ; Robert Night- 
ingale Cook, Southampton; William Ernest Barrell 
Dainton, Hoylake ; Eng. Commdr. William Webster 
Downs, R.N.R. (ret.), Blackheath; Harold Grant 
Ferrier, St. Ives, N.S.W., Australia; George Albert 
Gellatly, Stockport ; Sidney Frederick Green, Black- 
ee" Alfred Nicholas Hagan, Liverpool; Herbert 

ffrey Hall, Burnley; Richard Reuben Holtum, 
London, N.21; Richard Jones, Clarkston; James 
Morton, Johnstone; John Leslie Petree, Cardiff; 
Bedrich Pochobradsky, Sidcup; George Stade Roe, 
Sydney; James Reginald Scott, Accrington; Lieut. 
Commdr. (E.) George Frederick Shields, R.N.R.; 
Alexander Suddick, Hounslow ; Lieut. Commdr. (E.) 
Gordon Taylor, R.I.N.; John Thomson, Demerara 
River, British Guiana; Temp. Lieut. (E.) George 
Douglas Hopfner White, R.N.R. 

Associate Member to Member.—Walter Frank Bailey, 
London, S.E.25 ; James Cameron, Troon. 


Associate to Member—Henry James Alexander, 
Bromley; Victor Walter Back, Great Yarmouth ; 
Lieut. (E.) Jack Caplen Beavis, R.N.R. 


InNsTITUTION OF STRUCTURAL ENGINEERS. 
Member.—Cecil Jacob Pell, B.Sc. (Eng.), London. 


Associate Member to Member.—Alfred Nichol Myles, 
B.Se. (Eng.), London ; Arnold Sackey, London. 


Associate Member.—John Lloyd Bannister, B.Sc. 
Tech., Cardiff; Walter Wilson Barker, London; Alec 
Bulling, Newport, Mon. ; Illiparampil George Chacko, 
Doncaster; John Crawford, Glasgow; John Francis 
Douglas, B.Sc. (Eng.), London; Julian Ffoulkes, 
B.Sc. (Eng.), Ilford; Ernest Richard Fryer, New- 
eastle-upon-Tyne; John Desmond Goodwin, Man- 
chester; James Gordon, Glasgow; Alfred Charles 
Hughes, Shrewsbury; James Malcolm Frazer Johns, 
New Zealand ; William Howell Lewis, Hayes, Middx. ; 
Alexander McBeth, London ; George Geoffrey Meyer- 
hof, Brentford ; Leslie Gordon Middleton, B.Sc. Tech., 

; James Mitchell, Glasgow; John Godfrey 
Noble, Chesterfield; Frank Reginald Paynter, Nor- 
wich; William James Picken, Glasgow; William 
Rutherford, B.Sc., Eastcote ; Leonard Joseph Edward 
Savidge, Plymstock; Kenneth John West, Bristol ; 
Norman Frederick Wheeler, London; Rene Alexander 
Wiesner, Surbiton; Ernest Edward Wright, Tod- 
morden. 

Graduate to Associate Member.—Albert Henry Allsop, 
Derby; Philip Sidney Eades, Huddersfield; Basil 
Maurice Evans, Llanelly; John Edward Hallam, 
Southall, Middx.; Herbert Heppleston, Bolton ; 
Kenneth Kraige McKelvey, Fareham. 


Student to Associate Member.—William Thomas 
Dudley, Birmingham. 





BOOKS RECEIVED. 


Fabian Society. Research Series No. 91. Monopoly in 
British Industry. Fabian Publications, Limited, 11, 
Dartmouth-street, Westminster, London, S8.W.1. 
[Price 1s.] 

Damage Control. A Manual for Naval Personnel. By 
CapTaAIn THomas J. KELLY, U.S.N. Chapman and 
Hall, Limited, 37-39, Fssex-street, Strand, London, 
W.C.2. [Price 13s. 6d. net.] 

United States Bureau of Mines. Technical Paper No. 672. 
Carbonising Properties and Petrographic Composition 
of Hazard No. 4 Coal from Columbus No. 4 Mine and 
High-Temperature Carbonising Properties of Hazard 
No. 7 Coal from Hardburly Mine, Perry County, Ky. 
By J. D. Davis, D. A. REYNOLDs and others. The 
Superintendent of Documents, Washington 25, D.C., 
U.S.A. 

Conference Leader Training. By EDWARD S. MAcLIN 
and PauL T. McHENRY. National Foremen’s Insti- 
tute, Incorporated, Deep River, Conn., U.S.A. [Price 
2 dols.) F. J. Burns Morton, “‘ Hillsborough,” Claren- 
don-road, Hinckley, Leicestershire. 





PERSONAL. 


Sirk RICHARD Fairey, M.B.E., F.R.Ae.S., who recently 
retired from the position of Director Genera) of the 
British Air Commission in Washington, has now resumed 
the chairmanship of The Fairey Aviation Company 
Limited, Hayes, Middlesex. Sm CLIVE Banupy 
K.B.E., O.M.G., who has acted as chairman of the com. 
pany since 1943, during Sir Richard Fairey’s absence, 
has retired from that position and from the board. 


CapraiIn R. C. PETTER, M.I.Mech.E., M.I.Mar.E., has 
resigned from the board of Associated British Engineering, 
Limited. 


MR. ARTHUR GOUGE, B.Sc., M.I.Mech.E., F.R.Aes, 
has been elected President of the Society of British 
Aircraft Constructors in succession to Mayor H. R 
K1iNerR, M.C., who had been President since October, 
1943. Major Kilner now becomes deputy president, 
MR. ROBERT BLACKBURN, O.B.E., has been elected vice- 
president. 


Mr. M. A. FIENNES has resigned his position with the 
Brush Electrical Engineering Company, Limited, to 
act as managing director of the Davy and Unitea 
Engineering Company, Limited, Sheffield. He will be 
leaving the Brush Company on July 31. As from 
August 1, Mr. D. B. Hoseason, M.I.Mech.E., M.1LE.E., 
will be the director responsible for the turbine division of 
the company while still retaining responsibility for the 
electrical division. 


Mr. MARK BURTON has relinquished his position of 
managing director of Marshall, Sons and Company, 
Limited, Gainsborough, after a connection of 55 year 
with the firm. He has been invited to accept the position 
of advisory director. Mr. GEORGE BRYDEN has been 
appointed joint managing director of the company. 


Mr. A. W. DANIELS, M.I.Mech.E., has been released, 
at his own request, as from July 1, from his war-time 
appointment as Assistant Director of Weapons Produe- 
tion in the Ministry of Supply. He is joining B.V.C. and 
Engineering Company, Limited, and, in association with 
Mr. SEYMOUR Booru and MR. A. T. SHAw, will be con- 
cerned with the development of the company’s activities 
in the industrial field. For the present he will be at the 
London office, 53-54, Haymarket, 8.W.1. 


Mr. T. WorTLEY, manager of the forge department of 
Messrs. Thos. Firth and John Brown, Limited, Sheffield, 
has retired after 56 years’ service in the department. 


Mr. Davip M. WATSON, B.Sc., M.Inst.C.E., has been 
elected chairman of the Council of the Royal Sanitary 
Institute, 90, Buckingham Palace-road, London, S.W.1. 
He will take office on October 1. 

Mr. W. G. Darovux, A.R.I1.C., A.M.1.Chem.E., is leaving 
his position as chemical engineer in charge of plant deve- 
lopment at British Resin Products, Limited, Tonbridge, 
to take up a new post with Courtaulds, Limited. 


Mr. W. L. BRIDE, M.Sc.Tech., B.Sc., A.M.I.Mech.E., 
has been appointed head of the Mechanical and Civil 
Engineering Department at Sunderland Technical 
College. 


Mr. J. B. SmyYLreE has been elected chairman of the 
Manchester branch of the Association of Supervising 
Electrical Engineers for the 1945-46 session, in succession 
to Mr. W. G. D. Greece. Mr. C. RHODEs has succeeded 
Mr. H. 8S. LONGBOTTOM as chairman of the Leeds branch. 


Dr. A. W. Rowe, M.Sc., M.1.Mech.E., has been 
appointed Principal of the Witwatersrand Technical 
College, Johannesburg, Transvaal. 


Mr. O. W, ROSKILL, industrial consultant, informs us 
that correspond hould no longer be addressed to 
‘The Priory,’”’ Beech Hill, near Reading, but only to 
14, Great College-street, London, S.W.1. (Telephone: 
WHitehall 8272.) 


THE BRITISH SHIPBUILDING RESEARCH ASSOCIATION 
has removed from 21, Grosvenor-place, London, 8.W.1, 
to 5, Chestertield-gardens, Curzon-street, W.1. (Tem- 
porary telephone number: Grosvenor 2521). 








LAUNCH OF S.S. “ EMprrE Honpvuras.”—The single 
serew steamer Empire Honduras was launched from the 
shipyard of Short Brothers, Limited, Pallion, Sunderland, 
on June 26. She has been built to the order of the 
Ministry of War Transport and is to be managed by The 
Larrinaga Steamship Company, Limited, Liverpool. She 
has an overall length of 447 ft. 9 in., an extreme beam of 
56 ft. 4 in., and a moulded depth, to the shelter deck, of 
38 ft. Her deadweight carrying capacity, on a summer 
draught of 26 ft. 9 in., is 10,100 tons. The propelling 
machinery, which consists of a triple-expansion engine 
having cylinders 24} in., 37 in., and 70 in., in diameter, and 
a piston stroke of 48 in., will be installed by the North 
Eastern Marine Engineering Company (1938), Limited, 
Wallsend-on-Tyne: The three boilers will work at a pres 
sure of 220 Ib. per square inch, and will be fitted with How- 
den’s system of forced draught and with superheaters. 
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NOTES FROM THE NORTH. 
’ GLascow, Wednesday. 


Scottish Steel.—The improvement in trade is rather 
slow and works have still only limited orders in many 
departments, but business is likely to increase after the 
July and August holiday period. Very few good orders 
for ship plates have been secured so far, the greater part 
of the current plate business being in light descriptions. 
Sheets are still very active. The question of coal supplies 
is still acute at the Scottish steelworks. 

Scottish Coal.—The market was very short of supplies 
last week, the rather protracted *bus strike in Lanark- 
shire having reduced attendances and outputs consider- 
ably. A smaller number of labour stoppages has been 
reported recently, but the strike of transport workers 
completely outweighed this advantage. Prospects for 
coal supplies to householders have deteriorated according 
to market reports, as more than half the current output 
is earmarked for the priority consumers, and the balance 
only allows merchants about 70 per cent. of their standard 
basic minimum. The railways are taking exceptionally 
heavy tonnages in anticipation of the miners’ holidays. 

Scoltish Shipbuilding.—During May the mercantile 
shipbuilding output from the Clyde was 37,409 tons gross, 
eight vessels having been launched. This brings the 
Jaunchings, for the year to date, to 19 vessels, with an 
aggregate of 86,119 tons. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—The formation of a Regional 
Advisory Mining Committee by the Ministry of Fuel and 
Power has been criticised by the Advisory Council for 
Technical Education in South Wales and Monmouthshire. 
Pointing out that the new body would mean the direct 
participation of two Government departments in mining 
training and would lead to duplication, the Council has 
forwarded its views to the appropriate departments. 
The Council have claimed that all the objects which might 
be secured by the new committee could better be obtained 
by the Council’s own advisory committee, which is repre- 
sentative of all interests in the coalfield and is in close 
liaison with the local education authorities. With the 
announcement that the work of Shaef on the Continent 
of Europe is to close down, there has been a revival of 
hope, on the Welsh steam-coal market, that this export 
trade would be passed through normal channels. 
Forsome time past, a number of foreign customers have 
been making tentative inquiries for supplies, but so far 
local shippers have been unable to make any shipments 
except through official channels. Before there can be 
any material improvement in the exp. rt trade, however, 
there will have to be a substantial improvement in out- 
puts at the South Wales mines, prospects of which, at the 
moment, seem remote. The inland trade continues to be 
active and absorbs the whole of the present outputs, with 
the exception of such shipments as are being made to the 
Forces on the Continent and the most important bunker- 
ing stations. Stem lists for the large descriptions are 
well filled for some time to come and with an active 
demand, the tone was firm. Strong conditions were 
maintained for sized and bituminous smalls which were 
extremely scarce ana in keen request. Best dry steams 
were in demand and were kept busy, but there was 
little inquiry for the inferiors which were usually plentiful. 
Home demand for cokes and patent fuel was brisk. 


Swansea Steel-Sheet Industry—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plate had a good tone and a fair 
volume of orders were received from home consumers for 
delivery during the third quarter of the present year. 
Makers’ order books are being rapidly filled and the 
position compares very favourably with that in the corre- 
sponding period of last year. Steel sheets continue 
to be in strong demand and the rolling mills have 
several months’ work on hand. The iron and steel scrap 
market is slowly improving and more business has been 
done in the better qualities. The prices of iron and steel 
products and of non-ferrous metals are as follows: 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets measuring 20 in. by 14 in., 29s. 9d. 
f.o.r. for home consumption and 30s. 9d. f.o.b. for export. 
Tin-plates carrying heavier coatings of tin, 30s. and 
308. 44d. per box f.0.r. for home consumption. Unassorted 
tin-plate base uncoated plates, 25s. 9d. per box f.o.r. at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars, 12/. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron, 7/1. 9s., and Welsh basic pig iron, 
6l. 15s. 6d., both per ton, delivered, and both subject 
t a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the metal is 3001. a ton. 
The maxtmum price of fire-refined copper Acontaining 
not less than 99-2 per cent. of.the metal) is 601. 10s. a 
ton, and that of high-conductivity electrolytic copper, 
627. a ton. The maximum control price of good soft pig 
lead is 311. 10s. a ton, and that of spelter 321. 15s. a ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Production of steel is being steadily 
maintained to serve the growing requirements of the ship- 
building material departments and manufacturers of rail- 
way materia’ Some departments are quieter than 
others, but, o ‘ance, there is a satisfactory level of 
activity in spi. .. the shortage of skilled and unskilled 
labour in works which are anxious to supply the numerous 
orders on hand for peace products. Home demand con- 
tinues and there are strong inquiries from many parts of 
the world. Raw and semi-manufactured materials are 
in good supply. The transition from war to peace pro- 
duction is taking place quietly, and is accompanied by 
numerous changes in the executive controls of many 
works the directors and managers of which, in many 
cases, prolonged their service to meet the war effort and 
are now able to retire. 


South Yorkshire Coal Trade.—Coal supplies are still 
short. Holidays at some pits are keeping outputs down, 
but generally there is a fairly satisfactory output per 
manshift, in spite of absenteeism. There is not sufficient 
coal to meet all requirements, even of high-priority under- 
takings, and stocks at industrial concerns are not enough 
to allay anxiety ; the railway locomotive-depot stocks are 
being depleted on account of the fuller services of trains 
that have been sanctioned. Gas companies are pressing 
for fuller supplies, and electricity undertakings are urging 
the need for larger deliveries to enable them to replenish 
their stocks. House coal is in rather less demand. 
Coking coal is in sufficient supply, and the make of coke 
is providing some reserves, although not on as large a 
scale as usual at this time of the year. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The market continues strong and 
the volume of business passing is on a distinctly improved 
seale. Buyers of iron and steel are inclined to negotiate 
for supplies to meet extensive forward needs. Deliveries 
of native raw material are satisfactory and the resumption 
of imports of high-grade Swedish ore to the Tees is an 
important event. The disposal of the whole of the 
pig-iron output is assured ; in fact, the scarcity of some 
descriptions is causing concern. Large quantities of 
semi-finished steel are wanted to meet current needs 
and, in the finished industries, rollers of heavy commodities 
are turning out a larger tonnage than they have done 
recently. 

Swedish Ore Import Resumed.—Last week two cargoes 
of Swedish ore arrived at Middlesbrough—the first 
since the Scandinavian iron-ore mines were prevented 
from supplying Britain by the invasion of Norway. One 
of the vessels discharged at the Eston jetty of Messrs. 
Dorman, Long and Company; Limited, and the other at 
the Cargo Fleet wharf of the South Durham Steel and 
Iron Company, Limited. Traffic in ore between Sweden 
and Middlesbrough is expected to be built up gradually 
to its pre-war proportions. 

Foundry and Basic Iron.—Consumers of ordinary 
foundry pig iron are demanding larger deliveries to meet 
their increasing requirements. The local output has 
been small for a considerable time and unless it is enlarged 
rapidly, North East Coast founders will have to obtain 
increased supplies from other iron-producing areas to 
enable them to handle their contract obligations satis- 
factorily. Basic blast-furnaces are providing sufficient 
iron for the requirements of Tees-side consuming plants. 


Hematite, Low-Phosphorus and Refined Iron.—The 
position with regard to hematite shows little change. 
Authorised users are receiving fairly satisfactory supplies 
but the limited make still necessitates the careful rationing 
of consumers to enable regular deliveries to be made for 
special requirements. Parcels of low and medium- 
Phosphorus iron reaching the engineering foundries are 
satisfactory, and refined iron is obtainable in sufficient 
quantities to meet the requirements. 

Manufactured Iron and Steel.—Semi-finished iron is 
in rather greater demand and some expansion in the 
demand for finished-iron commodities has resulted in a 
somewhat increased employment of plant. Maximum 
deliveries of certain descriptions of steel semies are still 
wanted to coyer the heavy requirements of the re-rolling 
mills; the continued heavy demand for sheet bars and 
billets is taxing the capacity of the producers. The 
bookings for light sheets will ensure full engagement of 
the producing plants for some months ahead. Spegifica- 
tions for heavy plates are being distributed more freely 
than has been the case recently and a few orders for 
heavy. joists have been secured. Rails, chairs, crossings 
and other railway material are still in good demand and 
manufacturers are fully occupied, while the orders 
received. for pit props, arches and colliery roofings are 
keeping the producers very actively engaged. 

Scrap.—-Good quality iron and steel scrap is in strong 
demand. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





TRON AND STEEL INstTITUTE.—-Wednesday and Thurs- 
day, July 11 and 12, The Institution of Civil Engineers, 
Great George-street, Westminster, 8.W.1. Seventy-Sixth 
Annual General Meeting, postponed from May 9 and 10. 
THE INSTITUTE OF BRITISH FOUNDRYMEN bave been 
invited to take part. Wednesday, July 11, 10.30 a.m., 
(i) “‘ The Application of Radiography to the Improve- 
ment of Foundry Technique,” by Dr. R. Jackson; and (ii) 
“ First Report of the Foundry Practice Subcommittee.” 
2.30 p.m., (iii) “ The Influence of Centrifugal Casting 
upon the Structure and Properties of Steel,’ by Dr. L. 
Northcott and Mr. D. McLean; (iv) “ Examination of 
Two Ingots of Free-Cutting Steel, One Containing Lead 
and the Other Lead-Free,” by Mr. C. S. Graham ; 
(v) “‘ The Microscopical Examination of Samples of Lead- 
Bearing and Lead-Free Steels and Ingot Irons,” by Mr. 
T. H. Schofield ; and (vi) ‘“‘ Mode of Occurrence of Lead 
in Lead-Bearing Steels and the Mechanism of the 
Exndation Test,”’ by Messrs. W. E. Bardgett and R. E. 
Lismer. Thursday, July 12, 9.45 a.m., (vii) “The Con- 
stitution of Basic Steel Furnace Slags,”’ by Messrs. J. R. 
Rait and H. J. Goldschmidt; (viii) ‘‘ The Phosphorus 
Reaction in Basic Open-Hearth Practice,” by Dr. Y. K. 
Zea; and (ix) “A Study of the Basic Open-Hearth 
Process, with Particular Reference to Slag Constitution,” 
by Dr. A. H. Jay. 1 p.m., luncheon at the Connaught 
Rooms, Great Queen-street, Kingsway, W.C.2. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, July 13, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. Dis- 
cussion groups to consider problems in connection with 
the suggested Research Circle. 


INSTITUTION OF MINING ENGINEERS.—Wednesday, 
July 18, 11.30 a.m., University College, University 
Park, Nottingham. Annual General Meeting. (i) Finan- 
cial Accounts for the Years 1940 to 1944, inclusive. 
(ii) Presidential Address by Professor Douglas Hay. 
(iii) “‘ Simultaneous Cutter and Loader for Longwaill 
Mining,” by Messrs. T. E. B. Young and W. H. Sansom. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, July 18, 6 p.m., Institution of 

Engineers, Storey’s-gate, Bt. James’s Park, 
Westminster, S.W.1. ‘“‘ Industrial Canteens,” by Mr. 
H. H. Grattidge. 





BRITISH EMPIRE SCHOLARSHIPS, LOUGHBOROUGH COL- 
LEGE.—As a result of a competition held recently at 
Loughborough College, Leicestershire, British Empire 
Scholarships in civil engineering, tenable at the College, 
have been awarded to Mr. R. F. Benson, of Leek; Mr. 
J. A. Walton, of Alnwick ; Mr. A. PR. Backler, of Sudbury ; 
and Mr. W. Hutchings, of Wallingford. Scholarships in 
mechanical engineering have been awarded to Mr. J. B. 
Terry, of Westcliffe, and to Mr. C. J. Hughes, of Halifax, 
and Scholarships in aeronautical engineering to Mr. D. C. 
Smith, of Bedford, and to Messrs. P. G. Morris and J. M. 
Beaumont, both of Loughborough. 





CONTROL OF CaDMIUM.—The Minister of Supply has 
issued the Control of Non-Ferrous Metals (No. 18) 
(Cadmium) Order, 1945 (S.R. and O. 1945, No. 643, 
price 1d.), which varies the Control of Non-Ferrous 
Metals (No. 6) (Cadmium) Order, 1941, by exempting 
from the operation of the maximum price provisions 
cadmium (whether virgin or secondary) in the form of 
ingots, sticks or rods, delivered or intended to be delivered 
outside the United Kingdom or on board ship for export 
from the United Kingdom. ,Jnquiries concerning this 
Order should be addressed the Joint Controllers, 
Non-Ferrous Metals Control, Grand Hotel, Rugby. 





THE INSTITUTION OF’ ELECTRICAL ENGINEERS.—The 
Council of the Institution of Electrical Engineers have 
made a number of awards of premiums in respect of papers 
presented during the 1944-45 session. These include the 
Kelvin Premium to Mr. G. F. Shotter ; the John Hopkin- 
son Premium to Mr. R. J. Halsey, B.Sc. (Eng.); the 
Ayrton Premium to Mr. H. Frohlich ; the Llewellyn B. 
Atkinson Premium to Mr. G. A. Juhlin; the Crompton 
Premium to Mr. R. O. Ackerley; the Swan Premium to 
Mr. R. T. Lythall; the Silvanus Thompson Premium to 
Dr. L. Hartshorn and Mr. W. Wilson; the Mather Pre- 
mium to Mr. D. J. Desmond, M.Sc.; the Duddell Pre- 
mium to Professor Willis Jackson, D.Sc., and Mr. J. S. A. 
Forsyth, B.Se.; the Ambrose Fleming Premium to Dr. 
K. R. Sturley, B.Sc. ; the Sebastian de Ferranti Premium 
to Mr. D. B. Irving, B.Sc. (Eng.); the John Snell Pre- 
mium to Mr. W. Kidd and Mr. E. M. S. McWhirter; the 
Fahie Premium to Mr. R. B. Armstrong, B.Sc., and Mr. 
J. A. Smale, B.Sc. ; the Paris Exhibition, 1881 Premium, 
to Mr. L. J. CG. Connell, B.Sc., Mr. O. W. Humphreys, 
B.Sc., and Mr. J. L. Rycroft, B.Sc. ; and the Overseas 
Premium to Mr. R. H. Paul, M.A., B.Sc. Extra Premiums 





and Students’ Premium have also been awarded. 
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THE JUBILEE OF THE 
AMALGAMATED — ENGI- 
NEERING UNION. 


WHILE it certainly cannot be recorded that we 
have always been in sympathy with the aims and 
objects of the organisation which is now known as 
the Amalgamated Engineering Union, the celebra- 
tion by that body of its silver jubilee is an event 
on which we can, without many reservations, con- 
gratulate its members, who, with their fellows belong- 
ing to the old Amalgamated Society of Engineers 
have maintained for nearly a hundred years a 
degree of craftsmanship which is the envy of the 
world. They have not always, it is true, been far- 
seeing in their negotiations with employers, as a 
comparison of the position to-day with that obtain- 
ing, say, 50 years ago, will indicate. They forgot 
in the earlier period that mechanical engineering is 
@ progressive industry, and find to-day, for example, 
that the machine tool has evolved problems for 
which craft unionism is unable to find solutions. 
That is true not only of engineering, but also of 
iron working, and wood working in the shipyards. 
It is also true of the corresponding industries in the 
United States and Canada, where the idea of indus- 
trial unionism has taken firmer root than it has 
done so far on this side of the Atlantic. The 
inability—or reluctance—of the craft unions to find 
solutions may be one of the reasons for the compara- 
tive failure to date of the A.E.U.’s campaign to 
enrol all operative engineers in one big union— 
obviously an intricate task of some magnitude, as 
was indicated by the proposed new wage structure 
which Mr. Jack Tanner, the President of the A.E.U., 
submitted to this year’s National Committee. 

Other baffling questions, the implications of which 
in a progressive industry might have been foreseen 
with benefit to the present position relate to payment 
by results, overtime, shift-working, and demarca- 
tion. Shift-working appears to be inextricably 
bound up with the question of the five-day 40-hour 
week ; thousands of operatives are piece-workers, 
and active opposition to systems of payments by 
results—also to overtime short of systematic dver- 
time—finds expression only and, as a rule, irregu- 
larly, as a means to some other end. Under the 
rules of the unions, irregular action of the kind is, 
of course, forbidden, but the penalties for breaches 
are negligible. At Barrow recently, an important 
issue was decided on branch votes which in some 
cases fell far below the total of the members eligible 





to vote. For that, admittedly, the rank and file are 
to blame and not the rules or the executive council ; 
unofficial strikes are, however, not only a cause of 
loss of production, but evidence of a serious defect 
in the union’s constitution. 

The fundamental cause of the comparative failure 
to date of the campaign for amalgamation is, 
perhaps, demarcation. The rules. defining the 
lines dividing craft from craft and trade from 
trade were drafted many years ago—each craft or 
trade, of course, taking its own line—and notwith- 
standing the changes in means and methods of con- 
struction, and also in the materials used, especially 
in shipbuilding and marine engineering, they have 


9|Temained practically unaltered. When claims to 


jobs are rejected the losing unions usually strike, 
and the employers suffer. A classic case of the kind 
was the prolonged stoppage in the North-East 
Coast area over a dispute between the Amalgamated 
Society of Engineers and the Plumbers over the 
diameter of pipes which each trade was entitled to 
fit. In the end, if our memory serves, about half- 
an-inch separated them. The A.S.E. seceded from 


20 | the old Federated Trades—the organisation which 


preceded the Confederation of Shipbuilding and 
Engineering Trades—on a question of demarcation ; 
for a similar reason, it also withdrew for a spell 
from the Trades Union Congress. An amalgama- 
tion of all the engineering unions might end the 
trouble, so far as engineering is concerned, but, 
human nature being what it is, it is by no means 
certain that it would. 

Besides being a progressive industry, mechanical 
engineering, from the point of view of an organisa- 
tion like the A.E.U., is a scattered industry. Its 
main “‘ opposite number ” for the negotiation of the 
labour affairs of the industry is, of course, the 
Engineering and Allied Employers’ National Federa- 
tion ; but members of the union are employed in a 
variety of industries and services. There are mem- 
bers in the railway services to whose interests the 
union attends, with representatives of other craft 
unions, through the medium of the Shopmen’s 
Council. There are also members in the coal-mining 
industry whom the Mineworkers’ Union would, no 
doubt, like to have enrolled in their own single big 
union. There are, moreover, joint councils in which 
the union is represented with the Admiralty and 
other services, and, in addition to these contacts, 
there is the Maritime Board on which its representa- 
tives look after the interests of sea-going members. 
Within the scope of its own organisation, there are, 
too, differences to be adjusted which now and then 
complicate the position. Among the federated 
firms employing its members are makers of marine 
machinery, makers of agricultural machinery, 
makers of textile machinery, makers of machine 
tools and makers of electrical machinery, and it 
would be a miracle if in peace time all of these were 
equally well off, or ill off, for work. During the 
war, additions to wage rates have been on a national 
basis ; in peace-time circumstances which have been 
indicated, district wage rates might vary widely with 
the ebb and flow of trade. 

The agreements which the union has negotiated 
with the Engineering and Allied Employers’ National 
Federations, though they cover a wide area of the 
industry’s relations with organised labour, are not 
whole-heartedly liked by the rank and file. In a 
way, that is natural, as the document which covers 
them all—Procedure for Avoiding Disputes—takes 
disputes out of the areas in which they have occurred 
into areas more or less remote from the seats and 
causes of the troubles. That procedure is obviously 
intended to prevent lightning sectional strikes. 
That was, indeed, the avowed object of the framers 
of the original document in 1898. If it is found to 
be impossible to adjust a difference locally, the mat- 
ter automatically transfers itself to a Central Con- 
ference at York. Central conferences meet once a 
month, and complaints have been heard that the 
time elapsing between the local and the central 
consideration of differences is too long. It has, at 
least once, been reduced by agreement. If there is 
failure to agree in Central Conference, each of the 
two parties to a reference is free to act as it thinks 
fit. The arrangement is notably fair and only once 
has a delegate meeting attempted to upset it. When 
it was evolved after the 1897 lock-out, the employers 
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believed that the industry’s circumstances justified 
something of the kind. In the London area, the 
unions were demanding the eight-hour day, while 
in the Midlands, the North, in Scotland, and in 
Ireland, there was wid unrest, with the man- 
ning of machine tools as its principal feature. The 
union practice of calling a strike in one area and re- 
lying on the men in other areas to support the strikers 
was resented and led, in the end, to the extension 
of the Engineering Employers’ Federation—whose 
original title included the words “for resistance to 
the eight-hours’ day.” Whether the expansion of 
the employers’ organisation was good or bad is not 
a question which outsiders are competent to judge, 
but it was inevitable in view of the tactics of the 
allied unions: Moreover, the peace which it brought 
to the industry enabled the union to grow rich in 
wealth and numbers until, at any rate, the trouble 
over the interpretation of the overtime agreement. 
Subsequently, up to the outbreak of war, it served 
the same useful purpose. Occasionally, the com- 
plaint is heard that the workers never get anything 
out of central conferences ; but the rejoinder to that 
of a leading member of the executive once was that 
many of the references should never have been sent 
up at all. After studying the list of these in any 
issue of the Journal, the reader would probably agree. 

With a membership of nearly,.90,000, and funds, 
including the superannuation reserve—which can- 
not, of course, be used for general purposes—total- 
ing millions, the union obviously has exceptional 
power. It also has a great responsibility, for if the 
money is misapplied and the power otherwise dis- 
sipated the community will suffer as London suffered 
when its great engineering and shipbuilding indus- 
tries left the Thames. John Penn, Humphrys and 
Tennant, Maudslay and Field, Thornycroft and 
Yarrow, once famous names throughout the mari- 
time world, are no longer associated with the Thames. 
No Dreadnoughts are now built at Tidal Basin or 
destroyers at Poplar or Chiswick ; though it is only 
fair to state that the increasing size of modern 
warships would have compelled a transfer of such 
work to other areas before long, even without the 
influence of the other factors which precipitated it. 
We leave London’s trade unionists to assess for 
themselves their proportion of the total respon- 
sibility for these changes. The operative engineer, 
especially the London operative engineer, who has 
always been a politician, is now looking to Parlia- 
ment for reforms which include “ socialisation” of 
his industry. No doubt, he is encouraged in his 
hope by the fact that the miners got all they asked 
for from Parliament up to 1912. It should not be 
overlooked, however, that the engineering and ship- 
building unions secured the 47-hour week in direct 
negotiation with the federated employers. 

In the recorded history of engineering trade 
unionism are to be found the names of many men 
with national as well as local reputations—men 
who 1 administrative ability of a high 
order and jealously guarded the technical interests 
of the craft. The need for more than ordinary 
administrative skill will be realised when the wealth 
and numerical strength of the organisation and the 
variety and scope of its ‘‘ benefits ’’ are remembered. 
The older unionism of the days of Newton and Allen 
practically ended with the general secretaryship of 
John Anderson, who, some veterans will probably 
recall, usually appeared in conferences in a frock 
coat and silk hat. Less stylishly garbed was his 
immediate successor, George Barnes, who, as a 
politician, rose to the rank of Cabinet Minister and 
was responsible at the 1919 Peace Conference for 
the establishment of the International Labour 
Organisation. Although not an official, John Burns 
was another member of the A.S.E. who attained the 
dignity of Cabinet Minister, and Sir Robert Young, 
a former general secretary, occupied for a term a 
high office in the administration of the business of 
the House of Commons. The best known and prob- 
ably the most skilful negotiator among recent 
presidents was James Brownlie, who was in 
office when the 47-hour week was obtained, and, 
also, we believe, when the 1920 amalgamation was 
effected. Mr. Jack Tanner, has still, in a sense, to 
win his spurs as President, but there is no doubt 
about his enthusiastic concern for the welfare of 
both the union and the craft. 


THE DRAINAGE OF 
AIRPORTS. 


THE term “ airport’ appears to be replacing the 
earlier ‘‘ aerodrome ”’ in general use in this country. 
This is possibly due to American influence, which is 
tending to modify the language in several respects. 
Purists have long objected to the word “‘ aerodrome ” 
as representing an undesirable combination of Greek 
and Latin roots, and the term “ airport’ may be 
accepted as the more satisfactory of the two. 
Whatever they be called, airports in a compara- 
tively few years have taken an important place in 
the transport equipment of the country and this 
importance, in its civilian aspect, will increase. The 
construction of airports has probably constituted 
one of the main civil-engineering operations of the 
war and although the intensive effort necessitated 
by military considerations has been relaxed and is 
not likely to require renewal, the construction of 
new facilities of this kind is likely to continue for 
a number of years. In mere numbers, the airports 
of Great Britain are possibly sufficient to meet 
future civilian needs, but many of the existing 
installations are situated in areas too far from large 
centres of population to make them suitable for 
civilian use. 

If air travel for short distances within the British 
Isles is to develop to an important extent it is 
essential that the airports should be easily and 
rapidly accessible. Sir Charles Bressey in his report 
on highway development said, on returning by air 
‘from the Continent, “I have myself often spent 
42 minutes or more on the road journey between 
Croydon and Westminster, a distance of 114 miles.” 
This represents an undue proportion of flying time 
between London and Paris, and would make a 
journey by air to, say, Birmingham not worth 
undertaking. Croydon could, of course, be brought 
more closely in touch with London, in terms of 
time, by means of road improvements, and that is 
the aspect of the matter with which Sir Charles 
wa3 concerned, but in the construction of new air- 
ports, or the modernisation and extension of old 
ones, it is obviously an advantage that the sites 
should be as near to the centres of population as 
possible, no matter how adequate the communi- 
cating roads may be. An alternative way of looking 
at the matter is to say that airport location will 
be determined to some extent by present and pro- 
jected road networks. 

One result of these conditions is that airports 
in the neighbourhood of large towns may have to 
be constructed on sites which in some respects 
are not ideal. The question of expensive levelling 
is one which may arise ; another is the nature of 
the natural ground formation which will have 
definite effect on the facility with which the field 
may be kept dry enough for operational purposes 
in unfavourable weather. In a lecture, bearing the 
title of this article, delivered before the Civil Engi- 
neering Department of the University of Illinois, 
Mr. W. W. Horner, said “civil air transports 
approaching an airport must be able to land under 
practically all conditions.”” This remark was made 
in connection with a comparison between the 
requirements of civilian and military-training air- 
fields, an aspect of the matter with which this article 
is not concerned, but the statement itself bears 
directly on the present subject. 

The lecture, which is reprinted in Circular No. 49 
of the Engineering Experiment Station of the Univer- 
sity of Iilinois, naturally dealt with its subject from 
the point of view of conditions ruling in the United 
States. With the more equable climatic conditions 
characteristic of Great Britain, it may well be that 
the drainage problems which have to be faced are 
less onerous, but nevertheless, the detailed descrip- 
tion of the practice which has been developed in 
America is likely to be both of interest and value. 
Mr. Horner stated that prior to 1930 airports were 
commonly furnished with sub-surface drainage 
systems modelled on agricultural practice. Some 
early fields furnished with gridirons of agricultural 
drainage pipes were reasonably successful, but it 
was now generally agreed that surface drainage 
could not be dealt with satisfactorily by attempting 





to remove the water through the soil to sub-surface 





drains. This is not to say that sub-surface draing 
are unnecessary ; they will usually be required, but 
they should not be saddled with the duty of dealing 
with surface water. 

Local conditions may force the selection of 
water-logged or swampy site for an airport, but 
this is clearly to be avoided if possible. It would 
require the installation of an extensive system of 
sub-drains to lower the water-table, and would 
probably be unduly expensive, but cases may well 
arise in which the lowering of the water-table over 
a small portion of an otherwise satisfactory area 
might well be carried out. The whole question of 
sub-surface drainage is closely bound up with that 
of soil types. Almost invariably, soils which become 
unstable when wet have a high silt or silt-clay 
content and a low water-transmission capacity. As 
@ result, rainfall does not result in a great increase 
in soil moisture and in the amount of free water 
which can be removed by a sub-surface system, 
On the other hand, coarse-grained soils may have 
such a high percolation capacity that if the water. 
table is at a reasonable distance below the surface, 
free water will percolate to it readily and sub-surface 
drains would be of little value, unless they were 
installed with the specific purpose of lowering the 
water-table. 

In connection with surface-water drainage, Mr. 
Horner said ‘‘ the common, and generally the pri- 
mary, problem in airport drainage is the removal 
of surface water to the extent required to permit 
safe and satisfactory landing and take-off of air- 
planes.” The conditions of the problem will vary 
greatly with local conditions and the availability 
of water courses into which surface water can be 
directed. The magnitude and frequency of maxi- 
mum rainfall are also obvious-determining considera- 
tions. It is stated that the present concensus of 
opinion is that conditions for civil airports will be 
satisfactory ‘‘ provided that standing surface water 
does not encroach on the runway pavement oftener 
than once in two or three years, and provided, 
further, that water shall not encroach on the central 
100-ft. width of runways oftener than once in 
about 10 years.’’ The engineering problem pre- 
sented is the provision of drainage lines, with 
suitable inlets, which will secure this condition. 


In the early days of airport construction, it was 
considered that the field surface should be uniformly 
resilient throughout and manhole heads or cast-iron 
inlet gratings were objected to. The matter was 
dealt with by providing porous-rock fills as intakes. 
These were found unsatisfactory as they became 
choked with grass and fine silt. The loose rock 
fills were also displaced by aeroplane operations. 
An attempt was made to prevent this latter trouble 
by binding the upper part of the rock fill together 
by means of a thin film of tar and asphalt, but this 
was merely found to accelerate clogging. Inlet 
gratings are now almost invariably used, located 
along the sides of the runway aprons. These are 
usually made up with iron bars, but wooden gratings 
have been used in recent installations. An adequate 
system of drains must naturally be installed in 
conjunction with the inlets, and there is no sugges- 
tion that this aspect of the matter has ever been 
overlooked, but Mr. Horner states that the opposite 
ertor is not infrequent and that “ perfectly 
designed systems of sewers are rendered ineffective 
by the lack of capacity of intakes.” 

The lecture contained detailed information about 
the design of a number of recent American airfields. 
This could not be effectively summarised briefly, 
but one feature of the practice which has been 
worked out can be stated in general terms. In Mr. 
Horner’s own words, “‘ probably the most important 
result that has come out of the experience 
designing a large number of military fields has been 
the knowledge that the drainage system can be 
greatly reduced in capacity by shaping the field 
into properly devised inlet areas with flat summits 
between them.” With this arrangement, in which 
runways are formed a little above the general level 
of the field, with gentle slopes at each side leading 
to the surface water inlets, the runways will rapidly 
clear even during exceptionally heavy rain and 
although water will stand on the lower areas 
formed on the grassed surface, this will not prevent 
incoming aircraft from landing. 
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NOTES. 


Post-WaRk DEVELOPMENT OF Roap TRANSPORT. 


On Thursday, June 29, 1945, a joint meeting of 
the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Institution of Auto- 
mobile Engineers, and the Institute of Transport 
was held at the Institution of Civil Engineers, 
London, 8.W.1, to hear and discuss a symposium 
of papers on the subject of ‘‘ Post-War Develop- 
ment of Road Motor Transport.” The first paper, 
entitled ‘‘ Roads,” was given by Major H. E. 
Aldington, M.Inst.C.E., Chief Engineer, Ministry 
of War Transport. It dealt with the need for new 
roads to relieve traffic congestion in and approaching 
urban areas, and gave some suggestions on the 
design and construction of roads. The second 
paper, entitled ‘“‘ Progress of Motor Vehicle Design 
and Construction,” was by Major E. G. E. Beau- 
mont, O.B.E., who said he did not foresee any radical 
change in private cars or heavy vehicles in the near 
future. The third paper, entitled ‘‘ Traffic,” was by 
Mr. J. 8. Nicholl,C.B.E., M.Inst.T., Transport Engi- 
neer, Messrs. McNamara and Company, Limited. 
Attention was called in this paperto the dangers and 
obstruction caused by the presence of so many 
different kinds of road user on the same highway, 
and the author recommended a degree of segre- 
gation. Sir Charles Bressey, who occupied the 
chair at the meeting, said he wanted to see 
financial support given to the study of highway engi- 
neering at the universities ; he then called upon Dr. 
H. R. Ricardo to open the discussion. Dr. Ricardo 
confined his remarks to engines, saying that the 
burden of taxation would be more fairly distributed 
than at present and revenue as easily collected 
if the tax were levied on fuel instead of on 
vehiclés. He thought that the Treasury had 
nothing to fear from tax evasion by the use of 
substitute fuels, as not even the difficulties of the 
war had given rise to any wholly satisfactory deve- 
lopments in that direction. The application of the 
economical compression-ignition engine to smaller 
vehicles was still prevented by the character- 
istics of that engine, notably the heavy torque 
recoil, leading to excessive vibration, and the 
characteristic Diesel knock when idling. Although 
100-octane petrol might become available, Dr. 
Ricardo did not think it would be necessary or 
desirable to exceed 85 octane, as the gain in effi- 
ciency from raising the compression ratio above 
7 to 1 would beinappreciable ; moreover, if cylinder 
sizes could be increased, there would not be any 
need to resort to supercharging to gain extra power. 
One speaker, who represented an electricity supply 
undertaking, made a plea for the orderly allocation 
of the space below new roads for cables, pipes, and 
public services generally. Another insisted that 
local developments such as town planning would 
be held up until a definite national plan for new 
roads had been formulated. Mr. G. R. Wilson, of 
the British Road Federation, gave figures to show 
that great savings in fuel and time would be effected 
by providing roads on which traffic flow could pro- 
ceed without interruption. Several speakers referred 
to the question of road accidents and suggested 
means by which they might be reduced. 

Powrr-OperaTeD Hanp Too. EXuHisrTions. 

The building methods employed in the past, in 
which a fair proportion of the material was hand- 
worked on the site, are clearly inadmissible if the 
official figure of 220,000 permanent houses com- 
pleted, with a further 80,000 under construction, by 
the summer of 1947 is to be attained. As most of these 
houses will probably be built in blocks or groups, the 
employment of power-operated hand-tools on the 
site, or in a nearby workshop, becomes an economic 
possibility and the Ministry of Works has accord- 
ingly arranged for a series of demonstrations of the 
working and scope of such tools in an endeavour to 
enlist the co-operation of builders in speeding up the 
housing programme. The first of these demonstra- 
tions was held in London ‘rom June 27 to June 30, 
and attention may be drawn to the place and date 
of the eight provincial demonstrations at present 
arranged. These are: Nottingham, July 11 to 
July 14; Leeds, July 25 to July 28; Glasgow, 
August 15 to August 18; Newcastle, August 29 to 


September 1; Liverpool, September 12 to Septem- 
ber 15 ; Manchester, September 26 to September 29 ; 
Birmingham, October 10 to October 13 ; and Bristol, 
October 24 to October 27. All the dates are inclu- 
sive. The tools demonstrated, with the exception 
of two types, are generally familiar to the engineer, 
though, it is safe to say, comparatively little known 
in the building industry. They include circular 
saws, drills, tappers, screwdrivers, shears, hammers, 
nut runners, grinders, sanders and polishers. They 
are either pneumatically- or electrically-operated, 
power supply being by trailing pipes or cables ; in 
general, most of the 20 British firms engaged in the 
power-operated hand-tool industry specialise in 
one of the types only, though some of them manu- 
facture both types. There are, in addition, 11 
British firms which produce certain types of tool 
driven by a flexible shaft from a fixed power source. 
The two exceptions referred to above are a power- 
operated planer and a router. Both these tools are 
at present only manufactured in the United States, 
but it is understood that there are about a dozen 
importing firms in this country who may be able to 
supply them. Both the planer and the router would 
seem to have considerable possibilities for the rapid 
trimming of such fittings as doors, window sashes, 
transoms, etc. The demonstrations also cover paint- 
spraying tools, though these have already achieved 
some measure of popularity inthe building industry. 
The demonstrations have been organised by the 
Director of Labour Requirements and Plant of the 
Ministry of Works in conjunction with the Ministry 
of Supply, Machine Tools Control, and with the 
co-operation of the Portable Electric Tool Manufac- 
turer’s Association, the British Compressed Air Soci- 
ety and the United States National Housing Agency. 


THe TRAINING AND QUALIFICATION OF Motor 
MECHANICS. 

Repairs to privately-owned motor vehicles, 
carried out in roadside garages, are often unreliable 
by reason of the ignorance and incompetence of the 
mechanics employed on such work. It was to 
remedy this state of affairs, and afford some pro- 
tection to the public, that the Institution of Auto- 
mobile Engineers, about ten years ago, instituted 
proper examinations and tests for motor-vehicle 
mechanics and issued badges to men who proved 
themselves competent. The issue of badges and 
certificates was suspended after war had broken 
out, and we understand that there is no immediate 
prospect of the reorganisation of the necessary 
facilities for examining mechanics. In the mean- 
time a more ambitious scheme for training and grant- 
ing certificates to road motor-vehicle mechanics has 
been worked out by the National Joint Industrial 
Council for the Motor Vehicle Retail and Repairing 
Trade, in conjunction with the Ministry of Labour, 
the Ministry of Education and the Scottish Educa- 
tion Department. The National Joint Industrial 
Council consists of the employers in the trade, 
represented by the Motor Agents’ Association, and 
the workpeople, represented by the Amalgamated 
Engineering Union, the Transport and General 
Workers’ Union and the National Union of General 
and Municipal Workers. The plan sets a national 
standard for a first-class motor-vehicle service 
mechanic to be reached by theoretical and practical 
training of apprentices, and the award of certificates 
by competent authorities when the standard has 
been reach: |. The theoretical training will take place 
under the gis of the Ministry of Education, and 
will be operated through the technical schools and 
the recognised technical training authorities, who 
will also carry out the theoretical examinations. 
The practical examinations will be carried out under 
the authority of the National Joint Industrial 
Council, in conjunction with the technical training 
authorities. The colleges and schools will re- 
quire adequate modern equipment for this work, 
and a specification of the necessary apparatus has 
been prepared. The substantial expenditure in- 
volved in equipping schools to the standard required 
will fall in approximately equal proportions on the 
Ministry of Education and the local education autho- 
rity. The apprentice will commence his apprentice- 
ship at the age of sixteen, and it will last for five 
years. The theoretical course will also start at the 
age of sixteen years, and last for three years, at which 





date, or before, at the discretion of the principal of 


the technical college, the theoretical examination can 
be taken. The practical examination will normally 
take place during the period between the appren- 
tice’s twentieth and twenty-first birthday. The 
passing of the theoretical qualifying examination 
and the practical examinations will entitle the 
apprentice to the award of a National Craftsman’s 
Certificate for a Motor Vehicle Service Mechanic, 
to be awarded by the Ministry of Education, 


Duxiorp Wark EXHIBITION. 


On July 2, Sir George Beharrell opened an exhi- 
bition of some war-time products of the Dunlop 
Rubber Company, Limited, at the Royal Empire 
Society, Northumberland-avenue, London, W.C.2. 
Admission to this exhibition, which will remain 
open until July 13, is by ticket obtainable from 
Mr. Robert Williamson, Hastings House, Norfolk- 
street, London, W.C.2. The hours of opening are 
from 10 a.m. to 6 p.m. on weekdays, including 
Saturdays. The exhibition is not exhaustive, certain 
developments still being on the secret list and others 
being excluded for lack of space. The numerous 
tyre exhibits include one of the large pneumatic- 
tyred wheels of a Stirling bomber, which carries 
32,000 lb., and is the largest in the service of either 
British or American Air Forces. The danger of 
sparks arising from charges of static electricity on 
a recently alighted aeroplane must be combated 
by earthing the machine at once, and the company 
have developed a rubber compound which conducts 
electricity and which is used for making aircraft tail- 
wheel tyres. More than a million solid tyres for tanks 
will have been completed at Fort Dunlop before the 
closing date of the exhibition, and some examples of 
these are shown. The largest British tank requires 
24 tyres. Sectioned exhibits include Dunlop air- 
craft wheels, fitted with pneumatically operated 
brakes, in which the friction lining is expanded to 
make contact with the drum by means of an inflated 
rubber tube. A mechanism of rather greater com- 
plexity, and not in any way connected with the 
uses of rubber, is the Dunlop electro-pneumatic 
system for enabling the guns of an aircraft to be 
fired without time lag by the pilot or gunner. More 
than 2,000 sets of this equipment have been supplied 
to the Royal Air Force and the Fleet Air Arm from 
the Coventry works of the company. In a rapid 
turn at high speed, the pilot of a fighter aeroplane 
may be subjected to a force equivalent to several 
(up to seven) times that of gravity with the result 
that blood is drawn from his. head and heart to his 
lower extremities, causing temporary blindness, 
deafness and even unconsciousness. To combat 
this effect, Dr. W. R. Franks (now Wing Commander 
Franks, O0.B.E.) developed a flying suit in which 
a water-filled envelope of rubber was pressed closely 
against the body of an inelastic outer garment. 
With the aid of this suit, which has been manu- 
factured on a large scale by the Dunlop Rubber 
Company, an external fluid pressure, automatically 
adjusted to the internal blood pressure, is applied 
to the pilot’s lower limbs, and in this way the 
excessive transfer of blood is prevented. Barrage 
balloons can only be represented at the exhibition 
by photographs, but the company made thousands 
of them, reducing the time of manufacture from 
3,500 man-hours per balloon to 500 man-hours. 
After the Pearl Harbour attack, 4,000 balloons 
were sent across the Atlantic to protect the 
Pacific coast of the United States. One of the 
most interesting developments that can be put 
on record only by means of photographs is 
the Admiralty pneumatic wave controller. A 
single section of this is 200 ft. long and 25 ft. 
high, and it resembles a long cylinder weighted 
down, so as to be half submerged, by a keel consisting 
of 700 tons of concrete. The “ cylinder ” is of rub- 
berised fabric and its cross-section, instead of 
remaining circular, assumes a figure more like that 
of a motor tyre. Inside it, and springing from the 
same keel, are three other “ cylinders” similar in 
form, but progressively decreasing in size. Inside 
these cylinders the air is at gauge pressures of 1 Ib., 
2 Ib., 3 Ib. and 4 Ib. per square inch, respectively, 
the lowest pressure being that of the largest cylinder. 
The impact of a wave may be spent in deforming 
one, two, or more of the cylinders, depending on 
its magnitude, and the device is able to reduce the 





height of a wave from 6 ft. to 1 ft. 
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LETTER TO THE EDITOR. 
“QUALITY THROUGH STATISTICS.” 


To THe Eprror or ENGINEERING. 

Sm,—In his letter, published on page 514 of 
ENGINEERING for June 29, Mr. V. E. Gough gives 
his reasons for disagreeing with my views on part 
of Mr. Wharton’s new booklet, Quality Through 
Statistics. While his arguments are sound enough 
in themselves, they seem to me to be based on a 
false and even dangerous assumption as to the nature 
of the control chart method. Your correspondent, 
in effect, takes up the attitude that quality control 
charts cannot serve their proper purpose “ unless 
the control limits are computed from the observed 
data.” To him, and no doubt to many others, this 
is the essence of the statistical method as a scientific 
approach to the control of manufacturing processes 
from the quality standpoint ; but such a narrow, 
academic attitude towards quality control over- 
looks the facts that the level of control and the 
consequent distinction between “chance” and 
“assignable” causes of variation are ultimately 
economic and not mathematical in character, and 
that the value of the control chart as a practical 
means of quality control is not necessarily bound 
up with the use of control limits based on (past) 
observed data. Dr. Shewhart himself has empha- 
sised time and again the first of these two facts, 
while the authors of B.S. 1008-1942 have been at 
pains to draw particular attention to the second. 

Mr. Wharton is on perfectly sound ground when 
he fixes a “ control standard ” for, say, percentage 
defective which is derived from economic considera- 
tions (page 24 of his handbook). If Mr. Gough 
will refer, for example, to Appendix A of B.S. 
1008-1942 he will find that considerable space is 
devoted to the use of control charts in controlling 
manufacturing processes with respect to a given 
standard. To quote from B.S. 1008: ‘“‘ The stan- 
dard value may be one established by authority, 
such as a desired or aimed-at value designated by 
specification, or an economic standard level provided 
by experience. Control charts based on such stan- 
dards are used particularly in inspection work to 
control processes and to maintain quality uniformly 
at the level desired.” 

Where Mr. Gough has erred, like so many others 
who, in consequence, have interpreted the theory 
of quality control too literally, is in assuming that 
the sole purpose of the Shewhart method is, to cite 
B.S. 1008 once again, “‘ for detecting lack of con- 
stancy of the cause system” through the use of 
“control charts based entirely on the data from 
samples.” In other words, he has brought himself 
to regard the control chart rather as a means of 
statistical prediction than as an instrument of 
practical control. It is my considered opinion, 
arrived at as the result of some five years’ study of 
the industrial operation of quality control and 
allied statistical methods, that the insistence on 
such a narrow interpretation of Shewhart’s doctrine 
has done more than anything else to impede the 
development of quality control techniques in British 
industry. 

Your REVIEWER. 

July 2, 1945. 





THE INSTITUTE OF TRANSPORT.—A meeting of members 
of the Institute of Transport resident in the Counties of 
Dorset, Hampshire and Sussex, was held in Southampton 
on June 9, and it was resolved to set up a Southern 
Section of the Institute. The meeting was presided over 
by Mr. M. C. J. McHaffie, who was afterwards elected 
chairman of the new section. Messrs. F. C. Bishop, 
A. F. R. Carling and A. J. Wright were elected vice- 
chairmen; Mr. P. J. Baker, honorary treasurer, and Mr. 
R. C. Hardy, honorary secretary. 





DARLINGTON AND SIMPSON ROLLING MILLs, LImITED.— 
The contract for the rolling mills, which, as announced 
on page 266 of our previous volume, are to be installed by 
the Darlington and Simpson Rolling Mills, Limited, at 
Darlington, for the production of light steel special 
sections, has been placed with The Brightside Foundry 
and Engineering Company, Limited, Sheffield. The order 
for the electrical equipment has been placed with The 
English Electric Company, Limited, Stafford. The con- 
sulting engineers for the complete scheme are The Inter- 
national Construction Company, Limited, London. 





THE UNIFICATION OF 
SCREW THREADS. 


As we recorded on page 513 of last week’s issue of 
ENGINEERING, a whole-day conference on the uni- 
fication of screw threads was held at the Institution 
of Mechanical Engineers, Storey’s-gate, London, 
S.W.1, on Friday, June 22, under the chairmanship 
of Sir William Stanier, F.R.S., when seven papers 
were presented and discussed. The general nature 
of these papers was reviewed on page 511 of the 
same issue, and two of them are reprinted this week, 
slightly abridged. Further conferences were held 
to discuss the same programme of papers at Man- 
chester on June 28 and at Birmingham oh the follow- 
ing day. We commence below a report of the 
meetings held in London, which were organised by 
the Institution of Mechanical Engineers in collabora- 
tion with the British Standards Institution and the 
Institution of Production Engineers. 

Mr. J. 8. Scaife, who opened the discussion, 
thought that, in abstract, there was no doubt about 
the ‘advisability of Anglo-American or even of 
international standards for ordinary screws as well 
as for special and instrument threads. The fact, 
however, that screws had been made on both sides 
of the Atlantic without proper exchange of specifica- 
tions was no argument for the enforcement of such 
an enormous change-over as complete unification 
would entail; nor could it be said that the Ame- 
ricans were unfamiliar with Whitworth threads, 
because they had exported excellent Whitworth 
screwing tackle for the past 40 years-or more. Not 
one firm in a hundred made screws which were 
likely to have to mate with another country’s make, 
and he was satisfied that, for a large majority, no 
advantage would be obtained by unification, since 
the Whitworth standard screw had met all general- 
purpose requirements. 

One sound argument for unification was that, in 
terms of speed and time, the world was rapidly 
becoming smaller, and differences in standard, as in 
language, were a constant source of irritation and 
a hindrance to smooth international co-operation. 
He was in agreement with the idea of establishing 
Anglo-American standards or even world standards, 
but he was opposed to any suggestion to enforce 
the adoption of such standards by law. No exception 
could be taken to such standards being adopted 
between buyer and seller to satisfy the laws of 
supply and demand, and in such circumstances only 
those firms who were interested, or likely to be 
interested, in overseas business need embark on the 
capital expenditure involved at the outset. The 
rest would be bound to follow suit in due course, if 
buyers generally found that the advantages of 
uniform standards warranted the necessary pressure 
being exerted on the suppliers. Steps would be 
taken by the Institution of Production Engineers 
to obtain a representative opinion of its members 
regarding ideal specifications from the points of 
view of both users and manufacturers. 

Mr. J. S. Blair said that the fundamental diffi- 
culty with any standardisation was what to do with 
the existing threads if a new standard were pro- 
duced. That was one of the main difficulties with 
regard to pipe threads; there were two main 
standards existing, the American and the British, 
and any suggestion to adopt one to the complete 
exclusion of the other was probably unworkable. 
For that reason, the suggestion to make a dividing 
line at 4} in. outside diameter had been put forward. 
At present, there were probably rather more Whit- 
worth threads in the smaller sizes below 4 in. than 
in the larger sizes, and therefore a change to the 
American sizes above 4} in. would suit the very 
large number of oil-country pipe firms who were 
using A.P.I. threads. The Whitworth form had a 
good deal to recommend it, compared with the 
American. In particular, it was a good deal easier 
to cut. The sharp-pointed American thread pre- 
sented some difficulties. Another point in favour 
of the Whitworth thread was that it was not so 
deep, which was important with regard to pipe 
threads, where the thickness of the metal under 
the root of the thread was an important considera- 
tion. On the other hand, in the larger sizes and 
thicker pipes, the American thread was not at the 


same disadvantage. There was probably not suffi. 
cient difference between the two types of thread 
to warrant either form being dropped. 

An aspect of the matter which might be men. 
tion was the effect of pipe sizes. The change of 
pipe threads involved not only the actual pitches 
and thread form, but the outside diameter of the 
pipes as well; and, though that had no appreciable 
effect below 4} in., in the larger sizes it involved 
change in the pipe outside diameters. If the pro. 
posed standard were adopted, the time would 
probably come when it would be advisable to 
standardise also on those pipe sizes in the larger 
sizes of pipe, even in the case of non-screwed pipes ; 
steam pipes, for example, would go to the American 
sizes, and the question had then to be faced whether 
that would introduce difficulties with regard to 
flanges, etc. In general, it did not ; the American 
outside diameters of pipes were only slightly larger 
than the British. The new standard which was 
proposed should have some name which divorced 
it both from British and from American practice ; 
the suggestion had been made that it might be 
called the A.B.C. (American-British-Canadian) stan- 
dard. It must,not be a case of saying “ Below a 
certain size use a British standard, and above it 
an American specification”; there must be a 
standard with a name which would be understood 
in both countries as representing that particular 
thread. 

Sir Anthony Bowlby, referring to Acme screw 
threads, said it had been asked whether there was 
any need for a standard Acme thread in the smaller 
diameters. He thought that the answer was 
definitely in the affirmative ; there were numerous 
cases where an Acme thread would be better than 
many special threads in small diameters which were 
designed specially to-day for lack of a standard. 

Mr. Mark H. Taylor said that he had just returned 
from a visit to Canada and the United States, where 
he had been much impressed with the importance 
of standardisation. In connection with the need to 
increase British export trade, the difficulty would 
have to be faced of the repair and servicing of 
British products abroad; he had had it said to 
him recently that “‘ We have had so much trouble 
with small screws and other” (to them) “ non- 
standard devices purchased in the past from Great 
Britain that we might almost be prepared to pay 
50 per cent. more for an American instrument and 
be free of all that trouble.’ Britain was in a weak 
position in discussing standardisation with the 
Americans, in particular, because export was so 
unimportant to them, compared with its importance 
to this country, that they felt much less ready to 
modify their existing practice in order to satisfy 
a standard. There was a great danger of com- 
promising on unsatisfactory standards for the sake 
of getting unified action, and it would be wise, in 
seeking common standards with the United States 
and Canada, not to depart from sound scientific 
designs for the sake of compromise. Already many 
Americans, who had been wedded to the flat crest 
and the flat root, were beginning to realise the 
sterling virtues of the Whitworth form, and for this 
country to compromise on flat crest and flat root 
for the sake of a short-term uniformity might be 
to fall between two stools. 

Then there was the problem of optical mounting 
threads, referred to in the fourth paper. The 
standard published by the Department of Scientific 
and Industrial Research in 1920 was based first 
of all on standard tube sizes, which was sound. 
It used a modified Whitworth form, with a clearance 
at crest and root, and it gave a big variety of 
standard sizes with a few standard pitches. Those 
were the right bases for the requirements of the 
industry, for the elements were generally thin. 
The threads were generally chased or ground and 
not produced by tapping methods, and in grinding 
or chasing a thread the standard diameter was not 
of importance ; it was the thread form and pitch 
which mattered. There was no disadvantage, 
therefore, in a big range of standard diameters, and 
it satisfied the special requirements of the instru- 
ments industry, which must have threads which 
were a close fit without being so tight that some 
device was required with which to screw them up. 





Then there was the very important factor that 
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the jamming angle of-the thread must be taken 
into consideration. The report showed that, if it 
were desired to screw together two elements without 
exerting the sort of pressure which was used with 
a spanner, then, unless the product of the diameter 
of the thread and the number of threads per inch 
exceeded 72, those two elements would work loose 
under slight vibration ; for instance, if 60 threads 
per inch were used on a diameter of less than 
]-2in., the part would tend to work loose. 

With regard to the Whitworth form, the special 
requirement of the instrument industry, and parti- 
cularly the optical industry, was that the threads 
should be capable of being engaged, and should 
centre themselves, with great accuracy. If two 
glass elements in a photographic lens were untrue 
in relation to one another by 0-0002 in., performance 
was seriously affected. One great virtue of the 
Whitworth thread was that its round crest—the 
part which was liable to accidental damage by being 
knocked or bruised—was not an operative part of 
the thread. In the flat-crested American form, a 
bruise on the crest caused a swelling on the operative 
flank of the thread, and the two elements were untrue 
to one another. 

There was, however, one factor in British practice 
which it would be difficult to justify, if its abandon- 
ment would make it possible to achieve standardi- 
sation, namely, the angle of the thread. If it were 
possible to arrive at a common standard with 
America on pitches and thread form, with round 
crest and root, he could not see any fundamental 
reason for not adopting the 60-deg. angle, in place 
of the Whitworth 55-deg. If it were not possible to 
get agreement on that, it was undesirable to go to 
some intermediate angle in an effort to com- 
promise. 

Mr. P. R. Brierley, referring to fastening screws 
for instruments, thought that they were pursuing a 
will-o’-the-wisp, in that the proposals gave a nominal 
outside diameter of thread to the nearest 0-005 in.— 
always an exact 0-005-in.—and a pitch of a certain 
number of threads per inch, which was very difficult 
to reconcile with Continental practice. For a thread 
series of that kind, the B.A. series was based on 
millimetres ; but they were used to working with 
it in inches, and all their thread measurements were 
taken either in inches or millimetres, whichever was 
more convenient, and to a high degree of accuracy. 
Why, therefore, just for the sake of compromise, 
should they take so much trouble to have their 
outside diameters to 0-005 in., and an exact number 
of threads per inch ? Why not find out what was 
the best by a series of experiments on thread forms, 
angles, etc., let the users say what they needed, and 
let the industry which made the screws say what 
was easiest from their point of view, and from the 
point of view of tool production ? He hoped that 
the Continent would not be left out of the consulta- 
tions, because Switzerland had had as large an 
experience with that type of thread as any country. 
On the question of thread angle, it was probably 
true to say that two-thirds of the world was working 
with 60 deg., yet the compromise proposal was 
474 deg. ; he doubted whether that was a step in 
the right direction. With regard to bearing-adjust- 
ment screws, the proposal, as he understood it, was 
that these should be either B.A. sizes or the sizes 
mentioned in one of the tables. The trade with 
which he was connected had to make those screws 
with B.A. form and diameter, but with a finer pitch 
than the standard B.A., right down to 10 or 12 B.A. 
diameter. He suggested the inclusion of small 
diameters and finer pitches. 

Mr. A. Shackell, speaking of fastening screws or 
threads below about } in. diameter, thought that 
there was little hope of getting the Americans to 
accept a thread system which was based on metric 
dimensions ; so that it was necessary to face the 
possibility of having to throw over the B.A. series 
altogether. In connection with the form of thread, 
a 60-deg. angle of thread offered a considerable 
advantage when measuring the pitch diameter with 
cylinders, namely, that the dimension over the 
cylinders was simply the diameter of the thread at 
the bottom of the basic triangle plus three times 
the cylinder diameter. 

With regard to the crest and root, and the advan- 
tage of adopting a flat crest: in effect, they were 





using a flat crest, because no one pretended that 
one drilled a tapped hole so small thate the tap 
produced a full-depth thread, including the radius 
on the crest ; so that putting a flat on the crest of 
the male thread was logical. When cutting threads 
with dies, one had to buy the die from a toolmaker 
who had had to make the relationship of the crest 
with the flanks of the thread to his own fine tool- 
making tolerances ; and he was apt to supply a die 
in which the flanks of the thread were on the low 
limit and the crest on the high limit, which reduced 
the actual tolerance. With the American type of 
thread, one could leave the top alone, because the 
thread in the die was cut deeper and never cut the 
top diameter at all. Thus there was complete 
control over the effective diameter. Like others, 
he had tried to get out an ideal series of diameter/ 
pitch relationships, and his conclusion was that 
there was no future in a series based on constant 
helix angle. Practical considerations always meant 
that the pitch/diameter relationships must be made 
to a formula which produced coarser threads on the 
smaller diameters and finer on the larger diameters. 
The rational compromise was that a coarse series 
should start at, say, } in. diameter and go upwards, 
and a fine series would overlap and give an alterna- 
tive range over the sizes from, say, } in. to in. ; 
below } in., the fine series would get so coarse 
naturally that there was no call for anything coarser, 
and above } in. the coarse series got so fine that there 
was no need for anything finer. No thread, however 
small, should have a diameter-pitch relationship of 
more than 4: 1. 

Mr. J. K. Enock said that, in the war of 1914-18, 
he had been sent by the Director of the National 
Physical Laboratory to visit many engineering firms 
in the country to help them over their troubles in 
making screw gauges. The trouble was due to 
want of knowledge of how to cut a Whitworth 
thread. One could cut a }-in. bolt on the Whit- 
worth principle and find that it was 0-006 in. under 
} in., yet it was too big to go into the nut. The 
National Physical Laboratory cured that trouble 
fairly quickly. He had had to use screw threads 
from Stockholm to south of the Mississippi, and in 
doing that found the difficulties which arose through 
want of uniformity in practice. To give anexample: 
in a little village in Ireland it was necessary to put 
}-in. flanges for ammonia piping on to threads which 
had been screwed with the English die. The thread 
in the flange being tapered, in two turns it began to 
tighten up, and one thought one was tightening up 
on the taper; actually, one was tightening up on 
the difference in pitch, and so the end of the pipe 
was wrenched off. He questioned whether a die 
could be used which would give a flat crest to the 
thread ; there was a considerable rolling effect in 
dies and taps which were dulled. One could bore 
a hole in a nut over-size, put in a dull tap, and finish 
with a smaller hole than one started with and a 
rounded crest, because, by cold working, the metal 
had been pushed down into the tap. 

Mr. W. F. Fenn, who commented mainly on 
threads for electrical and industrial instruments, 
thought that the question of thread form should be 
left over, pending the results of the research which 
was being instituted. If the angle which was con- 
sidered the best came out near 60 deg., they ought 
to adopt 60 deg. ; if it came out near 55 deg., they 
ought to adopt 55 deg., and not to go to any inter- 
mediate odd angle. With regard to Acme screw 
threads, he was concerned with rather steep helix 
angles of 17 deg. to 25 deg., usually three-start and 
of shallow depth. The tolerances on the major 
diameters approximated to the centralising type of 
Acme thread. With ordinary fastening screws or 
instrument screws, the B.A. series and the B.S.F. 
series had given good service. A new standard 
based upon the American fine series of screw 
threads might give equal service. There . was 
excellent agreement between the American fine 
threads from 3 to 12 and from } in. to %& in. and 
the B.A. and B.S.F. series; in fact, the American 
fine threads seemed to be the more adaptable, by 
reason of their fineness. 

Mr. J. T. Kenworthy, referring to the V type of 
thread for the fastening screw, thought that some- 
thing approaching chaos had existed in this country 





for years. Each industry considered it necessary to 





have its own type of thread and its own standard 
of tolerances. He suggested that the adoption of 
three standards would provide for most require- 
ments; the present British Standard Whitworth, 
the British Standard Fine Thread, and a Superfine 
standard covering very small diameters. Those 
three would go a long way to meet the major 
requirements. The Superfine standard could be 
arranged to cover the requirements of cycle manu- 
facturers and a great many of those of instrument 
makers, in which case it would be possible to 
dispense with the B.A. thread. Unification meant 
simplification, and simplification meant simpler and 
cheaper production. As a production engineer, he 
was in favour of any scheme which tended to 
remove complexities from the system. A common 
standard between this country and the United States 
would cover the requirements of the Dominions, 
and probably of India. 

Should not Continental countries be considered 
also? If we were to break away from existing 
standards, could not we adopt the metric system for 
threads ? Most British manufacturers at present 
used the B.A. standard, which was based on the 
metric system, and found no difficulty in its appli- 
cation. Production engineers, he thought, were 
favourably inclined towards the present standard 
Whitworth, but with the flat crest. From a strength 
point of view, the designer would wish to retain the 
rounded root. 

A new unified standard would take many years 
to become a general standard. Current design and 
production would necessarily continue with existing 
standards to ensure interchangeability, and the pro- 
duction of spares and replacements would need to 
continue for much longer. Therefore a very 
important decision would have to be made by any 
manufacturer who intended to change over to a new 
standard. Such a change would necessitate the 
provision of new equipment for thread production, 
according to the method used ; and for large stocks 
of new taps and gauging equipment. During the 
transition period the effect would be to create 
confusion rather than to simplify matters, and the 
additional outlay would increase costs in the initial 
stages. Taking the long-term view, some unifica- 
tion was very desirable, and it was also desirable 
that a reduction should be made in the number of 
different types of thread in use ; as far as possible 
the opportunity should be taken to embrace all 
requirements, or most requirements, under one 
common standard by means of coarse, fine and 
superfine threads. 

Mr. W. O. Davis communicated some comments 
he had received from Mr. R. Lenoir, who was unable 
to be present, pointing out that most watches now 
being made in this country had N.H.S. threads. The 
factories involved had a great deal of Swiss machin- 
ery, and metric dimensions were used throughout. 
No difficulty had been found in using metric micro- 
meters. Moreover, 80 per cent. of the watch trade 
in this country was with Swiss watches, and stocks 
of N.H.S. screws were held by the repairers. There 
was special difficulty, therefore, in bringing British 
watch practice into line with American, because of 
the difficulty of popularising, with the trade, watches 
having screws to other than Swiss standards. 


(To be continued.) 





WATER STILL.—We have received from Messrs. Town- 
son and Mercer, Limited, 390, Sydenham-road, Croydon, 
a pamphlet describing a recently-developed still for the 
production of distilled water. Originally devised for labora- 
tory use, the still has proved useful for other purposes, 
for example, in the production of distilled water for electric 
accumulators, as ordinary steam from works mains can be 
employed. The device, known as the “Strip Action ”’ still, 
is of glass and has a maximum output of 1 gallon per 
hour. The contaminated mains steam enters at the 
bottom and passes upwards, the dirt, oil, etc., being 
removed in the process by the descending water fraction, 
which leaves the still through a trap at the bottcm. 
The steam thus cleaned then enters a helical coil for 
condensation and leaves the still as clean distilled water. 
The coil is cooled by a stream of cold water, which 
does not mix with the distillate. It is stated that no 
furring up occurs and, since cold water has not to be 
boiled by the entering steam, the efficiency is consider- 
ably higher than is obtained in the conventional steam- 
heated still. 


16 


ENGINEERING. 


JULY 6, 1945 








LABOUR NOTES. 


ApDRESSING last week’s conference of the National 
Union of Mineworkers at Blackpool, Mr. Lawther, the 
President, said that miners were prepared to render 
every assistance to measures designed to bring about a 
radical technical improvement of the industry, but they 
recognised that that object could only be attained if 
the industry were oi ised on a national basis. More- 
over, they knew that it could only be achieved if the 
artificial barriers that had been created by private 
enterprise were removed, the industry were organised 
effectively in the interests of the nation, and there was 
no danger of the re-organisation being used to cut wages 
and generally reduce the standards of those engaged 
in it. 


A resolution was carried unanimously affirming the 
need for nationalisation of the mining industry and 
instructing the executive committee to start a national 
campaign with the object of bringing it about forthwith. 
In moving it, Mr. Moffat, President of the Scottish 
Miners’ organisation, said that they could not be parties 
to the proposals of the Ministry of Fuel and Power for 
the setting up of a central authority to govern the 
industry, because such a change would still leave the 
coal-owners in power. 


Mr. Lawther stated that in a recent broadcast Mr. 
Ernest Brown had asked: “ Where is the Lawther 
plan?” He (Mr. Lawther) confessed that there was 
no Lawther plan. There was, however, the plan of the 
National Union of Mineworkers; but they believed 
that it was better to consult their coll in the 
Trades Union Congress General Council and the Labour 
Party, and a sub-committee had been set up to go into 
the details. ‘There is no sort of divergence or any 
difference,’ Mr. Lawther declared, “ between the 
Labour Party, the T.U.C. and ourselves on the principle. 
We did not want to issue it in the name of the miners 
because attempts would be made to say that we were 
dictators. It will be issued as a joint document of a 
united movement.” 


Major Lloyd George, Minister of Fuel and Power, in 
the course of an address to the conference, expressed 
the opinion that the present mines plan, with a central 
authority, amalgamated undertakings, re-invigorated 
management and direction, and an industry re-organ- 
ised technically, could create the new spirit promised 
as the result of a nationalisation scheme which had yet 
to be defined. 


The conference, in another reselution, instructed the 
executive committee to begin negotiations “ immedi- 
ately ” with the coal-owners for the introduction of a 
normal working week of five shifts, each of seven and a 
half hours. There was, the resolution stipulated, to be 
no loss of pay. In the discussion on it, a Scottish 
delegate suggested that there was danger in the move. 
If, he said, Mr. Churchill’s attitude towards the mining 
problem was based on the Reid report, they had a 
crisis on their hands. 


Iu a statement circulated last week, the Iron and 
Steel Trades Confederation gave a summary of its views 
on the subject of the industry’s post-war re-organisa- 
tion. These have been submitted to the Government 
for its consideration. In the opinion of the Confedera- 
tion, modernisation and expansion of existing plants 
are necessary; but that, it believes, would involve 
such heavy capital expenditure for equipment that it 
could not be left to private enterprise. If, it is pointed 
out, the workers now dependent on the industry for 
their livelihood are to be assured of continuous employ- 
ment and an increasing standard of life, an ouput of 
18,000,000 tons to 20,000,000 tons of iron and steel each 


year will be necessary. 


To meet a probable demand and market, over the 
next fifteen to twenty years, for a much greater output 
of steel than Britain can supply, the Confederation 
urges the importation of semi-finished steel through the 
British Steel Federation, and its distribution to British 
consumers at prices similar to those of British produced 
steel—the profit to be shared by members of the 
Federation. It is submitted that if the proposals were 
carried out on modern lines, the industry would be 
able to manufacture steel and steel products at costs 
as low as those of any other country. 


The National Union of Foundry Workers, at its annual 
conference in Birmingham last week, decided to apply 
to the employers for a substantial increase of the 
national minimum wage. It desires a minimum wage 
of 4/. 10s. a week for labourers, the merging of all 
bonuses in the wage rate, a 40-hour working week, 
12 days’ annual holiday with pay, and payment for 
bank holidays. 





Speaking at the annual meeting of the National 
Dock Labour Corporation in London last week, Mr. 
Bevin said that it seemed to him imperative that there 
should be an ordered industry ready to re-absorb the 
man-power returning from the Services, and that at 
least a 10-year period of industrial stability was neces- 
sary if the country was to re-adjust its industrial 
position in the post-war world, It would also be 
necessary, he believed, in developing the industry, to 
have regard to defence needs, so that a quick conversion 
would be possible should the need ever arise. 
labour schemes had had to be set up overnight to meet 
the attacks on the ports. Such an emergency could be 
avoided if a national scheme for dock labour could be 
developed in peace-time. ‘“ We must avoid our experi- 
ences between the wars,” Mr. Bevin declared, “* when 
300,000,000 men days were lost in strikes and lock- 
outs.” 


At the annual conference of the National Federation 
of Building Trade Operatives—it took place at Bourne- 
mouth last week—a resolution, which was subsequently 
withdrawn, proposed that “realising the importance 
of female labour in the post-war building programme,” 
female labour should only be employed on the principle 
of the rate for the job. Mr. Coppock, the general secre- 
tary of the Federation, pointed out that the terms of 
the resolution did not cover the whole ground. The 
question, he said, was really whether women were to 
be super-imposed on the industry. That was a travesty 
of equality. In his view, if women were to enter the 
industry, they should do so at 15, and serve five years’ 
apprenticeship as men did. That followed if they 
betieved in real equality. 


The conference re-affirmed the determination of the 
union to end the system of payment by results, intro- 
duced as an emergency measure during the war. The 
executive was instructed to take suitable action in the 
matter. 


Mr. George Bell, the secretary of the General Federa- 
tion of Trade Unions, says in his report for 1944 that 
the problem of the establishment of the 40-hour week, 
with or without the working of shifts, was considered 
at great length during the year by the management 
committee. The desire to see it universal is, he claims, 
unquestioned, but its achievement as a practical 
proposition bristles with difficulties. It was 
that home and non-competitive trades might be able 
to pass on to the consumer the costs involved in the 
adoption of a 40-hour week without loss of wages, but 
trades governed by world-competition presented a 
much more difficult problem which could not lightly 
be ignored and would need not only intensive and 
sympathetic study, but to be backed by adequate 
international legislative safeguards. The question as 
to whether the system of double day-shift working 
should be extended is regarded by the committee as 
of considerable importance, so far as its effect on the 
development of industry is concerned, and it may, it 
is suggested, offer one way of obtaining a shorter 
working week. 


“It is always sad,” Mr. Bell writes, “to have to 
report the dissolution of a long-established trade union. 
This year the Journeymen Hatters’ Fair Trade Union, 
over 100 years old, owing to the virtual disappearance 
of their trade—silk hat making—has had to dissolve. 
During the war, there has been neither the raw material 
nor the demand for such goods. The trade, and, with it, 
the union, have consequently ceased. Our condolences 
are offered to the officials and members, and our hope 
that they will find employment and trade union interest 
in a related occupation.” 


Under a French Order of December 26, 1944, insured 
persons who were deported are assimilated for insurance 
purposes to prisoners of war, provided that, on the date 
of their arrest, they had fulfilled the statutory conditions 
for claiming benefits. If these conditions are fulfilled 
they may claim the pension provided under the social 
insurance scheme for invalidity resulting from any 
disease or infirmity contracted during the period of 
deportation, on condition that no pension is, payable 
under any other scheme. 


Insured persons who gave up their work in order to 
avoid forced labour in Germany or in France, or who 
did not return to Germany after being on leave in 
France, are considered for insurance purposes as having 
been unemployed through no fault of their own from 
the date on which they gave up their employment, or 
the date on which they should have left for Germany. 
The Order does not apply to insured persons belonging 
to’the French Forces of the Interior whose position is 
to be dealt with by special legislation. 





THE DAVID BROWN AGRICULTURAL 
TRACTOR. 


Tue well-known agricultural tractor manufactured 
by Messrs. David Brown Tractors, Limited, Meltham, 
near Huddersfield, was described and illustrated jn 
ENGINEERING, vol. 148, page 73 (1939), and a power 
take-off unit and implement depth-control equipment 
for it were dealt with in vol. 149, page 590 (1940) and 
vol. 151, page 186 (1941), respectively. The design 


k | of the original machine has now been thoroughly 


overhauled and a new series, known as VAK/la and 
embodying the experience gained in the manufacture 
of nearly 10,000 tractors, is now in production. Brief 
notes on some of the changes involved are given below. 
In the first place, the wheelbase has been lengthened 
by 4$ in. by new disposition of the front axle and 
the steering and other equipment to suit without any 
marked change in detail design. The reason for this 
increase is that it gives improved weight distribution, 
which, under certain conditions, for example, when 
the tractor is drawing a three-furrow plough, is of 
particular value. Incidentally, the front wheels now 
project beyond the radiator grille, which thus receives 
a measure of protection. The grille itself is now of 
all-steel construction and is more substantial and of 
neater appearance than the former pattern. 

The rear-axle final drive has,;been modified. The 
new drive embodies a different gear ratio, which results 
in a reduction of about 5 per cent. in the travelling 
speed of the tractor with a corresponding increase in 
the drawbar pull. The tooth contour has also been 
altered, this change, it is claimed, providing greater 
strength and increased life. A change of this nature 
is often so beneficial that the new gears have been 
designed so that they can be incorporated in existing 
tractors without other modifications. It is, of course, 
necessary that the complete vehicle set, that is, both 
offside and nearside units, should be c at 
the same time. There are several notable changes in 
engine details. The fuel pump previously fitted has 
been discarded and the fuel is now fed directly from the 
tank to the carburettor by gravity, the carburettor 
itself having been lowered some 3 in. so as to ensure 
the maintenance of an adequate supply on all gradients. 
The alteration effects a saving of fuel at the change-over 
period, the tractor being of the petrol-paraffin type. 
The vaporising unit has been re-modelled and, among 
other improvements, greater accessibility has been pro- 
vided with effective re-arrangement of the cowling 
against fan draught and side winds. Improved mixture 
distribution with increased power and automatic regula- 
tion of the hot-spot temperature has now been 
attained. A preheater regulator provides the neces: ary 
variation for such different conditions as working in 
cold, damp or misty weather, or on very light loads, 
and, at the other extreme, in very hot weather or 
when the engine is required to deliver the maximum 
power for prolonged periods. The. new vaporising unit 
contributes to still further economy in running and 
minimises the dilution of the lubricating oil in the sump. 

An all-range governor, which is infinitely variable 
within the pre-determined limits, is embodied, these 
limits being engine speeds from 600 r.p.m. to 2,400 
r.p.m., the normal working speed being 1,300 r.p.m. 

e governor is claimed to be reliable and stable at 
all speeds and to avoid the use of over-rich mixtures 
at part throttle. A hand-control lever is conveniently 
arranged near the driver’s seat. Changes have been 
effected in the pressure lubrication system. A by- 
relief valve between the pump suction and delivery 
branches is arranged to return excess oil to the suction 
side in order to reduce the viscosity of the colder oil 
surrounding the strainer when starting up from cold. 
A device on the valve-rocker shaft maintains a con- 
stant head of oil at the rocker bushes and eliminates 
any tendency to over-lubrication, the whole valve- 
actuating assembly being fed by gravity with the 
correct amount of oil. A further modification prevents 
excess of ojl at the inlet-valve guides. Minor changes, 
based on the experience of farmers with the older 
tractors, have been made, an example being the substi- 
tution of one large easily-manipulated linden drain 
for a larger number, a change which will be appre- 
ciated by farmers who have to store their tractors 
outside, or in cold sheds, during the winter months. 
Altogether, the new series tractor has been modified 
in a thoroughly practical way. One point, however, 
may be noted: the firm state that it is not possible 
to supply the tractor with pneumatically-tyred wheels 
at present, so that steel wheels must be fitted. 





ELECTRIC MOTORS FOR AIRCRAFT.—<A booklet compiled 
with the object of helping designers and development 
engineers in the choice of small motors for aircraft 
auxiliaries and similar purposes, has been issued by Messrs. 
Delco-Remy and Hyatt, Limited, 111, Grosvenor-road, 
London, S.W.1. All necessary technical information is 
given regarding performance, dimensions, winding, weight, 
and so forth. 
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A REVIEW OF. THE RECENT 
UNITED STATES-CANADIAN- 
UNITED KINGDOM CONFERENCES.* 
By 8S. J. Harugy, B.Sc. 


Ix the autumn of 1943, the Minister of Production 
appointed @ mission to visit the United States of 
America at the invitation of the Combined Production 
and Resources Board. The purpose of the mission was 
primarily to assist the Americans in solving difficulties 
which they had encountered in the production of screw 
threads of Whitworth form which were required to be 
furnished on items of munitions for the British ting 
forces. The differences between American and British 
screw thread practice, while relatively simple in 
character, have resulted in the development of — 
distinct techniques in production methods, partic ly 
in the matter of the production and ,use of tools and 
gauges emplo: respectively for producing and 
checking of the threads. American engineers had 
prepared proposals for a modified form of Whitworth 
thread which would ensure interchangeability with 
conventional Whitworth threads as produced in this 
country, and at the same time facilitate production in 
the United States. These proposals were examined at 
meetings which took place in New York and at the 
further meetings at the second conference in this 
country in August-September, 1944, and, as a result, 
agreed modifications of the normal Whitworth threads 
have been worked out and incorporated in a review 
of the British Standard Specification, and these have 
also been published as a wartime standard by the 
American Standards Association; thus the original 
primary object has been accomplished. 

In preparing the agenda for the conferences, it was 
felt that it would be opportune to consider, not only 
other forms of screw threads such as Acme, buttress, 
pipe threads, instrument threads and the application 
of threads for specific projects such as special threads 
on gas cylinders and on high-duty studs, but the whole 
question of the possibility of arriving at a unified 
standard thread common to all countries using the inch 
system of measurement. It was fully realised that 
such a proposal would entail very considerable changes, 


with consequent commercial implications, and that at |g 


such a stage it would be impossible for either the U.S., 
Canadian, or British Governments to express an official 
view, or to be committed to any course of action, and 
this point was made clear in a preamble to the report 
of the conferences in New York in November-December, 
1943, and in London in August-September, 1944. 

The respective Governments and, indeed, man 
industrial concerns in the three countries could not fail 
to have been impressed during the war with the diffi- 
culties and consequential loss in production arising 
from divergencies in practice on two sides of the 
Atlantic on such a fundamental matter as screw 
threads, which enter into almost every known form 
ef mechanical equipment. A natural consequence was 
the consideration of the effect of those differences both 
from the point of view of future industrial co-o i 
and of the pursuance and defence of world peace. 
Perhaps one or two examples, chosen at random, 
indicate the wide implications involved. The first 
example refers to one of the particular subjects dis- 
cussed at the conferences, namely, screw threads on 
the outlets of compressed-gas cylinders. The use of 
such cylinders, for example, in the aeronautical and 
medical fields, clearly demands interch bility for 
the purpose of connecting the cylinder both to the 
gas-using apparatus, and to the gas-generating equip- 
ment for refilling. To take but a single example, it is 
quite impossible to supply an oxygen cylinder, produced 
in this country for use in American aircraft, without 
the provision of a special adaptor, and this applies 
equally to all other gases. ’ 

Another example may be taken from the production 
of a well-known type of aircraft engine of British design 
by an American firm of international repute. Before 
production could commence, the American concern had 
to obtain, from a heavily-loaded industry, taps, dies, 
and screw-thread | gauges with Whitworth and British 
Association threads, in relatively small quantities, 
involving ex and uneconomical production and 
interference with the regular flow of production. The 
production of' a well-known make of American car- 
burettor by British firms, which was required to be 
interchangeable on both British- and American-made 
engines, involved production in this country of rela- 
tively small quantities of a large number of sizes of 
taps, dies, and screw gauges with American form. 

There is, therefore, a strong case for the desirability 
of a unified standard, though the difficulties in achieving 
this end are fully appreciated. The details of this 
problem will be dealt with in this conference, as well 
as other types of screw threads which were discussed 


during the Anglo-American-Canadian conferences. It 
is hoped that the discussion on these papers will 
indicate the extent to which it is felt possible to pursue 
the discussion and development of joint action in the 
field of screw thread standatiantion, on which matter 
it is proposed to hold a further conference in Canada 
during September-October of this year. In this con- 
nection, the author feels that it is important that full 
realisation of the implication of standardisation should 
not be overlooked. Standardisation, assuch, will never 
solve problems, and certainly should not operate in 
such a manner as to eliminate the ingenuity of the 
designer. Furthermore, the author’s view is that 
standard specifications should always be under active 
review so that these may be brought constantly into 
line with prevailing conditions. But in such reviews, 
it is considered essential that all interested parties 
should work in harmony, and this is particularly 
important in such a fundamental matter as that of 
screw threads. Individual action either by inde- 

ndent associations or industries, or even countries, 
in such matters only tends to increase confusion. An 
example of this may be quoted in the case of Acme 
threads. The British Standards Institution in 1943 
produced for publication a War Emergency Standard 
very closely in line with the then existing American 
standard which, unknown to the B.S.I1., was under 
review with proposals for considerable modification. 
As a result of the conferences, general agreement has 
been reached which it is hoped will enable a common 
standard to be issued. 





PIPE THREADS.* 


By E. G. Saunpers, M.A., and J. E. Szars, C.B.E., 
M.I.Mech.E. 

Tue first British standard for pipe threads was 
adopted in the United Kingdom in 1905, since when 
it has been twice revised—the last time in 1938. This 
standard, primarily designed to cover threads for com- 
mercial pipe, has been adopted by the International 
Standards Association on the European continent and 
also by Japan. The first American pipe thread standard 
was published in 1886, although it was not until 1919 
that it was adopted by the newly formed American 

tandards Association. This standard, now also used 
in Canada, was at first also intended primarily for 
commercial quality pipe, but later revisions have 
extended its use to higher duties. The latest revision 
is still in draft form. This extension of its use has 
enabled the American Petroleum Institute to adopt 
the present A.S.A. standard for its own standard line 


y Pipe thread, although the American Petroleum Institute 


retains its own specifications covering the threading 
of other t of oil country pipe. The B.S. pipe thread 
is of itworth form, modified to suit the taper 
thread, while the A.S.A. pipe thread form is the 
60-deg. sharp “ V ” thread. 

Of all types of thread, pipe threads present perhaps 
the most difficulties as far as unification is concerned. 
The outside diameters of pipes of the same nominal bore 
are, in several cases, different in Great Britain and the 
United States; this applies ee, to the larger 
sizes. Before unification of threads is attempted, 
pipe diameters must be standardised. Broadly speak- 
ing, the American diameters and our own are similar 
in sizes up to 4} in. outside diameter ; the only serious 
exception is the 2} in. nominal bore size w: the 
British outside diameter is approximately 3 in. and the 
American 2j in. Apart from this there should be no 
insuperable difficulty in reconciling the relatively minor 
variations in diameter in this range. Above 4} in. 
outside diameter, however, there are fundamental 
differences in outside diameters between the British 
and American standards. If uniformity is to be secured 
at least one of these standards must be altered. In this 
range the outside diameters laid down by the American 
Standards Association are similar to those of the 
American Petroleum Institute, which have such world- 
wide acceptance in the oil industry that it would be 
impracticable to alter them. 

With the high capital cost of plant to-day, high rates 
of output are essential if the cost of the product is 
to be kept within reasonable bounds. It is therefore 
in the interests of manufacturer and consumer alike 
to keep to standard articles as much as possible. The 
smaller the number of standard outside diameters that 
have to be supplied, the more efficient will be the 
operation of the plants and it would be in the national 
interest if only American standard outside diameters 
were adopted. The changes which would be involved 
are shown in Table I. The present British 7 in., 9 in., 
and 11 in. nominal bore sizes have no American counter- 
part and would be eliminated. Such changes in dia- 
meter would affect the design of valves and fittings, 
and also affect the International Standards Association 
standards. 





* Paper contributed to the Conference on Unification 
of Screw Threads held at the Institution of Mechanical 
Engineers, London, on Friday, June 22, 1945. Abridged. 


* Paper contributed to the Conference on Unification 
of Screw Threads, held at the Institution of Mechanical 





Engineers, London, on Friday, June 22, 1945. Abridged. 


The next problem is that of pitch. The American 
standards reach their maximum number of threads 
per inch, namely, eight, at 24 in. nominal bore, whereas 
the British standards retain 11 threads per inch from 
1 in. to 6 in. nominal bore, change to 10 threads per 
inch for sizes from 7 in. to 10 in. nominal bore, and 
finally change to eight threads per inch at 11 in. 
nominal bore. This means that, in general, the de 
of thread on the American pipe is greater than that 
on the British pipe, so that, in order to retain the 
same amount of metal under the root of the threads, 
the American standard pipe has to be appreciably 
thicker. Thus, if a change were made to the American 
thread form and pitch, retaining the same thickness 
of metal under the roots of the threads as at present, 
the “ ” thickness, as given in British Standard 
Specification No. 789, would have to be increased by 
about 10 per cent. in sizes up to and including 1 in. 
nominal bore; 8 per cent. in sizes 1} in., 1} in., and 
2 in. nominal bore; and 24 per cent. in sizes 24 in. to 
6 in. nomifial bore, inclusive. 








TABLE I. 

Nominal Bore Present British Present American 
of Pipe, Outside Diameter, | Outside Diameter, 
Inches. Inches. ches. 

fl i 

g 
8 3 ag 
10 10: 103 
12 123 123 











The strength of any screwed and coupled pipe line 
is the strength of the joint and depends largely on the 
thickness of metal under the threads. For the uses to 
which most commercial-quality screwed and coupled 
pipes are put in this country, the factor of safety is 
extremely high. Some thickness of metal might con- 
ceivably be sacrificed at the root of the threads and the 
American Standards Association pipe threads accepted. 
But, for a given strength of joint, the American Stan- 

Association pipe threads require a considerably 
heavier pipe than is necessary for the British standard 
pipe threads, and this must be admitted as a serious 
disadvantage of the American standards. Modern 
manufacturing methods enable thinner pipes to be 
made, while still allowing an ample safety factor, and 
it would be wrong to adopt as standard anything that 
would prevent us taking advantage of improvements 
in technique especially when a shortage of steel in this 
country in the immediate post-war years is forecast. 

There can be little fundamental difference between 
the post-war problems confronting the United Kingdom, 
the United States, and Canada. If this is accepted, then - 
there is a strong case for standardising pitches which 
will enable thin pipes to be threaded satisfactorily in 
the range in which the threaded joint is the limiting 
condition as far as pipe thickness is concerned. This 
range embraces sizes up to 4 in. nominal bore. With 
regard to the actual form of thread, the British standard 
pipe thread is shallower than the American Standards 
Association thread having the same number of threads 
per inch, and for commercial pipe has been adopted by 
the International Standards Association and by Japan. 
Some of the oil companies are now ordering line pipe 
with British standard pipe threads and some American 
firms also already make pipe with British standard pipe 
threads for export. There is much to be said in favour 
of the British standard pipe thread as a standard, par- 
ticularly for the smaller sizes of pipe. 

It is s sted that a first step towards unification 
might be for the United Kingdom to adopt as standard 
American outside pipe diameters and American Stand- 
ards Association pipe threads in sizes over 44 in. out- 
side diameter ; and for the United States and Canada to 
adopt as standard the British standard outside pipe dia- 
meters and British standard pipe threads in the range up 
to and including 44 in. outside diameter. The lo- 
American-Canadian conference on screw threads has 
initiated a programme of research designed to ascertain 
the optimum thread form for general engineering pur- 
poses. If, as a result of this investigation, a common 
thread form is eventually agreed upon between the three 
countries, this could no doubt be adapted for use on 
pipe, and it might in due course be substituted for both 
the American Standards Association and British 
Standards Institution forms throughout the whole 
range, if agreement on diameters and pitches is first 
reached. The American Standards Association speci- 
fications for pipe threads cover commercial pipe and 
pipe for special purposes. The standards are, in general, 
the same for both, but alternative and more refined 

uging practices are laid down for special applica- 
tn The British Standard Pipe Thread Specification 
at present lays down only one set of tolerances. If, as 
is hoped, unification can be attained, the forms of the 
specifications will have to be brought into line and all 
revisions will have to be dealt with jointly on an agreed 





procedure which must be laid down. 
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SOME HEATING AND VENTILATING 
INSTALLATIONS.* 


By Dr. Oscar Fazser, O.B.E. 


Tue author has been fortunate in the last 20 years 
or so in having the benefit of experience of some large 
heating and ventilating installations, and it is therefore 
proposed to give a short description of some of these 
works. Perhaps one of the greatest buildings put up in 
the City of London recently is the new Bank of England, 
of which Sir Herbert Baker was the architect, and the 
author engineer for the structure and the mechanical 
and electrical services. Work was started about 1927 
and it was finished about 1942, this long time being 
necessitated by the fact that it had to be done in sec- 
tions, maintaining security for the nation’s bullion 
and Bearer Bonds, and also maintaining continuity of 
all the services both in the portions which were left 
and in the new sections as they were rebuilt. The 
undertaking involved excavating some four acres to a 
depth of about 50 ft. and underpinning, not only the 
outside walls, but also the periphery of the old build- 
ings abutting on the new work so as to ensure their 
temporary stability. The equipment includes panel 
heating; complete ventilation and air-conditioning of 
the whole building; an independent water supply 
from nine Artesian wells ; and electric generating station 
and boiler plant; a very complete system of tele- 
phones, internal and external, as well as bells and 
signals; and, finally, some 30 electric lifts, all of 
which have self-levelling devices and mechanical 
operation of the doors, and some of which operate at 
very high speed. 

At the date when decisions had to be made about 

the mechanical services (about 1925 to 1926) panel heat- 
ing was in a more experimental state than it is now, 
and the Bank Directors required a good deal of per- 
suasion that it was right to adopt it. The fears which 
were expressed related principally to the possibility of 
cracking of the ceilings, to the poor durability of the 
embedded pipes, and to the possible complications if 
leaks occurred. Up to that date it had been the 
practice in some panel heating schemes to use pipes 
of a lead alloy. fixed to the ceiling and subsequently 
embedded in plaster. This we considered unsatis- 
factory, as the expansion of the pipes would be liable 
to separate the plaster from the concrete ceiling. We 
considered that the plaster and its connection to the 
ceiling was not strong enough to resist these forces 
adequately. - I think it may fairly be said that experi- 
ence showed that this was a correct decision as jobs 
which were done in that way were subsequently 
replaced. Steel pipes had been extensively used in 
other schemes, but we did not consider that they were 
sufficiently permanent for a building which we hoped, 
and still hope, may last some hundreds of years. It 
was eventually decided to use copper pipes embedded 
in the concrete floors in continuous coils devoid of 
joints except at the connection of the risers. At this 
point they were screwed to a valve which was accessible 
and connected to the risers by a short welded pipe. 
Special care was taken to provide a first-class key 
between the concrete ceiling and the plaster by laying 
on the shuttering, lengths of rubber sheeting with 
raised ribs } in. by } in. at } in. centres which, when 
the shuttering had been struck, could be peeled off 
and left a ribbed ceiling giving excellent adhesion 
for the plastering. This has proved entirely satisfac- 
tory and there has been no case of any trouble in 
connection with the panel heating system. Fig. 1 
shows the ceiling of the committee room in course of 
construction. The panel heating pipes and the con- 
crete reinforcement are visible; also the ribbed sheet- 
ing of rubber. 

The flow temperature was designed for 130 deg. F. 
and a drop of 15 deg., but experience has shown that 
these temperatures are practically never required, for 
reasons which will be explained later. Down draughts 
at the windows were most carefully guarded against 
by the provision of heated cills, which were sometimes 
of bronze and sometimes of other material such as 
marble, depending on the architectural treatment 
required in any particular department. In the case of 
the Soane domes over the ground floor outside the high 
building, the panel pipes had to be curved to the 
soffits of these domes and provided with air vents in 
boxes accessible from above. To prevent the heat 
escaping upwards through the concrete domes, 2 in. of 
cork was used as a covering ; this, in turn, was covered 
with asphalt. It was noticeable in hot weather that 
the asphalt over the cork attained a much higher tem- 
perature than where the asphalt was applied directly 
on to the concrete, as was the case where no coils 
occurred, the reason being of course that the cork 
prevented the transfer of heat from the asphalt to the 

‘ concrete, and so allowed the heat from the sun to build 





* Presidential address, delivered before the Institu- 
tion of Heating and Ventilating Engineers in London. 
February 25, 1945. Abridged. 
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ComMITTEE Room CEILING UNDER CONSTRUCTION. 


Fie. 2. Froor Stas sHOWING VENTILATION Ducts. 


up. It was found desirable to put expanded metal 
lathing over the cork to prevent the asphalt from run- 
ning on the slopes, and on the flat roofs and mansards 
Moler bricks were used as an insulating medium in 
lieu of cork, the Moler bricks being covered with felt 
prior to the application of the asphalt. In the éase of 
one or two special domes with clerestory windows of 
exceptional height, where coils with low-temperature 
water suitable for panel heating had been provided on 
the cills to check downdraughts, these were found 
inadequate for the purpose, and electric tubular heaters 
were added to cure the trouble. This they did very 
successfully. It must be agreed that when panel heating 
and correspondingly low-temperature water is used, 
exposed coils are not very effective. With this one 
exception it can be said, I think, that the panel heating 
was in all respects a complete success, and its great 
advantages in the way of cleanliness and unobtrusive- 
ness have been much appreciated. 

The fact that over half the cubic contents of the 
Bank lies below ground level in the three floors named 
respectively, basement, vault and sub-vault, obviously 
made the mechanical ventilation of these lower portions 
a necessity, and the author’s recommendation that 
mechanical ventilation should also be applied to the 
whole of the superstructure was accepted by all con- 
cerned and carried out. The author prefers to use a 
panel-heating system where mechanical ventilation is 





employed, since in his view air movement is necessary 
for comfort, and temperature alone is by no means 
the whole consideration. Generally speaking, two air 
changes per hour were given as a minimum, but there 
were places where a much greater air change was 
necessary, depending on the occupancy and the amount 
of heat given off by the electric lighting and the 
machines of all descriptions used in a mechanised 
banking system. To distribute the air from the plant, 
two double-inlet cased fans, each driven by a 100-h.p. 
motor were used, and these delivered to an under- 
ground tunnel 8 ft. square which ran as a ring main 
right round the Bank well below the sub-vault floor 
at a depth of some 60 ft. below the ground, This tunnel 
is connected to nine vertical rising shafts generally 
6 ft. by 3 ft. in sectional area, to which horizontal 
ducts are connected in the various floors, and sometimes 
provided with booster fans so that the ventilation in a 
particular department can be increased during periods 
of specially dense occupancy. It was found that this 
gave an extremely elastic arrangement, enabling the 
quantity of air in various parts of the Bank to be varied 
at will. The aforesaid tunnel and rising shafts also 
serve to accommodate the mains for heating, hot-water 
supply and electric services. All the rising shafts were 
provided with ladders and platforms so as to be readily 
accessible from the Engineering Department without 
requiring access into the more secret or private portions 
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of the Bank. . With the object of saving fuel in winter 
time and power in summer time, provision was made 
for about 60 per cent. of recirculation. 

A separate system of vertical shafts was provided 
to collect the exhaust air; this system connected with 
a separate tunnel adjacent to the fresh-air tunnel and 
at the same'level. The extract from the three base- 
ments was taken to an exhaust tunnel constructed in 
the centre of the outside retaining wall, this tunnel 
being 8 ft. high by 3 ft. wide, with rounded corners and 
a smooth finish inside. By the use of excellent shutter- 
ing, and without any additional application, a fine 
face was produced by good concreting. The air from 
this tunnel was used for ventilating the generating 
station and boiler house, giving a continuous current 
from one end to the other. 

The air used for ventilation is generally introduced 
at a temperature of some 5 deg. to 10 deg. below that 
at which the Bank is maintained so as to produce a 
feeling of freshness, and it is found that with this pro- 
vision the panel-heating system is not called upon to 
supply the heat for which it had been calculated, with 
the result that the anticipated flow temperature of 
130 deg. has never been reached in practice, though it 
would unquestionably have been required had the 
ventilation system not been in operation. The author 
has come to the conclusion that where the ventilation 
system is brought up to such a temperature the panel- 
heating system need only deal with external losses 
with little allowance for air warming. One point which 
became clear from the experience of the Bank was that 
the heat losses from concrete roof surfaces appear 
to be considerably greater than would be expected 
by the use of the figure for conductivity of concrete 
given in the “‘ I.H.V.E. Code of Practice,” where the 
conductivity of concrete is given as something lower 
than the conductivity of brickwork. Our experience 
is that it is considerably higher, and we shall continue 
to design on this assumption. 

The incoming air is brought down to the plant 
chamber situated some 40 ft. below ground at the 
Lothbury end in a vertical shaft about 40 ft. by 12 ft., 
where it is divided into two streams serving two com- 
pletely separate plants, each of which is discharged in 
the underground tunnel by the large double-inlet fans 
previously referred to. Each of these plants contains 
& self-cleaning oil filter about 10 ft. wide and 16 ft. 
high, pre-heating coils, a washing plant with atomising 
sprays, and an after-heater set of coils. The air is then 
taken through cotton-wool fabric filters, which were 
added as the result of experience in the first section. 
In spite of having passed the self-cleaning oil filter and 
the washing plant, it was found that air delivered to 
the Bank retained sufficient dirt particles to cause 
dirty inlets and outlets, a sure sign that it is not 
sufficiently clean. Experimental work was therefore 
put in hand on fabric filters as the only solution that 
appeared then to be available for dealing with the very 
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fine particles which pass the oil filter and the washer, 
A very large number of different types of fabric at 
different velocities and pressures were tested, but it 
was found that whereas the close fabrics quickly got 
clogged with dirt and refused to pass air except at an 
excessive water-gauge pressure, the open fabrics let 
the dirt through. Eventually the best solution waa 
found to be a loose cotton-wool fabric about } in. thick 
contained between two layers of thin scrim, passing 
the air through at a velocity not exceeding about 
100 ft! per minute. These have never clogged, and only 
introduce a water gauge pressure at that velocity of 
about $ in. maximum and } in. to } in. when new. They 
require replacement when full of dirt and last without 
replacement for about two months in the summer and 
two to four weeks in the winter. In periods of fog the 
period is as short as a week. They are contained in 
aluminium cells, V-shaped in plan, so as to give a very 
large surface of fabric for a given surface of filter. This 
arrangement has worked very well and is now giving 
complete satisfaction. Had the electrostatic filter 
been commercially available at the time, it is likely 
that it would have solved the problem in a satisfactory 
manner, but the Bank scheme was a little too early. 

The plant includes a complete equipment of refri- 
gerating machinery for dehumidifying and cooling the 
air in hot weather. This plant. includes reoayy Sung 
cylinder compressors of 520 h.p. each, complete with 
all the necessary evaporator ole condenser coils, etc. 
The circulating water in the condensers is carried up 
to the roof, where an evaporative cooling plant is pro- 
vided. It ‘was considered inadvisable to use ammonia 
as the refrigerant and CO, was adopted. An idea of the 
duties of the Bank installation is given by the following 
figures. The winter heating load amounts to 14 million 
B.Th.U. an hour; the ventilation load is 7} million 
B.Th.U. an hour; and the summer refrigeration load 
is 8 million B.Th.U. an hour. The volume of the 
building is about 13-3 million cub. ft., and the air 
circulated is 13 million cub. ft. an hour. 

In Section 3 of the Bank, that is, the westernmost 
half, a very satisfactory system of air distribution was 
devised which enabled a large expanse of clean, flat 
ceiling to be maintained in large departments. This 
consisted of incorporating in the floor horizontal ducts 
of circular cross-section varying in diameter from 7 in. 
to 9 in., which discharged through square grilles in the 
ceiling. The arrangement is shown under construction 
in Fig. 2. To prevent excessive loss of heat or of cooling 
effect these were insulated with 4 in. of glass silk. »There 
are two rows of outlet grilles with louvred deflectors 
directing the air towards the windows at the two sides 
where it drops and comes back to the centre of the 
room along the floor. Near the centre it rises and 
is exhausted by similar exhaust ducts in the floor 
collecting from a central row of grati This ar- 
rangement enables a floor to be cut up by partitions 
in any desired manner without cutting off the ven- 





tilation from any portion, each length of about 10 ft. 
being, as it were, self-contained from a ventilation 
point of view. A similar arrangement was adopted in 
Section 2, except that in this case the ducts were con- 
tained in a large flat duct casing running along the 
centre of the ceiling with inlet ducts at the two sides 
and the extract duct at the middle, the whole being 
covered with plaster and treated architecturally. 
While functionally similar, the arrangement adopted 
in Section 3 is unquestionably neater and less obtrusive. 
The air in the Bank is maintained at a temperature of 
about 68 deg. F. and a humidity varying between 
50 per cent. and 60 per cent. 

Owing to the high cost of electricity delivered in the 
City of London it was found necessary to consider the 
alternative of providing the Bank with its own gener- 
ating station, and this was also considered desirable, 
for reasons of security and reliability. Consequent 
upon the adoption of panel heating with its low tem- 
perature of circulating water (about 110 deg. F.) it 
was found possible to utilise this water for the cooling 
of the Diesel engines which were adopted ; this would 
not have been on had the water served radiators 
at a temperature of 180 deg. F. The economy of the 
generating station is much improved by the engines 
being arranged so that most of the heat normally 
wasted is usefully employed. Of the total heat value 
of the fuel used by the engines, 30 per cent. is con- 
verted into useful work ; equal amounts (30 per cent.) 
are passed to the cylinder jacket and the exhaust, re- 
spectively ; and other losses account for the remaining 
10 per cent. The heat delivered to the cylinder jackets 
is rendered useful in the manner already explained, 
while the exhaust gases deliver about half their heat 
to waste-heat boilers so that 15 per cent. more is 
converted usefully and contributes to heat the building. 
Thus the final distribution of heat becomes somewhat 
as follows :—Converted into electricity, 30 per cent. ; 
collected from cylinder jacket, 30 per cent.; collected 
from waste-heat boilers, 15 per cent.; lost in exhaust 
gases, friction, ete., 25 per cent. This clearly repre- 
sents an overall thermal efficiency of about 75 per cent. 
and the heat recovered makes a large reduction in the 
fuel required to be burnt in boilers for keeping the 
temperature in the Bank up to the desired figure. In 
the summer, the waste heat is made use of for pre- 
heating the water that goes to the domestic hot-water 
supply, but only a part of it can be thus used and 
consequently the overall efficiency is lower. Indeed, 
during the summer months some of the waste heat has 
to be dissipated in a cooling plant situated on the 
roof. Fortunately, the amount of electricity required 
in the summer is much reduced, so that the loss is not 
as much as might have been expected. 

To bring the circulating water up to temperature 
it passes from the waste-heat boilers into three Econo- 
mic boilers 14 ft. x 8 ft. in size, and having double 
return tubes. With the panel-heating system as 
installed, the circulating temperature seldom exceeds 
110 deg. F. and it is frequently lower. The boilers 
were designed to be oil-fired but difficulty was at first 
encountered when the oil firing was used to maintain 
such low temperatures in the boilers as serious condensa- 
tion occurred in the tubes and this caused rapid 
corrosion. To overcome the difficulty it was found 
desirable to keep the boilers at a much higher tem- 
perature and deliver water to the heating system at 
the necessary lower temperature by arranging to mix 
the return with the necessary percen’ of hot water 
from the boilers. By keeping the boilers at a tempera- 
ture of about 180 deg. F. it was found that the trouble 
disappeared. This arrangement also had the advan- 
tage that water at about 180 deg. F. could be used for 
the coils on the ventilation plant, which possibility 
obviously much reduced the area of coils necessary. 
Indeed, with a lower water temperature, the coils 
would have been inconveniently large. It also enables 
the boiler to serve the hot-water supply system, which 
is an indirect one, though a small Economic boiler, 
10 ft. x 6 ft. 6 in. in size, was arranged specially for this 
purpose. These four boilers, with the two calorifiers 
for the hot-water supply and all the main pipes were 
thoroughly lagged with magnesia and covered with 
polished aluminium sheathing, which not only reduces 
the loss by radiation, but makes for an attractive plant 
easy to keep clean. A view of the interior of the boiler 
room is given in Fig. 3 

The generating plant consists of five 8-cylinder Diesel 
sets, each of 520 kW, and four 8-cylinder Diesel sets 
rated at 300 kW, though it was found desirable not to 
work the latter at more than 220 kW. The smaller sets 
were installed primarily to run a temporary generating 
station when Sections 1 and 2 only of the Bank had been 
built, but they were retained and incorporated into the 
permanent station. The generators are for 200 volts 
and direct current was chosen owing to the great pre- 
ponderance of motors in the load, these being for lifts, 
fans, deep-well pumps, and other pumps and plant 
throughout the Bank. When the plant was first 





designed all the engines and boilers were arranged to 
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run on oil as there was very little difference in cost 
between this and other fuels, and its cleanliness and 
flexibility were + assets. When the war broke 
out it was considered nationally undesirable to use a 
‘ fuel which had to be brought by sea, and the boiler 
plant was converted to burn creosote pitch, while the 
Diesel engines were converted to the alternative fuel 
system, to use gas or oil. Under this system a minimum 
of about 10 per cent. of the normal full-load requirement 
for fuel oil is burnt to ensure ignition, and the remainder 
ean be town gas or oil, and can be altered at will without 
stopping the engines. This conversion was effected with- 
out the need for enlarging the cylinders and pistons, 
which would certainly have been necessary to get the re- 
quisite output if they had been converted into pure gas 
engines. Comparatively recently the Ministry of Fuel 
have intimated that they would prefer the Bank to 
revert to oil in preference to gas, owing to the coal 
situation, and this has been done. This has reduced 
the cost of running somewhat, as at present the cost of 
a therm is less with oil than with gas. . 

The water supply from the Artesian wells, while 
effecting a great saving in water rate, gives a supply 
of water differing considerably from that obtained 
from the Metropolitan Water Board. It has the great 
advantage of being much softer, but the disadvantage 
ini tage of sodium chloride and 


to steel pipes, and for this reason all the pipes on the 
hot-water supply were of copper, including the calori- 
fiers. The standing water level fell rapidly in the wells, 
but has recently recovered. Between 1927 and 1939 
the level fell from 190 ft. below datum to 280 ft. below, 
but it rose again to 220 ft. by 1942, and was still at this 
figure in 1944. The pumping water levels are of course 
much below these o s. Had airlift installations 
been adopted, the wells would undoubtedly have failed 
the Bank, but the use of deep-well pumps, which were 
able to pump from the lowest level, averted any such 
calamity. 


(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 

Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1945.—The 43rd edition of this familiar 
annual, though delayed in publication by a fire in the 
printers’ works, was prepared for press too soon to be 
able to take advantage of such slight relaxations as 
there have been in the security regulations governing 
the disclosure of details of British mercantile fleets ; 
but it has undergone considerable revision where this 
has been possible and has been brought up to date in 
such ts as names of directors and executive 
officials, changes of address, etc., and particulars of 
firms in neutral countries. Where shipping companies 
have obtained powers to operate air services, this fact 
is indicated ; and there are useful sections devoted to 
the classification societies and to Government depart- 
ments concerned with shipping matters. It has been 
possible, too, to include as an appendix a list of some 
120 ships, the loss of which has been officially admitted ; 
among them are a few vessels which belonged to enem. 
countries. The Directory has been compiled under the 
direction of the Editor of Shipbuilding and Shipping 
Record and is to be obtained, at the price of 20s. net, 
from The Directory Publishing Company, Limited, 33, 
Tothill-street, Westminster, S.W.1. 


The Anglo-American Year Book.—The thirty-third 
edition, that for 1945, of The Anglo-American Year 
Book has just been published by the American Chamber 
of Commerce in London, Aldwych House, Aldwych, 
London, W.C.2. As was the case with previous editions, 
it contains a list of members of the American Chamber 
of Commerce in London, a directory of American 
residents in Britain and a commercial directory. The 
latter, which is the longest section in the book, is a 
particularly useful feature to business organisations, as 
it gives the names of British firms having representatives 
in the United States and of American firms having 
representatives in Great Britain. This is followed by 
a classified list of trades and professions covering the 
firms listed in the commercial directory. Other useful 
features are the chapters on “English Law for 
Americans,” by Mr. L. F. Crane, 0.B.E., LL.B., and 
‘American Law for Britons,” by Messrs. G. F. Kennedy 
and 8. D. D. Pearl; both chapters have been revised 
and brought up to date for the present edition. The 
book also includes shorter sections giving particulars 
of the personnel of the American Embassy in London 
and the American Consular organisation in Great 
Britain, the British Embassy in Washington and the 
British Consular organisation in the United States, and 
information regarding American ‘societies and institu- 
tions in the United Kingdom. The annual report, for 
1944, of Mr. W. B. Phillips, President of the American 
Chamber of Commerce in London, is also reprinted. 
The year book is edited by Miss Phyllis Turner and the 
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566,819. Engine Air Filters, Blackburn Aircraft, 
Limited, of Brough, and J. G. Toplis, of Melton, Yorks. 
(3 Figs.) May 18, 1943.—The arrangement of the filters 
is particularly suitable for cases where the space in which 
they are to be mounted is restricted and a large surface 
area of the filter is necessary to deal with the volume of the 
combustion air. At the same time, the filters are self- 
cleaning. The air intake system is shown mounted in 
an aeroplane wing. The main intake 1 is situated at 
the leading edge of the wing and the sheltered intake 3 
is situated at a point on the under surface of the wing. 
A lateral duct 4 leads to the engine. A butterfly valve 
closes the main intake 1 but the sheltered intake 3 is 
always open. Within a chamber in the wing between 
the main and sheltered intakes are two filters 6, 7 one 
above the other, with the upper one off-set towards the 
rear. A metal sheet 8 is attached to the lower rear edge 
of the lower filter 7 and is bent sharply round to touch 
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the upper rear edge before being anchored to the lower 
forward edge of the upper filter 6. The sides of the two 
filters 6, 7 are secured to the side walls of the chamber 
and the side, front and rear walls of the fairing 9, which 
is attached to it and terminates at the sheltered air 
intake, are removable as a unit. When the main air 
intake 1 is closed by the shutter 5, the air enters the 
sheltered intake 3 and is divided by the bent edge of the 
plate 8 and distributed over the two filters 6, 7. It 


Y | passes through the filters and then enters the lateral 


duct 4. With the main air intake open, air flows straight 
into the lateral duct 4, while excess air passes through 
the filters 6, 7 in reverse direction and escapes through 
the sheltered intake 3, so cleaning the filters. The sharp 
bend of the sheet 8 at the back of the filter 7 assists in 
dividing the incoming air over the two filters and 
minimises the creation of eddies. Where space allows, 
three or more filters are arranged in staggered formation 
with plates interconnecting the filters. (Accepted Jan- 
uary 16, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


566,482. Injection Nozzle for Diesel Engines. Aero 
Engines, Limited, of Bristol, and G. F. Halliday, of Bristol. 
(3 Figs.) September 13, 1943.—The injection nozzles of 
a high-speed Diesel engine are required to operate at a 
relatively high frequency and hitherto the springs of 
helical form which have been used have ofteh been 
unsatisfactory owing to the fact that their natural 
resonance frequency tends to make them bounce and 
operate erratically. The invention overcomes this draw- 
back by the use of a torsion spring. The injection nozzle 
is of the form commonly used for solid-injection Diesel 
engines. The input pipe is attached by a union 11 
to the body 12 within which a needle 14 works. A 
nozzle 15 is attached to the body 12 by an internally 
shouldered nut 16 and has at its lower end a conical 
seating closed normally by a conical end of the needle 14. 
The latter is pressed downwards so that the conical end 
ot the needle closes the nozzle. For some distance from 
its lower end the needle member 14 is reduced in dia- 
meter to form an annular chamber 19 terminated at 
its upper end by a shoulder 20. The body 12 has a 
passage 21 leading from the union 11 to this annular 
chamber 19, and when fuel under pressure is admitted 





price is 15s. net. 





to the chamber it acts upon the shoulder 20, thus lifting 


the needle member 14 and allowing the fuel to flow past 
the seating 17 and through one or more minute nozzje 
apertures formed in the lower wall of the nozzle 15, the 
fuel thus being sprayed into the engine cylinder. At 
the top of the body is a cavity 23 which is provided with 
a drain connection to enable any fuel which leaks past 
the needle to flow back to the fuel reservoir. A torsion 
bar 25 is housed within the cavity 23 and is of circular 
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cross-section terminating in a squared end 36 engaging 
an adjustable anchorage arm. The opposite end of the 
torsion bar is enlarged and is locked in the boss of a rigid 
cranked arm 33. The free end of this arm engages the 
bead of the needle 14. When the parts are assembled, 
the end of the torsion bar 25 is twisted, before the adjust- 
ing arm is attached, thus pre-loading the needle 14 on 
its conical seating. The final adjustment is made by 
the anchorage arm. It has been found tbat by using a 
spring of the torsion-bar type, the natural frequency of 
which is very high, there is no tendency for érratic opera- 
tion, even when used in two-stroke engines of the highest 
speed rating. (Accepted January 1, 1945.) 
PUMPS. 

eering Company, Limited, of Reading, and A. V. Price, 
of Reading. (2 Figs.) July 1, 1943.—The invention 
is a cen.rifugal pump to be used in situations where 
water is drawn from a relatively shallow sump. The 


| object is to provide a simplified form of self-priming 


centrifugal pump which obviates the need for a foot 
valve in addition to a non-return valve adjacent to the 
pump and also the risk of the repriming water being lost 
should the non-return valve fail to seat. The centrifugal 
Pump has a horizontal shaft carrying the impeller A! 
mounted to rotate in a casing provided with an under- 
shot delivery branch B* leading from the underside of the 
impeller casing. The suction pipe is connected to the 
Pump casing by an intermediate casting comprising an 
air-separation chamber D, a priming-water chamber E 
and a branch F,. The inner end of the pipe F is con- 
trolled by a valve G carried by a lever which is keyed 
to the shaft H! of a rotary valve H. The valve H con- 





trols ports leading from the reservoir D to the priming- 
water chamber E and the two valves are arranged 80 
that when the main valve G is closed the auxiliary valve H 
is open. When the pump is to be started, the pump 
spaces and the chambers D and E are filled with water. 
Water from the reservoir D is drawn into the chamber E 
and thence through the eye of the impeller into the dis- 
charge branch B! and returned to the chamber D. 
Owing to the restriction caused by the valve H a partial 
vacuum is produced in the chamber E so that air from 
the suction pipe is entrained through the main valve G 
by the water which is supplied from the chamber D. 
The mixture of water and air then passes through the 
eye of the impeller into the chamber D where tho air is 
separated from the water and passes up into the delivery 
Pipe J. This operation continues until all the air has 
been drawn from the suction pipe, whereupon the incom- 
ing water raises the valve G and simultaneously closes 
the auxiliary valve H so that no further circuletion of 
water can take place through the chamber D. (Accepted 





January 5, 1945.) 
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RECONSTRUCTED LOCO- 
MOTIVES ON THE CENTRAL 
URUGUAY RAILWAY. 


Various instances of the war-time reconstruction 
of locomotives for different duties and for other 
reasons, in England and elsewhere, have been 
described in our columns from time to time; and 
this procedure has been advisable also in various 
cases overseas, where the need to conserve or aug- 
ment motive power, in a period when new loco- 
motives could not be obtained, has been even more 
stringent. A case of this kind is exemplified in 
some reconstructions carried out within the past 
year or two upon the Central Uruguay Railway, 
particulars of which have been sent to us by Mr. P. C. 
Dewhurst, M.Inst.C.E., M.I.Mech.E., chief mech- 
anical engineer, who was responsible for the recon- 
structions. The conservation of the maximum 
possible motive power on that railway during the 
war years, already of prime importance because of 





etc.—and passing on their previous boilers to 
engines of smaller designed power which, in their 
turn, also became more effective tractive units. 
The principal dimensions—additional to those on 
Figs. 4 and 5—and various ratios, etc., of the 
engines before and after reconstruction are given 
in the table on this page. 

The fuel and water capacity needed for the ser- 
vices mentioned required a 2-8-2 tank locomotive, 
which also conveniently allowed for the use of the 
much larger, and longer, boilers. The extension 
framing forms an interesting feature of the recon- 
structions, being formed from portions of the main 
frames from some other types of locomotives, con- 
verted a few years previously. The extension of 
the framing is shown in Figs. 7 to 10, on’ page 23, 
which is self explanatory; it_should be noted, 
however, that Figs. 8, 9, and 10, have been repro- 
duced to twice the scale of Fig. 7. As will be seen, a 
certain amount of ingenuity was required because of 
the narrowness of the space between frames and the 
need to carry the boiler at a somewhat high level 





trailing pony trucks, it may also be mentioned, are 
derived from the leading pony-trucks of another 
series of locomotives which had been scrapped. 

The incorporation of superheated-steam boilers 
into the design without radical changes to the valves 
—which are of balanced “D” pattern—has been 
effected by the simple process of shoxfening the 
superheater units, thus reducing the superheat to 
the desired point ; a simple method available in all 
cases where boilers of a given pattern may be com- 
mon to superheated mainline engines and to short 
trip and shunting engines not adapted for any—or 
for only a reduced—superheat. : 

In the engine shown, the somewhat unusual plac- 
ing of the fuel-oil tanks, one on each side in the 
upper part of the side-tanks and having the filler 
above the boiler, will be noted; this, although 
offering certain advantages in that the heat from 
the boiler helps to liquefy the oil which consequently 
feeds partly by gravity to the burners, is mainly 
necessitated by the ent of some of the 
fuelling stations, which did not permit of placing 
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the inevitable scrapping of a number of old and 
uneconomical locomotives, was made increasingly 
urgent by difficulties arising in the supply of fuel 
which reduced the individual effectiveness of loco- 
motives ; thus it became essential to devise recon- 
structions even more drastic than would have been 
undertaken in normal times. 

In the case now under notice, some 2-8-0 tender 
locomotives, the boilers of which were no longer 
roadworthy, were scheduled to be converted to 
2-8-2 tank engines by the utilisation of serviceable 
material which was available from the scrapping 
and reconstructions of other engines. Fig. 1 shows 
one of the engines as originally built in 1884, while 
Figs. 2 and 3, on page 22, show the engines as they 
were running immediately before their reconstruc- 
tion, by which time they had been fitted with ex- 
tended smokeboxes and double-bogie tenders of a 
much larger capacity and, finally, had been equipped 
to burn oil. 

The engines in their 2-8-0 form had been originally 
designed for heavy main-line freight trains, but 
they were always somewhat under-boilered—and, 
in particular, had driving wheels of too small a 
diameter—to maintain the speeds subsequently 
required ; hence for a number of years they had 
been principally employed in fairly heavy short-trip 
turns and upon long-distance ballast-train workings. 
As reconstructed, the duty required of them is to 
handle heavy trains on short trips and to move 
rakes of 42 loaded double-bogie cattle wagons, 
amounting to 900 tons behind the locomotive, 
upon branches with gradients of 1 in 60 and over a 
ar gradient, of similar severity, 2} miles 
ong. 

The locomotives as reconstructed are shown in 
the diagrams Figs. 4 ahd 5 and in the photograph 
reproduced in Fig. 6, on page 23. It will be evident 
that a much larger and more powerful locomotive 
has resulted. The boilers utilised are those drafted 
down from larger and more recent types, this form- 
ing part of a policy of ‘modernising the more power- 
ful classes of locomotives by reboilering with larger 
boilers—in most cases, with up-to-date valve-gear, 








Conversion of 2-8-0 Tender Engines to 2-8-2 Tank Engines. 
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a Gémmetaaiein As Modified. 

















Conditions— 
Gauge ae “49 sl 4 ft. 8} in. 
Curves, minimum radius | Mainline 13} chains, sidings 8 chains. 
Ruling gradient .. me lin 60 
Rails, weight per yard .. 65 Ib. 
Principal Dimensions— 
Cylinders,two .. .-| 18 in. by 24in. | 18} in. by 24 in. 
Diameter of pony wheels, 
leading and trailing ..| 2 ft. 9in. 2 ft. 9 in. 
Diameter of driving and 
coupled wheels. . .-| 3 ft. 10 in. 3 ft. 10 in. 
Firebox shell, width .| 4 ft. 04 in. 4 ft. lin 
Grate, length ye .-| 5 ft. 11% in. 7 ft. 1#% in 
Grate, width te ..| 3 ft. 5€in. 3 ft. 6 in. 
Flues, number and out- 
side diameter .. i oa 21—5 in. 
Tubes, number and out- 
side diameter .. .-| 171—1% in. 134—1j in. 
Superheater tubes, num- 
ber and outside dia- 
meter .. od es — 84—1# in. 
Heating Surfaces— 
Tubes and flues .. .| 1,072 sq. ft. 1,193 sq. ft. 
Firebox .. ve ..| 100 sq. ft. 127 sq. ft. 
Total evaporative 1,172 sq. ft. 1,320 sq. ft. 
Superheater surface de _- 210 sq. ft. 
Equivalent H.S. = total 
evaporative H.S. +1-33 
(superheater surface) . . —- 1,600 sq. ft. 
Grate area - ..| 20 sq. ft A agg 
Boiler pressure per sq.in. | 140 Ib. 160 Ib. 
Tractive Force— 
At 82} per cent. boiler 
pressure we .-| 19,524 Ib. 23,570 Ib. 
Ratios— 
Adhesion weight 
Tractive force 4-39 4:97 
(at 82} per cent. B.P.) 
Rated tractive force 
(at 82} per cent. B.P.) 16-8 14:7 
Equivalent heating surface 
Total evaporative surface 
Ganke, 58-6 52-8 
Total evaporative surface are 6-28 
Superheating surface 











in relation to the general run of the original framing. 
It will be noted, also, that, in addition to a relatively 
sparse distribution of rivets, electric welding entered 
largely into the splicing-on of the extension. The 








2-8-0 TenpEerR Enorveg, as Burtt im 1884. 


the fuel oil tanks in the bunker. In future con- 
versions, by which time it is expected, that these 
features of certain fuelling stations will have been 
changed, the more usual bunker position at the 
rear of the engine will be adopted. 

The current standard C.U.R. details are incor- 
porated ; for example, top-feed injector delivery, 
electric headlights and cab-lights, and the applica- 
tion of snifting valves to the superheated side of 
the header, in combination with a special circulating 
valve. Cylinder lubrication is provided by a hydro- 
static lubricator, but the driving and coupled axle- 
boxes are supplied by a mechanical lubricator on 
the left side, the operating gear for which may be 
seen in Fig. 6. 

During the reconstruction of this class, an almogt 
complete cessation of fuel-oil supplies occurred and 
it became necessary to rely mainly on wood-fuel ; 
for this reason, some of the reconstructions were 
carried out in a special form, so as to enable the 
locomotives to function as wood-burners. In this 
modified form, all the features of the designed 
reconstruction as tank engines were retained with 
the exception of the side tanks, so that, when 
normal fuel-supply conditions return, the engines 
can be completed as originally intended. Figs. 11 and 
12, on page 30, shows the egnines as wood-burners. 

Their dimensions differ from the tank engine con- 
versions only in the fuel and water capacities, which 
are 665 cub. ft. (including 125 cub. ft. carried in and 
on the bunker) and 2,600 gallons, respectively ; the 
consequent altered axle-weights appear in Fig. 12, 
while the cylinders are 18} in. in diameter instead 
of 18} in. Besides differences in the ashpans and, 
of course, the provision of spark-arresting chimneys 
in combination with an appropriately low blast-pipe 
orifice and low petticoat, tenders are attached 
for the purpose of carrying the necessary wood and 
water. These tenders are fitted at the rear with a 
wire-mesh apron which may be extended to a 
match-wagon carrying additional supplies of wood ; 
by this means, wood-passing can be carried out 
when running if necessary, thus enabling upwards of 
150 miles to be run without delays for refuelling. 
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2-8-0 LocomoTIve BrerorE PRESENT RECONSTRUCTION. 
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To enable these tenders to be added without 
interfering unduly with the design of the rear end 
of the reconstructed engines, the cab and bunker 
are retained in exactly the same form as for the oil- 
burning tank engines, except that a central passage- 
way from the footplate to the tender is left through 
the bunker. The remainder of the space and above 
the bunker provides extra storage for wood, which 
is stacked conveniently within the interior structural 
members of what will later become the fuel-oil tank. 
This passageway and the general appearance of the 
rear end of these wood-burning engines, is shown 
in Fig. 13, on page 30, while Fig. 14, on the same 
page, shows the normal bunker-end of the tank 
engine, thus illustrating the relatively few changes 
by which the adaptation has been accomplished. 

It will be apparent that the absence of side-tanks 
has altered the adhesion factor somewhat; this 
factor, taken at 824 per cent. of the boiler pressure— 
the customary 85 per cent. of modern engines being 
considered too high when the relatively low super- 
heat and the old style valves, etc., are taken into 
account—is 3-83 upon these wood-burners. This 
figure is somewhat low, but is not subject to 
fluctuation as in tank engines and, in practice, these 
engines show no tendency to slip; a result which 
may be assisted by their long connecting rods. 

Unusual as is the appearance of these wood- 
burner reconstructions, they have proved favourites 
with the operating staff, as, with the regular fireman 
in the bunker area and the wood-passer operating on 
the tender, a very convenient flow-line results for 
the fuel. It may be of interest to mention that, for 
heavy main-line work, a South American hardwood 
—generally that named quebracho—is used; but 
with the very adequate boiler and especially the fairly 
deep firebox—protruding well into the cab, as will 
be seen from Fig. 12, though it appears short in the 
photographic illustration Fig. 1 1—a cheap local wood- 
fuel, eucalyptus, can be used on ballast trains, etc. 
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LITERATURE. 


Boiler User’s Guide. By C. P. JENKYNS. Hutchinson’s 
Scientific and Technical Publications, 47, Prince’s-gate, 
London, 8S.W.7. [Price 15s. net.] 

Tuts book is based on a series of articles in The Gas 

Times which were well worthy of being collected 

in the present more convenient form. It is replete 

with advice of a thoroughly practical nature, 
addressed particularly to those responsible for the 
management and operation of ordinary small 
industrial boiler plants. The book is inspired by an 
ardent desire to bring about a higher level of 
efficiency in the factory boiler house, and the recom- 
mendations carry conviction by reason of ‘the ob- 
viously wide experience of the author, who is not 
afraid to use the personal pronoun when he wishes 
to emphasise some point on which he feels strongly. 

It differs from most works of the kind by omitting 

the oft-told tale of combustion calculations ; 

formule are very scarce, illustrations are plentiful, 
and there is not a page that could not be read 
with interest and profit by an intelligent fireman. 

The emphasis on instruments, particularly of 

the recording kind, is perhaps pushed to extremes 

for a small plant ; for example, to recommend a 

graphic steam meter plus a graphic recorder 

showing both CO, and CO on every individual 
boiler seems a little excessive, to say nothing 
of the multitudes of draught gauges, thermo- 
meters, etc., but the fault is on the safe side. 
Here and there, thermodynamic statements are to 
be found which are more than questionable; for 
example, that no mechanical work can be obtained 
from steam at 212 deg. F., and that wet steam will 
automatically become all water in time by a self- 
condensing process on the original water particles. 

It also seems a remarkable procedure to use, as in 

one example, hot condensate to warm cold feed- 
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water in a heat exchanger, when thereis no reason 
why it should not be returned directly into the 
boiler. The book, however, is not a treatise on 
thermodynamics, and any weakness it may occa- 
sionally show in such matters is more than com- 
pensated for by the value of the practical advice 
and information given on details of. boiler-house 
practice. In this respect, it is far ahead of the 
average book purporting to cover-similar ground, 
and might be placed with advantage in the hands of 
any fireman and boiler-house mechanic. It leaves 
the impression that the author felt impelled to write it 
by his personal experience of the deplorable wasteful- 
ness, ignoranceand faulty design prevailing in somany 
industrial boiler houses, and a keen desire to do some- 
thing to put things right. An appendix gives “Ten 
Commandments ”’ for the boiler attendant, nine of 
them emphasised by an estimate of the extra weight 
of coal he will have to shovel if they are disobeyed. 
There is a further chapter on the way to obtain the 
best results with opencast coal. The publishers 
may be congratulated on using the abbreviation 
B.T.U. throughout the book, instead of the unpro- 
nounceable and unnecessary B,.Th.U. 


The Modern Gas Turbine. By R. Tom SAWYER, B. of H.E. 
Prentice-Hall, Incorporated, 70, Fifth-avenue, New 
York, N.Y., U.S.A. [Price 4 dols.] 

Tue author of a book on the gas turbine finds him- 

self at present in a peculiarly difficult position. On 

the one hand, the subject is of almost universal 
interest to those concerned with the design of prime 
movers for all types of application, while, on the 
other, the intensive work carried out during the 
war, which has led to the known practical success of 
gas turbines for aircraft, has been controlled by 
security conditions, and data concerning the 
materials employed, the details of the various 
designs and the performance are not yet available 
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2-8-0 TENDER ENGINE REBUILT as 2-8-2 Tank ENGINE. 

















for publication. Mr. Sawyer, who is the chairman 
of the Co-ordinating Committee on Gas Turbines of 
the American Society of Mechanical Engineers, in a 
laudable attempt to satisfy the existing demand for 
knowledge of his subject, has thus been severely 
handicapped by the limited amount of new informa- 
tion at his disposal. In spite of this limitation, 
however, he has written a book which will prove of 
value to a wide circle of readers. 

As the author implicitly suggests in his list of 
acknowledgments, the work is largely a compilation 
from American sources, but one of the best sections, 
Chapter V, dealing with gas-turbine calculations and 
efficiencies, was separately contributed by Mr. 
Ronald B. Smith, of the Elliott Company; and 
Chapter X, in which the gas turbine as an aircraft 
prime mover is treated was, except for the theoretical 
calculations, taken by permission from Mr. G. 
Geoffrey Smith’s well-known book, Gas Turbines and 





Jet Propulsion for Aircraft. In the other principal 


chapters the subjects treated are: early inventions 
and history, the gas turbine using Diesel-engine 
exhaust gases, the gas turbine in industry, in marine 
service, and in the locomotive, and the exhaust-gas 
turbo-supercharger on aircraft engines. For a book 
of this size, therefore, the subject matter is wide and 
is dealt with comprehensively rather than in detail. 
In these circumstances, it is not surprising that the 
work will not satisfy those who look for guidance 
either on the fundamental principles of the thermo- 
dynamics involved or on the bases upon which 
successful design of compressors, inter-coolers, com- 
bustion chambers and turbines should be made. 
As regards the former, certain curves of component 
and overall characteristics are given, but the reader 
would be well advised to consult the original papers 
from which these are taken if he wishes to do more 
than apply the conclusions; for the latter, ample 
illustrations are given, but without much in the 
way of fundamental discussion. 
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Within these limitations, the author and his 
publishers have done well. The book is liberally 
illustrated and is provided with a goodindex. In an 
appendix, a full list of references up to March, 1944, 
is supplied, but, it must be said, with an emphasis 
on American sources and with certain omissions of 
British and Continental papers. The text and the 
illustrations are clear, while the author has a direct 
and pleasant style of writing. The book is certain 
to meet a present demand and it is to be hoped that, 
when security conditions permit, the release of 
information derived from the war experiences from 
both Allied and enemy sources will enable the author 
to bring his book really up to date. 





Socrety OF BRITISH AIRCRAFT CONSTRUCTORS.—The 
representative body of the British aircraft industry, the 
Society of British Aircraft Constructors, is next year 
celebrating the 30th: anniversary of ite foundation in 
March, 1916. : 
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TRAINING ENGINEERING 
EMPLOYEES. 


By Lievr.-Con. C. G. Cuanrritzt, R.E.M.E. 


THE necessity for the peace-time development of 
personnel in the engineering industry is in danger 
of being overlooked. The vast problems of the 
reconversion of industry from war to peace produc- 
tion are all rightly clamouring for immediate atten- 
tion ; but, immense as may be the economic ques- 
tions, the search for and the establishment of new 
and more numerous markets, the re-equipment of 
factories, the availability of raw materials and the 
rehabilitation of men and women released from 
the Services and munitions production are all 
immediate problems which it is hoped, short of 
another war, will never recur. While they are being 
overcome, the normal recruitment, education, train- 
ing and advancement—in a word, the development 
—of industrial personnel must continue. 

The object of development from a national point 
of view is to ensure that every individual through- 
out the industry, irrespective of his grade or of the 
sphere in which he works, is thoroughly competent 
to do his job, and that, in addition, he should be a 
potential candidate for advancement into a higher 
grade. This country, where manpower may well 
be at a premium, cannot afford any wastage of 
potential ability, and this can only be avoided by 
an adequate scheme for development. Secondly, 
development on sound principles increases almost 
immeasurably an individual’s earning capacity, 
both for himself and for the firm for whom he works ; 
its cumulative effect, therefore, is of the greatest 
possible benefit to the whole industry. Now is the 
opportunity for replanning future development by 
combining the several processes involved into a 
unified scheme. 

It may be well to define at this stage, for purposes 
of clarity, certain common terms which are given a 
special meaning in this article. By “development ” 
is meant the comprehensive plan for the guided 
progress of an individual from recruitment to func- 
tional competence ; this comprises his recruitment, 
selection, technical education and functional train- 
ing. Recruitment is the initial supply of personnel 
to the industry, and is distinct from the “ selection ” 
of the individual for the branch or branches of the 
industry in which he will most successfully follow 
his career. Selection should take imto account 

psychological tests of intelligence, aptitude and co- 
ordination, together with consideration of factors 
such as physique, character, temperament, qualities 
of leadership and family background. The last- 
mentioned is a factor which has a life-long influence, 
and so cannot be disregarded. Selection should 
continue at’ many stages of a man’s career, its 
accuracy increasing as it is confirmed by events or 
adjusted in the light of them. ‘‘ Technical educa- 
tion’ denotes instruction in the scientific and 
practical principles of engineering and craftsman- 
ship. Technical education, in this sense, distinctly 
has its practical as well as its theoretical aspects, 
and is as much concerned with teaching a crafts- 
man the uses of hand and machine tools as with 
enabling the prospective professional engineer to 
graduate. “‘ Functional training’ means instruc- 
tion in the application of principles to a specific 
job. This also applies to all personnel and is theo- 
retical as well as practical. Functional training is 
as necessary to teach a potential manager his 
particular duties in a particular firm as it is to teach 
a craftsman how to set about a specific operation. 

No plan can be complete if it disregards the lessons 
of the past. Space does not permit a complete 
analysis of pre-war and war-time training, but their 
trends and tendencies can be shown. Before the 
war, most boys on leaving school received virtually 
no guidance in planning their vocational training, 
beyond parental advice and their own inclinations, 
if any. (This statement would be grossly unfair 
to the schools which took great pains to advise 
their pupils, and to the research into vocational 
selection, were it not made clear that their admirable 
efforts, while numerically negligible from a national 
point of view, nevertheless were paving the way to a 
great future. Certain schools, in fact, had gone so 
far as to appoint Career Masters.) 





As a result, youths found themselves in one of the 
three broad categories of the unskilled or semi- 
skilled operative, the skilled craftsman or tradesman, 
and the professional engineer. The lad in the first 
category started as a boy worker in an unskilled or 
semi-skilled job, usually of the “‘ dead-end ”’ variety. 
The second began as an apprentice (possibly inden- 
tured). The professional engineer was obtained 
through any one of the following channels: (1) an 
engineer-pupil in a works, intending to qualify by 
concurrent studies under educational authorities ; 
(ii) an engineering undergraduate who, after qualify- 
ing, would undergo a short works course of one or 
two years; or (iii) an engineer-pupil undergoing 
“sandwich” training, alternating between the 
works and a university or technical college. Selec- 
tion and planning would have ensured that youths 
were trained for specific opportunities, whereas lack 
of planning left much of their future to be decided 
by the opportunities which happened to be available 
at the end of training. 

Within the mechanical and electrical engineering 
industries, the available facilities for technical educa- 
tion catered for men with different standards of 
intelligence, but not for men with diverse tempera- 
ments and characteristics. Thus the essential 
differences between qualifications such as the 
Ordinary National Certificate, the Higher National 
Certificate, the graduateship of an engineering insti- 
tution and a university degree in engineering are that 
they become progressively more advanced in the 
scientific principles upon which engineering design 
is based. 

This caters mainly for the future members of two 
particular branches of engineering, namely, research 
and design. The majority, who were to become 
production and works managers, works engineers, 
factory superintendents, sales engineers, personnel 
officers, directors of engineering firms, etc., found 
that much that they had learnt was never required 
and that they could have been taught during their 
technical education much that they had subse- 
quently to learn by experience, by correspondence 
courses, or by courses in commercial colleges. Until 
he had ified, the graduate had little idea what 
sort of engineer he would become ; and was then 
dismayed to learn that, when seeking an appoint- 
ment, he was not asked what he knew, but what he 
could do. As he had done little except study, it 
was difficult for him to prove his immediate worth. 
Pre-war technical education for engineers was excel- 
lent, therefore, as far as it went, but it only satisfied 
a minority. 

The practical part of technical education varied in 
quality with the interest taken by the firm in which 
it was carried out and, in almost all cases, there was 
considerable room for improvement. Apprentices 
spent periods at different types of work which 
became progressively more difficult, and in this way 
learned by experience. They also assimilated a 
degree of engineering “ atmosphere,’ and, when 
they were not doing any of these things, they spent 
a truly amazing proportion of their early time 
making tea and running errands. The engineer- 
pupil assimilated more “ atmosphere,” but did less 
practical work and made less tea. This was because 
he only spent between two and three years in the 
works, and had to cover a much greater number of 
departments than the apprentice. The individual 
was his own instructor to a large extent, and the 
planning of his training seldom went beyond moving 
him from shop to shop at predetermined intervals. 

Functiorial training, as we now understand it, was 
virtually non-existent. New operatives were allowed 
to “ pick-up ” their new jobs by explanation from 
the foreman and got their. productive speed by 
practice ; a most costly method in the case of the 
more complex job. Although their wages were 
automatically adjusted to their output in the case of 
piece-work, until peak efficiency was reached the 
man so “ trained ” was adding to overhead costs by 
limiting the designed ouput of the plant. Charge 
hands were selected from good tradesmen, but were 
rarely given instruction in their new duties. Fore- 
men were selected from charge hands, and so on. 

War-time training in the Armed Forces has pro- 
duced a distinct swing of the pendulum from 
technical education to functional training. Tech- 
nical education alone, though thorough, is a lengthy 





process and incomplete. In the emergency, it was 
essential that a man should be trained quickly to 
be able to do his job. Ability was essential ; know- 
ledge, merely desirable. By a combination of 
psychological selection, which segregates for training 
ability in accordance with intelligence and aptitude, 
and by the development of those qualities on 
scientifically planned methods of instruction, a man 
with no previous technical knowledge or experience 
was functionally trained in the space of a few months 
to execute a complex technical job. The obvious 
drawback to this method is that the individual who 
can “do” technically may yet be distinctly limited 
in his ability to think technically. It is not to be 
inferred from the above argument that men tech- 
nically trained in the Services are unable to think 
technically. That is not so. The intention is to 
show the weakness of functional training where it 
is completely unsupported by technical education. 

Psychological selection was used in the United 
States Army as early as 1917. In the °20’s, further 
researches were commenced in the United Kingdom 
as a result of which the education authorities of a 
very few cities adopted this form of selection. The 
object of selection was to advise children at the 
ages of 11+ and 13+ as to the form their later 
education should take, and also to advise them 
with regard to their careers. Immediately before 
the war, a few—very few—industrial undertakings 
were employing personnel selection officers, and, by 
the time hostilities broke out, psychological selection 
was showing a slow but steady growth as its value 
became more widely appreciated. Its greatest use 
came when, after the outbreak of war, the Services 
adopted it generally as a basis for the segregation 
of recruits into types trainable for employment in 
accordance with their intelligence, aptitudes, etc. 
Never before in the United Kingdom have so many 
men and women passed through the selection sieve. 

Taken in conjunction with the other factors 
embraced in the term personnel “selection,” as 
defined above, and forming thus a recommendation 
advising the lines of development for each indi- 
vidual, undoubtedly it can look to a great and 
useful future. How much disappointment could 
be avoided if only adolescents could be advised at 
@ sufficiently early age about the occupation for 
which they showed an aptitude! It would still be 
up to the individual to choose his or her course in 
life, but in the knowledge that the choice will be 
made from a number of occupations, in any of which 
he stands a fair chance of success, the youth would 
approach his future with confidence instead of in 
an atmosphere of uncertainty and doubt. 

Before planning any development, it is necessary 
to know the answer to three simple questions : 
“* What is the aim or objective ?”; ‘“‘ What is the 
foundation on which to develop?” ; and ‘‘ What 
development is required to raise from the founda- 
tions a result which will satisfy the objective ? ” 

The aim or objective is simple to decide in this 
case. Surely it is the completely “developed ” 
employee for one of the hundreds of jobs available 
in the industry ? The job may be at the beginning, 
the middle or the end of his career, but nevertheless 
he must be developed up to that standard. If it is 
a dead-end job, there is no future development 
along the same lines. If not, then it will be merely 
a stage in a logical progression towards the fulfil- 
ment of a complete career. 

The answer to the second question is given by 
personnel selection, which tells whether the indi- 
vidual is potentially suitable for development to 
the .given objective, and whether his inherent 
characteristics, plus technical education and func- 
tional training, will fully meet the requirements. 
The third answer indicates what education and 
training is necessary to bring a man with the correct 
innate characteristics up to the required standard. 

Thus, personnel selection will indicate the branch 
of engineering in which the individual is potentially 
best suited to develop. Technical education will 
teach him the principles governing his chosen 
branch. Functional training will teach him how to 
apply those principles to enable him to execute a 
specific job. 

A complete analysis of the requirements of 
technical knowledge, leadership, character, tempera- 
ment, general intelligence, aptitude, physique, etc., 








JULY 13, 1945. 


ENGINEERING. 





25 








will need to be made in respect of every type of 
occupation in the engineering industry. There is a 
marked difference between, for instance, the charac- 
teristics required for an engineer employed on 
technical research and a works manager, and 
between a precision fitter and a millwright. Assisted 
by the advice of his selectors, a boy can choose his 
occupation or career in life and his training can 
then be planned. After initial selection, there will 
be times throughout the individual’s career when 
the selection procedure should be gone through 
again, previous selection findings checked and 
amended, and future plans laid. 

Whatever the future recommended for the youth, 
the greatest possible care must be taken to convince 
him of its attractions and its “ worthwhileness.” 
Unless he can embark on his training with enthu- 
siasm, he will be doomed to be only a mediocre 
fixture in his calling, and this can only be avoided 
by convincing him at the start that the career he 
has chosen is one to be proud of and that the job 
is worth doing well. This factor is of paramount 
importance to any training that may be undertaken. 

Technical education should permit specialisation 
for both artisan and professional in the last year or 
two years of the curriculum, in the principles of that 
branch of engineering in which the individual has 
planned his future. Up to the point where speciali- 
sation commences, all types, according to their 
standard, should receive instruction in the basic 
principles underlying all engineering activities. In 
this manner, all would receive a common basic 
technical training, but only those requiring it would 
continue to an advanced standard, the others 
specialising in such subjects or combinations of 
subjects as economics, personnel management and 
supervision, production control, costing, salesman- 
ship and marketing goods, etc. 

Practical instruction illustrating the principles of 
engineering practice should also come under the 
heading of technical education, and, as 
below, there should be a strong link between the 
various authorities in order to ensure that this part 
of the development conforms to the preconceived 
plan. Functional training should be undertaken 
during this period of initial training, that is, while 
the trainee is ifying as a tradesman or an 
engineer. Its purpose should be to train him 
functionally in a junior capacity of his branch of 
engineering so that, as soon as he is educatio ‘ly 
qualified, he is also functionally qualified to do che 
first job of his career. He should not be expected 
to learn this job by experience, but should be in a 
position to step straight into it and to acquit 
himself well. 

It will be appreciated that, the less skill or 
responsibility required of the individual, the earlier 
the age at which he should commence functional 
training, because he requires proportionately less 
technical education. Functional training should 
be given by means of short and essentially practical 
courses at every change of employment, and before 
upgrading or advancement. In this way, a man is 
made fit for his job before he tackles it, and a mini- 
mum loss of efficiency is incurred. Varying natur- 
ally with individuals, there is no limit to the age at 
which men should undergo functional training, which 
should be governed solely by the age at which he 
reaches the zenith of his advancement. 

Let us now consider where the responsibility for 
various stages of development lies. Initial selection 
should be the responsibility of a national body or of 
the State. Subsequent selection should be in the 
hands of the industry. Firms large enough to afford 
them can employ, with profit to themselves, a 
personnel selection officer. Smaller undertakings 
could pool their resources, and several could sub- 
scribe to employ such an officer jointly. Technical 
education should remain vested in the existing 
authorities, but there should be an increasing inter- 
change of ideas between education establishments, 
engineering institutions and employers in each 
locality in order that the industry’s requirements 
can be met fully. Furthermore, the practical part 
of technical education, which is carried out in a 
firm’s works or in a Ministry of Labour Vocational 
Training Centre, should be strictly in accordance 
with a syllabus mutually agreed between them and 
the educational authorities concerned. 


Functional training is essentially the responsi- 
bility of the engineering industry as represented by 
its employers. They alone know the ability and 
qualities required by a specific job and the short- 
comings of the individual whom they have selected 
to do it. It is for them either to give the 
functional training or to arrange for this to be done 
by industrial functional-training experts. It is in 
functional training that the greatest development is 
necessary, since it is virtually non-existent in engin- 
eering to-day. The old methods of training by 
imitation and experience are costly, unproductive 
and inefficient. Efficient functional training should 
bring a new lease of life to the industry as a whole 
and do much to ensure that the available manpower 
is employed to capacity. 

The planning, organisation, execution and super- 
vision of instruction is a job for a specialist who, in 
addition to having a lively appreciation of industrial 
needs, has the qualities of an instructor and has been 
trained as such. It is recognised that functional 
training requires a different approach and technique 
from educational instruction. Instruction should 
not be made the responsibility of senior craftsmen 
or supervisors or executives. Such officials have 
been chosen for their ability to execute their primary 
functions. The qualities required for these are not 
the same as those required for an instructor in 
functional training, nor have the individuals been 
trained to instruct. 

In addition to greater productivity, planned 
development vastly increases the versatility of 
labour and overcomes the limitations of the large 
number of specialists rendered necessary by modern 
production methods. It must be planned to meet 
the demand for men to fill appointments in the 
industry, based upon personnel selection, recruit- 
ment, and a proper balance between technical 
education and functional training. Only when this 
is achieved will the increase in trade and prosperity 
be founded upon the sound basis of the efficiency 
and ability of men employed in capacities for which 
they have been developed in accordance with their 
inclinations and their natural bent. 


NOTES ON NEW BOOKS. 


Coal: Facts About *‘ An Unknown Industry.” By A 
Cotitiery Manacer. Chapman and Hall, Limited, 
37, Essex-street, London, W.C2. [Price 2s. 6d. net.] 


THE easy method of ‘‘ reviewing’’ a book by quoting or 
paraphrasing the preface is not one that is generally 
to be commended, but there are occasions when it 
affords the most direct means of summarising the 
author’s purpose, qualifications, and achievement. The 
present is a case in point. “It is not my object,” 
writes this obviously expert and unbiassed commenta- 
tor, “ to put forward yet another plan for the future of 
the coal industry. My hope and purpose is more 
modest. It is simply to put on record the facts about 
the coal-mining industry as known by one whose 
daily job in life is to see that the maximum quantity of 
coal is extracted from a particular part of the crust 
of the eagth with the maximum safety and efficiency.” 
He has succeeded admirably, not only in the orderly 
presentation of technical and statistical facts, but in 
setting forth some of the reasons for the unrest in the 
coalfields, the apparent failure of progressive mechani- 
sation to arrest the decline in output, and the difficulty, 
if not impossibility, of comparing the production 
figures of other countries with those of the British 
coal industry without introducing numerous qualifying 
considerations which are liable to be overlooked. The 
book may well be read in conjunction with Sir Richard 
Redmayne’s survey of T'he Problem of the Coal Mines, 
reviewed on page 363, of our issue of May 11, 1945. It 
deserves to be widely studied by all who wish to be 
accurately informed about the situation in this basic 
industry, so vital to the well-being of the nation and 
of every individual in it; and especially by those 
who find occasion to express publicly their opinions 
on its conduct, but who lack first-hand experience of 
its practical problems. 








British Industry and Commerce: Its History and 
Reconstruction. A Select Bibliography. City Librarian, 
Central Library, Sheffield, 1. [Price 6d., including 
postage.] 

For some years, the combined effect of salvage cam- 

paigns and of the shortage of paper for book production 

as been to send more and more inquirers to public 
and institutional libraries in search of books that are 





difficult to prooure through the ordinary channels ; 





and to many, the task of searching through a compre- 
hensive library catalogue, in the endeavour to cover 
a particular subject thoroughly, is an unwelcome 
additional labour, especially if time be limited. In 
such circumstances, a good sectional catalogue can be 
of material value, which is greatly enhanced when the 
subject is one of such prime and general importance as 
the industry and commerce of this country is now and 
is likely to be in the future. The present publication 
is an excellent example of what such a catalogue 
should be, as it includes, separately classified, references 
to articles in the periodical Press on most of the sub- 
divisions, and also gives short explanatory notes on 
the contents of the more important books listed. Most 
of the references indicate, as well as the authorship, 
the date, the publisher, and the price ; moreover, even 
the threepenny pamphlet is not disdained. We hope 
that this catalogue may be the forerunner of others of 
similarly educative ca. 





British East Africa : Review of Commercial Conditions. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 6d. net.] 


THe compilers of this series of pamphlets, which is 
blished on behalf of the Department of Overseas 
Trade and will eventually cover 26 countries, are to 
be congratulated almost as much upon the freshness 
of their presentation of facts as upon the variety and 
topieeiey of the facts themselves; for instance, the 
information that “many natives possess high mech- 
anical abilities of the Post Office engineering or Lake 
steamboat standards” is not only a useful guide to a 
possible erector of engineering plant, but, so phrased, 
is likely — remembered without effort by any 
estimator who may happen to read it. A 
of the pamphlet is occupied by trade non hig 
parative figures being given for 1938 to 1940, and, in 
some cases, 1941. ugh not , the potential 
market is one which it should pay British manu- 
facturer to study. There are limits to the capacity of 
40 small pages, which present some excellent examples 
of selection and compression; but an outline map 
would be a useful addition, and perhaps a note on 
living conditions, health precautions, etc., might be 
a tt by the intending visitor to the territories 
covered. 





Boiler Plant Technology. By R. L. Batiey and E. 
Gorpon Barser. Second Edition. Sir Isaac Pit- 
man and Sons, Limited, Parker-street, Kingsway, 
London, W.C.2. [Price 15s. net.] 

Tue second edition of this book is substantially a 

reprint of the first, which was noticed in our issue of 

November 27, 1942, but it has been amplified by the 

addition of a chapter on lubricating oils and a para- 

graph or two on the use of hydrometers for determining 
the amount of solids dissolved in water. Although 
the new chapter is hardly in keeping with the title of 
the book, it certainly increases its usefulness. Besides 
the routine tests of specific gravity, moisture, viscosity, 
acidity and demulsification, which are considered 
necessary to maintain a proper check on operating 
conditions, the cold test and methods of determining 
sulphur content and carbon residue are also described. 
With the present additions, the authors can fairly 
claim that the book now covers the whole field of 
analytical work likely to be required of the power 
station chemist. The testing of fuel and flue gas, as 
well as the various calculations required in connection 
with combustion or the determination of boiler effi- 
ciency, are fully dealt with, while the chapters on water 
analysis and the treatment of boiler-feed water also 

- aap to leave nothing important or useful unsaid. 
© opportunity which the new edition offered of 

qualifying the praise of the Venturi meter for measur- 
ing boiler feed, by a warning of its inaccuracy when 
used with reci ting pumps, has been missed; it 
is also a pity that the authors have not mentioned the 
practical and accurate method of determining the 
moisture content of flue gases without any analysis of 
the fuel, to which we called attention in our previous 
notice. Besides its simplicity, the method has the 
advantage of indicating, by an excess of moisture, 
when steam is passing improperly into the flues by 
wang dha otherwise, a state of affairs which no calcula- 
tion from the fuel analysis can bring to light. The 
book, however, should be judged rather by what it 
does contain than by what it does not, and the fact 
that a second edition has been required in a com- 
paratively short time is sufficient evidence that it has 
won recognition as a really useful handbook for the 
power plant chemist. 





CONTROL OF REFRACTORIES.—The Minister of Supply 
announces that, in future, matters relating to the produc- 
tion and distribution of fireclay and silica refractories 
will be dealt with by the Raw Materials Department of 





the Ministry (R.M.1A), Shell Mex House, London, W.C.2. 
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OPTICAL SURFACE-FINISH METER. 


MESSRS, THE PITTER GAUGE AND PRECISION 


TOOL COMPANY, LIMITED, 


LEATHERHEAD, 











Fi. 1. 


OPTICAL SURFACE-FINISH METER. 


Tue examination of a finished machined surface by 
optical methods, making use of interference fringes, has 
made considerable progress in recent years and the 
subject has been dealt with in some detail on more than 
one occasion in ENGINEERING. We describe below an 
optical surface-finish meter for fine reflective surfaces 
manufactured by Messrs. Pitter Gauge and Precision 
Tool Company, Limited, 49, Kingston-road, Leather- 
head. The instrument, which has been named the 
P.V.E. “ Critic,” is illustrated in Figs. I and 2 above, 
while two examples of surfaces as seen in it are shown 
in Figs. 3and 4. The meter is made in two forms, that 
illustrated in Fig. 1 being for visual examination through 
a microscope, while Fig. 2 shows it arranged for both 
visual examination and for photographic record by 
means of a camera attachment. In both forms the 
instrument is readily portable as indicated by the 
carrying and manipulating handle seen on the right in 
both illustrations. It is, moreover, self-contained, the 
only limitation in use being the length of the flexible 
cable supplying the lamp used for illumination. The 
makers claim that this freedom in use is a Gefinite 
advantage, in that the instrument can be readily trans- 
ported to work which, from its size, is not easily moved 
for testing, or which presents large areas for examina- 
tion, such as heavy shafts, rolls or extensive flat sur- 
faces. They suggest also that it may be usefully em- 
ployed during machining operations for making periodic 
checks until the required finish is obtained. A photo- 
graph can then be taken for record purposes, or as a 
guarantee that a part has been finished to specification. 
When smaller parts are to be examined they can be 
laid on an anvil or V-block. In this connection, the 
angular contour of the base arms may be noted. This 
is adopted to centralise the instrument on a cylindrical 
surface. There is also a V-groove in the base, at right 
angles to the arms, for cylindrical work of smaller 
diameter. 

The instrument, as shown in Fig. 1, consists of a 
microscope with an internal prism to deflect the hori- 
zontal beam of light from the lamp downwards on to the 
work through a reference lens located below the micro- 
scope objective. The lamp is situated in the cylindrical 
body of the instrument, the beam from it passing to 
the internal prism through the hollow arm carrying the 
microscope. A sodium-vapour lamp is used and emits 
light having a wavelength of 5,896 Angstrém units. 

ough a sodium-vapour lamp gives off considerable 
heat, special care has been taken to disperse this so that 
the microscope is not affected. It is stated, indeed, 
that after several hours continuous work practically no 
increase of temperature can be detected at the eyepiece, 
while the outside of the lamphouse feels only warm to 
the touch. The eyepiece in the camera-type instru- 


INSTRUMENT FOR VISUAL USE. 











Fia, 2. 


Fie. 3. Friv@es From TOOLMAKERS’ Fiat. x 275. 


ment is, of course, at right angles to the tube of the 
microscope, visual examination being effected through 
a deflecting prism. 

The interference fringes are produced by a partially 
cylindrical ‘‘ reference ’’ lens situated below the micro- 
scope objective in contact with the work. Convex, 
concave and fldt surfaces are examined through the 
different reference lenses provided. The brightest and 
clearest fringes for highly reflective surfaces are obtained 
when the reference lens is covered, on the side nearest 
the specimen under examination, with a reflective coat- 
ing. This coating, however, is not required when glass 
or duller surfaces are being viewed and, moreover, it 
prevents to some extent a clear view of scratches, etc., 
which may occur on the work. Both coated and un- 
coated lenses are, therefore, supplied in order that the 
user may have the most appropriate lens for any 
particular circumstances. It is recommended that 
the coated lens should be used when photographs 
are being taken. For ground finishes, the uncoated 
lens is stated to give the best results owing to the great 
difference between the reflecting powers of ground 
specimens and coated lenses. 

The two examples of interference fringes shown in 
Figs. 3 and 4, are given not as specimens of how the 
figures appear to an observer, since most engineers are 
probably by now familiar with that appearance; the 
photographs are reproduced to give an idea of the 
resolving power of the instrument. Both photographs 








INSTRUMENT FOR PHOTOGRAPHIC AND VISUAL UsE. 


Fie. 4. ScratcHuep Laprgep Surrace. xX 275. 


were taken with an original magnification of x 550, 
and have been reduced to half full size in reproduction ; 
a coated reference lens was used. The surface from 
which Fig. 3 was taken is that of a P.V.E. toolmaker’s 
flat manufactured by Messrs. Pitter Gauge and Precision 
Tool Company. It is obvious, from the evenness of the 
interference fringes, that there is no measurable devia- 
tion from a truly smooth surface. The photograph 
from which Fig. 4 is reproduced is of a lapped surface 
disfigured by a scratch 0-000030 in. in depth and having 
a burr at each side approximately 0-000003 in. in 
height. 





STRUCTURAL STEEL SECTION Book.—Although issued 
primarily for « jal r , the section book 
of structural steel, published by Messrs. Fleming Brothers, 
49, Bath-street, Glasgow, C.2, provides, in the new 7th 
edition, a great deal of technical information, some of it 
new, likely to be of use to the designer of structural steel- 
work. The 620 pages of which the pocket book consists 
include numerous tables of stresses, loads, and of the 
properties of a great variety of steel structures, presented 
in a lucid manner and reinforced by a large number of 
clear and well-reproduced illustrations. A particularly 
notable feature is the section, of 110 pages, devoted 
to welding data, which are treated in a manner 
comparable to that of a text-book. The book is avail- 
able, free of charge, to responsible persone concerned 
with structural engineering. 
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AUTOMATIC CONTROL FOR FURNACE DAMPERS. 


THE INCANDESCENT HEAT COMPANY, LIMITED, SMETHWICK. 





AUTOMATIC-CONTROL SYSTEM 
FOR FURNACE DAMPERS. 


Tue close adjustment of a furnace damper is neces- 
say for the maintenance of the correct draught 
conditions in industrial gas-fired furnaces for the 
heat-treatment of metals and other purposes, par- 
ticularly when automatic temperature-control appa- 
ratus is employed. Such adjustment, however, is 
best made in terms of the pressure in the furnace 
rather than of the temperature and, in fact, the 
furnace operator frequently bases his adjustment of 
the damper on the behaviour of the flame of a match 
held to the peep hole of the furnace door. If maxi- 
mum protection is to be afforded to the charge under 
treatment, the operator closes the damper until there 
is a very slight positive pressure in the furnace work- 
ing chamber, thereby avoiding the influx of cold 
air which would damage the work and, incidentally, 
lower the efficiency of the furnace. In natural-draught 
under-fired gas furnaces, however, the damper should 
not be closed to such an extent that there is 
insufficient pull at the secondary-air inlets gene- 
rally provided in the recuperative system under the 
hearth. The regulation of the damper is therefore a 
matter of some delicacy, and apparatus designed 
for automatic-control purposes must be sensitive. In 
fact, Messrs. The Incandescent Heat Company, Limited, 
Cornwall-road, Smethwick, Birmingham, who have 
recently developed a furnace-damper control unit, 
state that it is desirable that such apparatus should 
be sensitive to pressure variations of the order of 
0-001 in., water gauge. 

The firm’s damper-control unit consists of a sensitive 
manometer connected to the furnace chamber and 
operating a fractional horse-power motor which opens 
or closes the damper. The manometer consists essen- 
tially of an oil-sealed bell suspended from one end of 
the beam of a sensitive balance. Suspended from the 
opposite end of the beam is an adjustable counter- 
weight, which is regulated in accordance with the 
pressure it is desired to maintain in the furnace cham- 
ber. A pipe, the bore of which is usually from 1} in. 
to 2 in., is led from a convenient point in the furnace 
chamber to the sealed portion of the bell, so that any 
alteration of pressure in the furnace chamber acts on 
the bell, thereby causing the beam of the balance to 
rise or fall. . Very light spring-loaded platinum contact 
points are fitted alongside the balance mechanism, in 
such & manner that they are operated by the beam. 
When the beam is horizontal, both the switches are 





open, but a slight movement of the beam will operate 
one or other of the switches and cause the motor to 
open or close the damper in accordance with the 
pressure in the furnace chamber. The proportioning 
of the bell, the balance beam and the contacts is 
such that a sensitivity of 0-001 in. water gauge is 
obtained in practice. 

The damper-control unit is housed in the upper portion 
of the instrument panel seen on the left in the accompany- 
ing illustration. The position of the balance beam is 
shown by an indicator seen through a central window at 
the top of the instrument panel. When there is a positive 
pressure in the furnace chamber, the signal lamp on 
the left of the indicator window is lighted and,.when 
the pressure is negative, that on the right is switched 
on. The level of the oil forming the bell seal may be 
seen through the lower central window of the damper- 
control unit. An indicating temperature controller is 
situated directly under the damper-control unit on the 
instrument panel. Signal lamps on each side give an 
indication of rising or falling temperature. Tumbler 
switches on the panel control the current supply to 
the damper-control unit, the indicating temperature 
controller, and also permit the damper to be operated 
by push-button control when desired; this fitting, 
however, is normally used for test purposes only. 
Below the switches is housed the recording mechanism 
of the pyrometer, seen projecting from the furnace 
roof. In operation the damper responds instantly to 
any pressure variation in the furnace chamber, from 
whatever cause. 

Moreover, the damper closes as soon as the furnace 
door is opened for charging or discharging operations 
and opens again automatically, to the right amount, 
as soon as the door is closed. In the case of furnaces 
fitted with automatic temperature-control equipment, 
such as that illustrated, a reduction in the air or gas 
supply will lead immediately to a corresponding altera- 
tion to the damper setting, thus ensuring constant- 
pressure conditions in the furnace chamber. The 
makers emphasise that the pressure is maintained at 
the desired level whether the temperature is high or 
low or whether the gas is full on or is turned down. 





PorT DARWIN, NORTH AUSTRALIA.—The Australian 
Government proposes to acquire land in and around 
Port Darwin, on the north coast of the Commonwealth, 
and to develop the area into a modérn military air base. 
Plans for the building of a garden city are also to be 
drawn up. 


FOUNDRY MOULD AND CORE 
PAINTS.* 
By W. J. Rees, O.B.E., D.Sc.Tech., F.R.I.C. 


It has been long recognised that workmen engaged in 
certain steel-foundry operations are exposed to the risk 
of silicosis, and certain of these operations, such as 
fettling, are included in the Various Industries (Silicosis) 
Scheme, 1931, made under the Workmen’s Compensa- 
tion Acts. In January, 1943, H.M. Chief Inspector of 
Factories appointed a Committee to consider and to 
advise as to the best practicable means of preventing 
the production or the inhalation of dust in steel-foundry 
processes and the possibility of reducing the use of 
materials containing free silica. This Committee 
reached certain conclusions, which are embodied in 
the First Report on Dust in Steel Foundries, published 
by H.M. Stationery Office, 1944. Among the recom- 
mendations to H.M. Chief Inspector of Factories, based 
or. these conclusions, are that the use of core and mould 
paints containing free silica should be prohibited as soon 
as sufficient quantities of suitable alternative non- 
siliceous materials are available; and that the use of 

rting powders containing free silica should be pro- 

ibited. Following an approach through the Iron and 
Steel Institute to the Steel Castings Research Com- 
mittee, consideration was given to these matters by its 
Moulding Materials Sub-Committee. This Sub-Com- 
mittee, following laboratory investigations, had already 
initiated a comprehensive series of trials in steel foun- 
dries, in which they have had the co-operation of the 
Foundry Practice Sub-Committee. 

As a result of these investigations and foundry trials, 
the Moulding Materials Sub-Committee reported that 
the observations made in foundries indicate clearly 
that core and mould paints prepared from silica flour 
are a possible source of silica dust arising either during 
the preparation of the paint, during spraying, etc., or 
subsequently in the dried state during easing or fettling. 
The Sub-Committee also reported that it is quite 
practicable, efficient, and economic to use parting 
powders containing no free silica. Examples of non- 
siliceous parting powders which have been proved to be 
quite satisfactory in practice are those prepared from 
finely-ground limestone or dolomitic limestone, or pre- 





cipitated calcium carbonate. These materials are 
usually waterproofed by thorough admixture with a 
small proportion of calcium or aluminium stearate, 
or a wax such as paraffin wax. Other satisfactory non- 
siliceous materials have been prepared, from calcined 
aluminous fireclay and sillimanite. ' 

The initial series of experiments indicated that from 
the technical viewpoint it would be practicable and 
efficient to use paints prepared from such non-siliceous 
materials as sillimanite, calcined or fused alumina, or 
china clay calcined to vitrification. A comprehensive 
series of trials with these and other materials has been 
carried through in a number of steel foundries under 
ordinary conditions of foundry practice. The tech- 
nique of preparing the paint needs no modification when 
the non-siliceous materials are employed in place of 
silica flour, using the same np eg agents, but small 
modifications in the density of the paint may be desir- 
able to suit individual foundry practices. The particle 
size of the silica flour used has been found to vary over 
a wide range, the specific surface of this material in 
use in foundries for paint production varying between 
1,500 sq. cm. and 10,000sq.cm. pergramme. The paint 
prepared from the finer material spreads well and gives 
a thin adherent coat, but some foundries prefer the 
thicker coat given by the coarser material, especially 
on the larger sizes of cores and moulds, even though the 
skin may be less smooth. The same range of particle 
size has been found to be applicable with the alternative 
materials. 

A fundamental difference between silica and the non- 
siliceous materials used in the trials is that the former 
expands at high temperature (i.e., above 1,470 deg. C.) 
because of the trend for the quartz with a specific 
gravity of 2-65 to invert to cristobalite or tridymite 
with a specific gravity of 2-28 to 2-33, while the latter 
show either no permanent volume change or a small 
shrinkage. It has been shown, however, that silica 
paint mixtures undergo a small shrinkage at high tem- 
perature, owing to drying and sintering, when test- 
pieces prepared from the paint mixture with 7 per cent. 
of water are dried and fired at 1,600 deg. C. Ina 
series of tests, T. R. Walker found that fused alumina 
and zircon paint mixtures show about the same shrink- 
age as silica in this test, but calcined china clay shrinks 
much more. Further laboratory work and foundry 
trials are necessary before the effect of this characteristic, 
which will be affected by the particle size of the 
material, can be evaluated. It may be of more import- 
ance with large than with small castings, as one non- 





* Paper entitled “‘ Mould and Core Paints and Washes, 
and Parting Powders,” presented to the Iron and Steel 





Institute for written discussion. Abridged. 
t+ See ENGINEERING, vol. 158, page 152 (1944). 
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siliceous material which shows a much higher shrinkage 
than silica in the above test is giving completely satis- 
factory results with small and medium-size castings. 
The suspensory agents generally used in the paints include 
bentonite, Fulbond No. 2, ball clay, core creams, dex- 
trin, starch, sulphite lye, etc., but experimental work 
with other agents, such as artificial resins, is in progress. 

A typical paint mixture which has been used in 
many of the foundry trials is :— 


Sillimanite, or other paint base ... 100 Ib. 
Bentonite ... oe ate as 23., 
Core cream ne oe po “Ae 
Sulphite lye 23. 
Water 8 gal. 


In making this paint, the bentonite was first stirred 
into about half the total volume of water and the 
paint base then added gradually with thorough 
stirring; the core cream and sulphite lye were then 
each stirred separately into one gallon of water and 
these were added to the paint-base/bentonite mix, 
the remainder of the water was added and the whole 
thoroughly stirred to a smooth emulsion. Fulbond 
may be used satisfactorily in place of bentonite, the 
weight used being increased to 3} lb. Paints have also 
been made using ball clay and dextrin in place of the 
bentonite, core cream and sulphite lye, a typical 
mixture being :— 


Paint base ... 100 Ib. 
Ball clay 15 ,, 
Dextrin 23. 
Water 8 gal. 


The non-siliceous materials which have been used 
in foundry trials include Molochite (vitrified china 
clay), calcined aluminous fireclay (chamotte), silli- 
manite, calcined alumina, fused alumina or alundum, 
and zircon; all these were used in the “flour” con- 
dition, the specific surface being in the range of 2,000 
sq. cm. to 6,000 sq. cm. per gramme. The general 
conclusion from these trials is that it is quite practic- 
able to eliminate silica flour from steel foundry mould 
and core paints. The following is a general review of 
the foundry trials with the different non-siliceots 
materials. . 

Molochite is giving results at least equal to those 
obtained with silica paints on light- and medium- 
weight castings. On and thick-walled castings, 
the results reported are variable, but in general it is 
to be concluded that the results are not quite equal 
to those obtained with silica paint under the same 
conditions. Calcined aluminous clay (chamotte) is 

_ yielding results equal to those obtained with silica 
paint on medium-weight castings. One foundry 
reports that this material is now in regular and success- 
ful use on castings with a section up to 4 in., and that 
it has been found particularly satisfactory with man- 
ganese steel. Sillimanite is giving satisfactory results 
in a number of foundries, but on heavy and thick- 
sectioned castings the results reported are erratic. 
One large foundry producing 500-lb. M.C. bombs has 
reported that “this material has now been in generat 
use in the foundry for the past year, and results much 
better than those with silica flour are being obtained. 
The paint as used has a specific gravity of 1-58.” 

From most of the trials with fused alumina good 
results have been reported, but in one or two cases 
results below standard in stripping have been obtained. 
One foundry has reported a trial with pulverised scrap 
alundum grinding wheels: “After burning out the 
bond and pulverising, this material makes very success- 
ful paint, bonded either with oil or clay, and several 
good results have been obtained, notably on a coupling 
box of 6-in. section.” The foundry trials with zircon 
(zirconium silicate) are uniformly satisfactory ; par- 
ticularly good results have been obtained on dry-sand 
work, especially for cores surrounded by heavy metal 
sections. Information has been received that this 
material is giving highly satisfactory results in some 
American steel foundries. The fusion points, by cone 
test, of the materials used in the trials are : Mclochite 
1,710 deg. C., calcined aluminous clay, 1,720 deg. C., 
sillimanite 1,850 deg. C., fused alumina 1,960 deg. C., 
and zircon 2,100 deg. C. That of typical silica flour is 
1,710 deg. to 1,720 deg. C. 

Trials have been made in several foundries with pro- 
prietary non-siliceous paints, with variable results. 
Steel-foundry trials with paints based on serpentine 
and mica have given unsatisfactory results, burning- 
on and bad stripping being reported ; but it is likely 
that these materials would be suitable for iron and 
non-ferrous metal foundry use. The conclusion from 
the foundry trials as a whole is that, from the technical 
viewpoint, one or other of the non-siliceous alter- 
natives to silica will give quite satisfactory results in 
steel-foundry mould and core paints. Most of these 
materials are more costly than average silica flour, but 
there are definite indications from some of the trials 
that the increased cost is offset by improved results, 
particularly reductions in fettling costs. 





BRITISH STANDARD 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been heel by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S:W.1, at the price quoted at the end of each paragraph. 


Expanded Metal (Steel).—A new specification, B.S. 
No. 405-1945, covers e: ed metal for general 
purposes. It prescribes the blank steel plates 
from which the expanded metal is made shall have an 
ultimate tensile stress value of between 26 tons and 
32 tons per square inch for material 4 in. thick and 
upwards, and between 20 tons and 28 tons per square 
inch for material less than } in. thick. Tables giving 
the nominal sizes of mesh, the widths and thicknesses of 
the strands, the calculated sectional areas of the 
strands, the nominal weights of the expanded metal 
sheets per square yard, and the maximum sizes of the 
sheets, are included. Particulars of a cold-bend test, 
and clauses i out permitted tolerances in 
weights and sizes, are also — It is also i 
that when the material is delivered in bun the 
manufacturer shall fasten securely to every bundle a 
metal tag a suitable identification mark. 
[Price 2s., postage included.] 

Battery-Operated Electric Fences.—During recent 
years a new method of fencing for the enclosure of 
livestock, the “electric fence,” has come into use. 
This consists of one or more fencing wires mounted on 
insulators on light posts and connected in such a way 
to an energising apparatus that any ani or person 
touching the receives an electric shock. In order 
to ensure that the energy supplied to the fence shall be 
limited and controlled so that under the most extreme 
conditions it shall not be a source of danger, a British 
Standard Specification, B.S. No. 1222-1945, has been 
issued. It is restricted to electric fences energised from 


batteries. Equipment energised from electric-supply 
mains has been adopted, mainly in other countries, 
but this t is not recommended for use in this 
country and is therefore not regarded as standard. 


The most important section of the specification is that 


relating to the of the controlling unit, 
which may be either of the inductive-discharge type or 
of the it discharge type. Special attention 





is also given to earthing and to the enclosure of the 
controlling unit. [Price 2s., postage included.] 


Flat Colours for Wall Decoration.—A card of colours 
for flat paints and distempers, suitable for wall decora- 
tion, has recently been issued by the Institution. Ten 
colours are shown on the card, but the range also 
includes white and off-white (ivory), which, of course, 
are not shown. For ceili decoration, white, off- 
white, and cream will generally be found suitable, and 
these will a!so be available in ‘‘ non-washable ”’ quality, 
so that they can easily be removed by washing for 
redecoration. . The names given to the ten colours 
shown on the card correspond to the nearest colour in 
the “ Dictionaty of Colour Standards ” of the British 
Colour Council. [Price 6d., postage included.]} 


Steel Fabric for Concrete Reinforcement.—Three forms 
of steel fabric for concrete reinforcement are covered in 
a new specification, B.S. No. 1221-1945. These are (a) 
hard-drawn steel-wire fabric ; (6) twisted-steel fabric ; 
and (c) expanded-metal (steel) fabric. The specifica- 
tion stipulates the quality of the materials to be used, 
the method of manufacture, the tests to be satisfied and 
the conditions of delivery, for each type of fabric. 
Tables giving mesh sizes ; the dimensions of wires, bars 
or strands; the cross-sectional area per foot width ; 
and the nominal weight of the material per square yard, 
are included, together with the sizes of sheets or rolls 
commonly manufactured. [Price 2s. postage included.] 





BOOKS RECEIVED. 


The Case for Free Trade. By E. G. BRUNKER. The Free 
Trade Union, 116, Victoria-street, Westminster, S.W.1. 
[Price 6d.] 

Indian Forest Research Institute, Dehra Dun, India. 
Indian Forest Leaflet No. 66. Indian Woods for Pencil 
Making. By M. A. REHMAN and S. M. IsHaq. The 
Utilisation Officer, Indian Forest Research Institute, 
Dehra Dun, U.P., India. The Publications Officer, 
India House, Aldwych, London, W.C.2. [Price 
4 annas } 

United States Bureau of Mines. Technical Paper No. 673. 
Reserves, Bed Characteristics and Coking Properties of 
the Willow Creek Coal Bed, Kemmerer District, Lincoln 
County, Wyoming. By ALBERT L. TOENGEs, J. D. Davis 
and others. The Superintendent of Documents, 
Washington 25, D.C., U.S.A. [Price 25 cents.) 

Proceedings of The Staffordshire Iron and Steel Institute. 
Volumes 56 and 57. Sessions 1940-41-42. Edited by 
H. A. MacCom, Secretary. Offices of the Institute, 
87, Lincoln-road, Walsall, Staffs. 





PERSONAL. 


Sm WiiwaM A. SraniErR, M.I.Mech.E., F.R.S., has 
been elected an honorary member of the American Society 





of Mechanical gi Sir William is also joining 
the toard of directors of H. W. Kearns and Company, 
Limited, machine-tool makers, Broadheath, near Man- 
chester. 

Mr. W. A. Tookey, M.Inst.C.E., M.I.Mecb.£., 


M.I.A.E., on his release after four years’ service ag 
Internal-Combustion Engine Planning Officer (Director, 
R.E.9), Directorate of Royal Engineer Equipment, 
Ministry of Supply, is resuming his consulting practice 
at 83, Cumberland-road, Bromley, Kent, as from July 31. 

Sm Curve L. Barmusev, K.B.E., C.M.G.. has been 
appointed deputy chairman of the Dunlop Rubber 
Company, Limited. Sim J. GEorGE BEHARRELL, D.S.0., 
continues to act as chairman. 

Sir JOHN M. DUNCANSON was released from his duties 
as Controller, Iron and Steel Control, Ministry of Supply, 
on June 30. He has been succeeded by Mr. C. R. 
WHEELER. 

Mr. A. R. CoLtiar, B.A. (Cantab.), B.Sc. (Lond.), has 
been appointed to the Sir George White Chair of Aero- 
nautical Engineering at the University of Bristol and 
will take up the appointment on his release from National 
Service. 

Mr. J.S. Horiines, O.B.E., has retired from his position 
as managing director of Guest Keen Baldwins Iron and 
Steel Company, Limited, and has been succeeded by 
Mr. FE. J. Pops, hitherto assistant managing director. 

Mr. D. B. Hoskzason. M.1.Mech.E., M.I.E.E., has 
been appointed assistant managing director of 
THe Brush ELECTRICAL ENGINEERING CoMPANy, 
Limirep, Loughborough, who also announce that they 
have acquired Om. ENGINES (COVENTRY), LIMITED, from 
LaGONDA, LIMITED. 

Mr. E. J. HonrTer, general manager of the dry-docks 
department of Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, and Mr. JAMES GILCHRIST, 
engineering director of Barclay, Curle and Company, 
Limited, Glasgow, have been appointed directors of 
Swan, Hunter, and Wigham Richardson, Limited. 

Conzequent upon the death of Mr. W. A. PEARMAN, 
general manager and secretary of the London Power 
Company, Limited, Sm LEONARD PEARCE, C.B.E., 
D.Se., M.Inst.C.E., M.I.E.E., M.I.Mech.E., the Engineer- 
in-Chief, will undertake the managerial duties of the 
company for the time being, and becomes chief executive 
ovficer. 

Mr. W. F. Howarrta, of the crusber department of 
Hadfields Limited, has retired after 53 years’ service with 
the company. 

Mr. J. C. Cotqgunoun, M.B.E., chairman and joint 
managing director of Manganese Bronze and Brass 
Company, Limited, has joined the board of Lightalloys 
Limited, in succession to the late Mr. W. H. GRIEVE. 
Mr. W. S. Knie@ut has been made managing director. 

Mr. F. R. Unwin, M.I.E.E., who was appointed mana- 
ger of the branches of The General Electric Company, 
Limited, in Ireland, in 1927, has now been made manager 
of the instrument and switchgear department at the 
firm’s head office. 

Mr. R. A. BLAKEBOROUGH, managing director of J. 
Blakeborough and Sons, Limited, Brighouse, Yorkshire, 
has been appointed chairman of the company. 

Mr. W. T. VizER HARMER has been released from his 
post as Controller of Chrome Ore, Magnesite and Wolfram, 
but will act as adviser to the Ministry of Supply. 

Mr. C. N. GOopALL, O.B.E., has relinquished his 
directorship of Messrs. Robert Stephenson and Haw- 
thorns, Limited, owing to ill-health. 

Mr. G. A. Meter, A.M.I.E.E.. has joined the staff of 
Cooke and Ferguson, Limited, as chief designer to the 
electrical division of the firm. 

Mr. H. SHORLAND, B.Sc. (Eng.), has been elected 
chairman of the London Students’ Section of the Institu- 
tion of Electrical Engineers for the 1945-46 session. 
The honorary secretary is Mr. R. V. Darton, B.Sc. 
(Eng.), 27, Church Rise, Forest Hill, 8.E.23. 

CROMPTON PARKINSON, LIMITED, Electra House, Vic- 
toria Embankment, London, W.C.2, announce that, 
as from July 1, the three companies which they acquired 
in 1941, the YouNG ACCUMULATOR COMPANY, LIMITED ; 
A. E. MORRISON AND Sons, LIMITED: and ELECTRICARS, 
LIMITED, will no longer function as separate sales entities 
and will be merged into the Crompton Parkinson organ- 
isation. The brand names, “ Young,” “ Morrison- 
Electricar,” and “ Electricar,” however, will be retained. 

The goodwill of Mrssrs. JACKSON AND Hen, as it 
relates to E.M.B. air-operated presses and equipment 
and Flexipresses, has been purchased by E.M.B. Com- 
PANY, LimrrED, and all inquiries for these machines 
should now be addressed to them at Moor-street, West 
Bromwich. The services of Mr. C. E. Jackson will 
still be available in a consultative capacity. The 
personnel of Messrs. Jackson and Hunt will be carrying on 
under another name, which will be announced shortly. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—The recent improvement in business 
is not yet sufficient to provide steelmakers with regular 
employment, and a good deal of plant is still idle. The 
shortage of orders affects plates, sections, slabs, billets, 
and sheet bars, and the suggestion has been made that 
the Government should consider the organisation of a 
stocking programme to give makers an immediate outlet 
for their plant capacity and resources, it being felt that 
any wastage of productive capacity at the present time 
should be avoided if possible. One report instances the 
measures taken by the Government during the war 
to provide for requirements by buying and stocking 
American material, most of which has now been dis- 
posed of, leaving the sites free to receive other stocks. 
With great potential civilian and export outlets for 
steel, once controls and restrictions have been removed, 
it appears that there would be ample justification for 
adopting this course, thereby providing immediate 
employment at the steelworks and a useful tonnage of 
steel products to meet reconstruction and post-war 
needs. 


Scottish Coal.—The miners are now on holiday for 
ten days. The Control has apparently succeeded in 
directing sufficient tonnage to the public utilities to tide 
them over the holiday period, according to reports 
circulating in the market, but this was only possible 
by curtailing severely the supplies to the domestic 
market and to industry in general. The railways were 
given special attention in order to provide the extra 
locomotive coal it is estimated will be required for the 
additional holiday traffic this month. It was notice- 
able that washed graded nuts have recently become 
very scarce, and it is thought that the efforts made to 
relieve stock shortages at gasworks, steelworks, and 
electricity undertakings are mainly responsible. Reports 
of movements of vessels carrying coal are now permis- 
sible, and the idea that coal is being exported to the 
detriment of the British user has gained ground. The 
only shipments permitted, however, are those of fuel 
for approved Government requirements, for which a 
special authorisation is necessary. In this connection, 
it is learned that Sweden has been allowed 25,000 tons 
of unscreened navigation coal for the purpose of bringing 
back cargoes to this country. The port of Methil has 
been a centre of activity in this direction, but part of 
the coal is to be shipped from the North-East Coast. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The shortage of skilled and unskilled 
labour is the main hindrance to general activity. In 
some cases where shell shops have been closed, labour has 
been transferred to other works or departments. Some 
displaced shell examiners are out of work until suitable 
employment can be found for them. The basic-steel 
plants have numerous orders on their books, and there 
is moderate activity in the acid carbon-steel department. 
The less expensive types of alloy steels are moving freely, 
but more business would be welcomed in the better 
qualities. The labour shortage is affecting the stainless- 
steel trades, which need many more sheet polishers. 
Much more post-war business is offered than can at 
present be entertained, mainly owing to the lack of 
labour. 


South Yorkshire Coal Trade.—The strain upon coal 
supplies becomes more pronounced as stronger efforts are 
made to build up reserve stocks. Industrial concerns are 
making heavy demands and are having to takea propor- 
tion of inferior fuels, supplies of which cannot be arranged 
easily. Electricity-supply undertakings are pressing for 
larger supplies, and are using a high proportion of outcrop 
coal to enable them to replenish their stocks. There is a 
heavy demand for gas coal and every ton is earmarked. 
Coking coal is also eagerly sought, and the available 
output is being used to meet the needs of coke users and 
for making some additions to the stocks which are usually 
accumulated during the summer months at coke-works 
and depots. House coal is in short supply ; some pro- 
gress is being made by merchants with the accumulation 
of stocks for the winter. No scope is afforded for ordinary 
export business in coal and coke, the few cargoes going 
overseas being for military and occupational use. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—At the first meeting of the newly-appointed Executive 
Council of the Association of Supervising Electrical 
Engineers, held recently in London, Mr. J. W. Noble, of 
Manchester, was elected chairman of the Association and 
Mr. J. D. Griffiths, of Birmingham, vice-chairman. Mr. 
J.J. Smith, M.1.E.E., of London, was re-elected honorary 
treasurer. Vacancies on the Council, due to the resigna- 
tions of Messrs. W. S. Gearing and G. H. Parker, were 
filled by the election of Messrs. A. E. Poole, of Wolver- 
hampton, and J. J. Wilson, of Liverpool. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal 1'rade.—Little coal of the more favoured 
grades was obtainable on the Welsh steam-coal market, 
even for delivery some time ahead. Some seasonal 
slackening in the demand from domestic buyers has been 
more than offset by increased requirements for stocking 
purposes. With producers generally barely able to cope 
with the essential requirements of all customers, attention 
has again been focused on the unsatisfactory production 
position. Holidays, falling manpower, and the lack of 
new recruits have added to the difficulties, and there 
seems little prospect of outputs showing any upward 
trend for a long time. A sustained inquiry has been 
circulating on the market from the industrial and public- 
utility concerns in the home market, and as a rule 
collieries are well booked with business from these sources 
for some months to come. A steady interest was wn 
by some foreign users, but apart from some of very 
lowest grades there was no coal available for general 
export. Some coal was being shipped under official 
direction for the use of the military authorities on the 
Continent and to some of the most important coaling 
depots. There can, however, be no big expansion in the 
volume of the export trade until productions have been 
increased very considerably. On home account the 
demand was sustained for all the large sorts, but sellers 
had very little of these classes to offer for delivery for 
some months to come and the tone remained very firm. 
The demand for the bituminous smalls and sized descrip- 
tions was fully maintained and outputs were almost 
completely sold for some time to come. The best dry 
steams were being steadily absorbed but some of the 
inferiors were quietly available. The home demand for 
cokes and patent fuel was brisk and was not easily 
satisfied. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, business in tin-plate was a little quieter, as 
most makers had sold the bulk of their output for the 
third quarter of the present year. There was no improve- 
ment in the export section of the industry. Steel sheets 
continued to be sought after, and owing to heavy commit- 
ments, makers were reluctant to accept new business. 
The iron and steel scrap market maintained its improve- 
ment and the demand for the heavier and better qualities 
was good. The prices of iron and steel products and of 
non-ferrous metals were as follows: Standard quality 
coke ‘tin-plates, per box of 108 Ib., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d. f.o.r. for home con- 
sumption and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box f.o.r. for home consumption. Unassorted tin-plate 
base uncoated plates, 25s. 9d. per box f.o.r. at makers’ 
works. Galvanised corrugated steel sheets, No. 24 gauge, 
in bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
121. 2s. 6d., all per ton, delivered. Welsh hematite pig 
iron, 71. 9s., and Welsh basic pig iron, 61. 15s. 6d., both 
per ton, delivered, and both subject to arebate of 5s. The 
distribution of supplies of metallic tin is controlled and 
the price of the metal is 3001. a ton. The maximum price 
of fire-refined copper (containing not less than 99-2 per 
cent. of the metal) is 607. 10s. a ton, and that of high- 
conductivity electrolytic copper, 621. a ton. The maxi- 
mum control price of good soft pig lead is 311. 10s. a ton, 
and that of spelter 321. 15s. a ton. 





“ SANDWICH ”-TYPE ELECTRIC CABLES.—We have 
received from Messrs. British Insulated Cables, Limited, 
Prescot, a descriptive brochure of the firm’s “‘ Sandwich’’- 
type cables, List No. N.S.C.13, which we are informed 
replaces List No. N.S.C.10. The cables have their insu- 
lation built up by alternative layers of pre-impregnated 
paper tapes and of dried non-impregnated paper tapes. 
In the subsequent manufacturing processes, surplus 
compound from the former tapes is absorbed by the dry 
layers until an even distribution of the insulating com- 
pound obtains. The cables are manufactured to current 
British Standards and are supplied for pressures up to 
3-3 kV, and conductors from 0-04 sq. in. and upwards 
in area. The brochure is fully illustrated and recom- 
mended methods of installation are described. 





AEROLITE FoaM GLUE.—<An interesting machine 
developed by Messrs. Aero Research, Limited, Duxford, 
Cambridge, is described in detail in their Bulletin No. 31, 
July, 1945. The machine is used in the manufacture of 
Aerolite foam glue for plywood and veneering. This glue 
is employed as one method of reducing cost where this 
is a primary consideration. The glue mixture is whipped 
up into a foam by a high-speed whisk and its volume 
is approximately doubled by the inclusion of minute air 
bubbles; the product, however, is quite stable. It 
is stated that neither water resistance nor mould resist- 
ance is sacrificed. Aerolite foam glue is stated to be in 
successful use in large-scale plywood manufacture and 
as it introduces very little moisture into panels, it is 
particularly suitable for the economical veneering of ply- 





wood sheets with decorative woods. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MINING ENGINEERS.—Wednesday, 
July 18, 11.30 a.m., University College, University 
Park, Nottingham. Annual General Meeting. (i) 
Financial Accounts for the Years 1940 to 1944, inclusive. 
(ii) Presidential Address by Professor Douglas Hay. 
(iii) “‘ Simultaneous Cutter and Loader for Longwall 
Mining,” by Messrs. T. E. B. Young and W. H. Sansom. 
INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, July 18, 6 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. ‘“‘ Industrial Canteens,” by Mr. 
H. H. Grattidge. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, July 19, 5.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. (i) “ Scraping 
Practice at the Mines of the Tharsis Sulphur and Copper 
Company, Spain,” by Messrs. N. P. Rutherford and 
D. A. Clark. (ii) “A Note on the Use of Concrete 
Piping for Ventilation and Drainage in Main Haulage 
Development,” by Mr. J. W. Cairns. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, July 27, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Discussion Groups to consider prob} in cti 
with the suggested Research Circle. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General.—Conditions in the iron and allied trades vary 
considerably ; some branches of industry are busily 
employed while others are in need of orders to maintain 
production. The relaxation of controls is slower than 
was hoped for and the delay is hampering business for 
home and export inquiries are numerous and large ; 
transactions, in the near future, are expected to be on 
a@ substantial scale. Native raw materials are still in 
ample supply and an early increase in the imports of 
high-grade iron ore from overseas is confidently expected. 
The total tonnage output of iron and stee] remains at a 
high level and is increasing. An interesting feature of 
the present situation is the increased orders for light 
castings and the consequent heavier demand for high- 
phosphorus iron. 

Foundry and Basic Iron.—The increasing consumption 
of ordinary foundry pig is severely straining the sources 
of supply and unless the present make can be substanti- 
ally improved or larger deliveries of iron from other 
producing areas can be secured, an inconvenient shortage 
ie threatened. The production of basic iron, however, is 
sufficient for current requirements. _ 

Hematite, Low-Phosphorus and Refined Iron.—The limited 
make of East Coast hematite still necessitates the careful 
rationing of authorised users, but producers are able to 
meet urgent needs. Outputs of low- and medium- 
phosphorus iron are moving steadily into consumption 
at the engineering foundries and available parcels of 
refined qualities are well taken up. 


Manufactured Iron and Steel.—There are few new 
features in the semi-finished iron and steel] industries. 
Semi-finished iron is still obtainable in satisfactory 
quantities but the heavy demand for stee] semies con- 
tinues difficult to meet. Steel sheet bars and billets, 
in particular, are wanted in large quantities and re-rollers 
are accepting parcels of inferior crops without question. 
An increase in the output of certain finished-iron com- 
modities is reported and producers of heavy steel joists 
have rather more work on hand, while the somewhat 
freer distribution of specifications for heavy plates is 
very welcome. Light sheets, both black and galvanised, 
cannot be purchased, except for distant delivery dates. 
Rail mills are fully occupied and plants producing colliery 
equipment are also actively engaged. 


Scrap.—aAll classes of scrap are in strong demand, par- 
ticularly heavy steel, machinery metal] and good cast iron. 





INSTITUTE OF TRANSPORT.— The names of the candi- 
dates who have been awarded prizes in connection with 
the examinations of the Institute of Transport for 1944 
have now been announced. In the associate-member- 
ship examination, the first prize of 201. was awarded to 
Mr. K. A. Lamb, of Goole, and the second prize of 101. to 
Mr. J. H. Braggs, of Consett. In the graduateship 
examination, the first prize of 101. was gained by Mr. 
J. P. Hine, of London, and the second, of 51., by Mr. E. W. 
Grimm, of Birmingham. The Railway Companies 
Association Prizes of 101. each were awarded to Mr. B. O. 
Wildman, of the L.M.S.R., Rotherham, in respect of 
the iat bership examination, and to Mr. F. 
West, of the L.N.E.R., Nottingham, in respect of the 








graduateship examination. 
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RECONSTRUCTED 


LOCOMOTIVES 


(For Description, see Page 21.) 
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ARC-WELDING PREHEAT CALCULATOR.—Although most 
steels do not need preheating before welding, the welds 
of those with a higher carbon content than normal, such 
as some alloy steels, are more satisfactory if preheating is 
practised. Messrs. The Lincoln Electric Company, 
Limited, Welwyn Garden City, Hertfordshire, have 
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accordingly developed a handy device to guide operators 
in this matter. It consists of a disc of heavy coloured 
plastic 6} in. in diameter, with four movable sections, 
rotation of which enables the preheat and interpass 
temperatures to be read off on appropriate scales. The 
use of the calculator presupposes a knowledge of the 


. 14. Bunxzr Enp or O1t-Burnine TANK ENGINE. 


joint thickness and the chemical analysis, such as the 
carbon content, since these data enter into the pre- 
liminary setting, but the calculator is simple to operate 
and full instructions are issued with it. The price is 
158. complete with a protective case, and the caloulator 
can be obtained from the address given above. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMPE sar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom.................... £3 5 0 
For Canada— . 
Thin paper copies ................ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin _ ene 
Thick paper copies 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art pa two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
a of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. line up to one inch. The 
line averages six wi and when an advertisement 
measures an inch or more, the is 18s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 





Classified advertisements intended for insertion in 
the ourrent week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
Reotion, attes, 10 daye previous to the date of ub- 
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The proprietors will not hold themselves soapenniite 
for advertisers’ blocks left in their possession for more 
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THE KING’S CROSS 
ACCIDENT. 


In the 95 years of its existence, the King’s Cross 
terminus of the London and North Eastern Railway 
has become so familiar a feature of British rail trans- 
port that any interruption of its normal functioning 
automatically qualifies as ““ news,” and any accident 
within its familiar precincts, apart from the rarity 
of such an event, has a claim upon the popular 
attention which may bear little relation to the extent 
of the damage and the temporary dislocation of the 
service. Unhappily, the derailment of part of the 
6 p.m. Leeds and Bradford express, which occurred 
on Sunday, February 4, 1945, was one which 
affected many road users as well as railway passen- 
gers, for one of the two persons killed was Mr. Cecil 
Kimber, designer of the M.G. motor car and manag- 
ing director of the company which produces it ; 
but, in addition, there were points of technical 
interest involved which make this accident particu- 
larly notable, as is made clear in the report which 
Major G. R. S. Wilson has now presented to the 
Minister of War Transport. 

The train concerned consisted of 17 bogie corridor 
coaches (most of them, including the last four, fitted 
with Buckeye couplings) and had a weight, with its 
full load of passengers, luggage and parcels, of 
approximately 590 tons behind the tender of the 
A.4 Pacific engine, No. 2512, which was driven by 
Driver Catmore. It started from platform 5, from 
which the track has a falling gradient of 1 in 100 for 
146 yards before entering the middle one of the three 
Gas Works Tunnels. The line continues to fall to 
a point 51 yards inside the tunnel, where it passes 
under the Regent’s Canal, and then rises at 1 in 105 
for about 1} miles. This tunnel, incidentally, is 
the oldest of the three—each of which contains two 
tracks—and formed the original exit from and 
approach to King’s Cross station ; its two tracks are 
now, on the west side, the down main No. | and, on 
the east side, the up reliefline. Seven yards outside 
the tunnel entrance are No. 155 points, connecting 
the down main No. 1 to No. 15 platform road, the 





up relief lines. The train had to use this crossover 
in proceeding from No. 5 platform to the down main 
No. 1. The distance of 35 yards from No. 155 to 
No. 145 points, on the down main No. 1, forms 
track-circuit section No. 58, the next two sections 
on down main No. 1 being numbered 91 and 92, 
and having lengths of 80 yards and 180 yards, 
respectively. Two lights are provided on the tunnel 
wall in section 91 and two more in section 92, on 
the near side of the track. 

The train started 5 minutes late and, on the 
rising gradient in the tunnel, the engine began to 
slip badly, finally coming to a stand as it approached 
the northern exit. The train then ran backwards 
out of the tunnel, reaching a maximum speed of 
six to seven miles an hour; but neither the driver 
nor the fireman realised that it was doing so, and 
although the guard, who was in the middle vehicle 
of the train, suspected that it might be, he took no 
action. Signalman Sabatini, in the box at the end 
of No. 5 platform, noticed that the sections on the 
track-cireuit diagram, which had been progressively 
cleared as the train climbed through the tunnel, were 
becoming occupied again, in the reverse order, and 
realised that the train was running back. By this 
time, the road had been set for No. 10 platform, 
where the 7 p.m. Aberdeen train was standing ; 
and, to avoid a collision with this train, he reversed 
No. 155 points to divert the slipping Leeds train 
into No. 15 platform road, which was empty. 
Although he acted with the most commendable 
promptitude, he was just too late; the points 
reversed between the bogies of the rearmost coach, 
which was derailed and thrust against a stanchion 
of the signal bridge, which cut into it and killed 
Mr. Kimber and another passenger. Twenty-five 
other passengers suffered shock and minor injuries, 
and a train attendant, in the same coach, who was 
about to apply the brake, was more severely injured. 

The engine, No. 2512, is fitted with two inde- 
pendent sets of sanding gear, namely, a dry or 
gravity set delivering to the leading coupled wheels 
and a steam set, delivering to the middle pair of 
coupled wheels. The regulator handle is pivoted at 
its upper end and swings in a fore-and-aft plane, 
being pulled backwards to open the regulator ; and 
reversing is by screw gear, the axis of the screw being 
vertical and the handle resembling that of a tender 
hand-brake. Major Wilson found that the reversing 
gear was not easy to turn in either direction with one 
hand, so that it was unlikely that a driver could 
move it inadvertently. Other points of possible 
significance were that the sand was found by the 
driver, before starting, not to be discharging freely, 
and that he topped up the boxes with fresh sand 
from the nearby kiln; that the down main 
No. 1 track was newly relaid, the Leeds train being 
only the sixth to pass over the new rails; that the 
first of the six, a train of 12 empty coaches, drawn 
by a tank engine, had slipped to a stand in the 
tunnel, and had to be assisted forward; and that 
the load of 17 coaches on the Leeds train was one 
more than the pre-war permissible maximum. 

Driver Catmore’s evidence was that he started 
with the engine in full forward gear and a full boiler 
pressure of 250 lb. per square inch, and experienced 
no serious slipping until he reached the tunnel 
mouth. He then applied both steam and dry 
sanders, but the engine continued to slip violently, 
though he tried to make the wheels grip by closing 
and reopening the regulator. He thought he was 
moving forward all the time. The engine was still 
slipping when he felt a slight bump and, thinking it 
was caused by another engine, coming up in the rear 
to assist his train, he closed the regulator and shut 
off the steam sander. Presently he found that the 
train had stopped, so he did not apply the brake. 
He could see nothing ahead, because of the smoke 
and steam, and hearing was difficult because the 
safety valves were still blowing off. He denied 
emphatically that he had ever touched the reversing 
gear after the start. Because of the volumes of 
smoke and steam, both he and the fireman left the 
footplate for air, when the train stopped ; he then 
went to the telephone at the northern exit to report. 
An inspector who went into the tunnel found the 
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engine still blowing off steam and the atmosphere 
very oppressive ; he reported that the driver was 
“terribly agitated”’ and the fireman “in a bad 
way ”—apparently for want of air, as the driver, 
when he went to telephone, left the fireman lying 
on the ground. The same engine, with another 
crew, drew 14 coaches forward and backed them 
into No. 2 platform; but it was unable to move 
this shortened train up the incline until a second 
engine was attached in front. Eventually, this 
engine took the 14 coaches as far as Peterborough, 
on the way to Leeds ; on this journey, the sanding 
gear was found to be inoperative. 

Major Wilson made a number of tests in the 
tunnel, some ten days later, and early in March, 
using a train of corresponding weight and the 
same engine, with the dry sanders out of action. 
On these occasions, however, the engine was handled 
by @ more skilful driver, who found no difficulty 
in dealing with such slipping as did occur. On two 
of the series of three special tests made on March 4, 
Major Wilson rode on the footplate, finding the 
atmospheric conditions in the tunnel “ rather 
oppressive but nothing worse.”’ On the 
first test of this series, on which no sand was used, 
the driver notched up to 40-per cent. cut-off before 
slipping ceased, to reduce the thrust at the wheels, 
opening out again when slipping ceased. On the 
second test, he was instructed to use full forward 
gear throughout and to handle the regulator roughly. 
There was violent slipping half-way through the 
tunnel, but when the wheels did grip, they retained 
their hold. The train was allowed to roll back, 
braked to a stop, and restarted again without 
slipping, though its whole length was then on the 
rising gradient of 1 in 105. Again it was allowed to 
roll back, with the engine in forward gear, and 
when the speed backwards was approaching 4 m.p.h., 
the regulator was opened; but the engine took 
some time to check the backward movement, 
slipping continuously, and it was found impossible 
to judge the direction of movement from the foot- 
plate until one of the tunnel lights was passed. 

Major Wilson’s conclusion was that the accident 
happened because Driver Catmore (whose “ ability 
was not more than average ” in handling the engine) 
lost his head when the train became stalled, and the 
fireman did not realise the situation. Major Wilson 
considered also that the guard’s responsibility was 
no less than the driver’s, because, although he 
suspected that the train might be running back, he 
did not verify this, as he might have done, by looking 
for the tunnel lights or touching the wall with his 
flag stick, nor did he apply the brake. The maxi- 
mum load of 18 coaches was not excessive for an 
A.4 engine, Major Wilson continued. The failure 
of the sanding gear, and the fact that the rails were 
newly laid, contributed to cause the accident, but 
the conditions arising from the gradient of 1 in 105 
were “not particularly severe.” The driver's 
failure to notice the passing of more than one of 
the tunnel lights was due to the facts that he had 
closed the sliding window of the cab to keep out the 
smoke, and that the slide was a war-time steel plate 
instead of the normal glass pane; but the guard 
should have seen at least three lights during the 
backward movement, and his “disregard of his 
responsibilities” is stigmatised as “ particularly 
regrettable.” 

The recommendation is made that more tunnel 
lights should be provided, and it is understood that 
this is to be done ; but nothing is said about improv- 
ing the ventilation of the tunnels and, although 
Major Wilson found the conditions in this respect 
to be no more than “rather oppressive,” man 
travellers out of King’s Cross might regard this as 
an understatement. It would have been interesting 
if some samples of the tunnel atmosphere had been 
taken, from the footplate of an engine working 
heavily at the head of a long train, and critically 
examined after the manner of the late Dr. J. S. 
Owens ; and it might have been worth while, too, 
to ascertain whether Driver Catmore was more than 
usually sensitive to the presence of an excess of CO, 
in the confined and overheated space of his engine 
cab, and whether the foulness of the air in the cab 
was materially increased by the slipping of the 
wheels and consequently fiercer suction through the 
eab into the firebox when the firedoor was opened. 





THE ENGINEER’S PART IN 
TOWN AND REGIONAL 
PLANNING. 


Nor quite a year ago, the Council of the Institu- 
tion of Civil Engineers—who had been considering 
for some time questions of town and country plan- 
ning, so far as these are within the purview of the 
civil engineer—decided to appoint a committee to 
advise the Council on matters relating to the engi- 
neer’s share in such work. This Town and Country 
Planning Committee, as it was called, was composed 
of engineers of long experience in municipal engin- 
eering work and the provision of public services, 
and the scope of their terms of reference was well 
indicated to the members of the Institution by a 
series of four lectures on the general subject of ‘‘ The 
Position of the Engineer in Relation to Town and 
Regional Planning,” delivered at the Institution 
during October and November of last year. These 
lectures have now been printed* and form a useful 
indication, not only of the trend of current thought 
and practice in this field, but also of the urgent 
need for the closest co-ordination between all con- 
cerned in the planning of municipal and other public 
works if the best combination of economy and 
efficiency is to be achieved. 

The first lecture of the series was delivered by 
Mr. H. J. Manzoni, C.B.E., M.Inst.C.E., city engi- 
neer and surveyor of Birmingham, and dealt with 
“The Basis of Town and Country Planning.” The 
primary need, said Mr. Manzoni, was to define, 
upon a rational basis, those parts of each of the 
regions, into which the country divided almost 
naturally for planning purposes, that should be 
used for the establishment of urban communities 
or reserved as open spaces or for agriculture. To 
achieve this definition in the best possible manner, 
it was necessary to start with a national skeleton 
plan showing such features of policy as main com- 
munications, the location of industry, the develop- 
ment of power resources—all matters in which 
engineers were involved—and national reservations 
of parkland and seashore. Such a plan should be 
accompanied by a definite policy for agriculture, 
and by certain standards—for example, for building 
—as a guide to detail planning. The second stage 
in the logical sequence was regional planning and 
the third stage, local planning. 

Throughout each stage, the science of engineering 
was interspersed with the work of other specialists. 
There were certain operations involved which engi- 
neers were not competent to undertake, but this 
applied equally to the members of every other 
profession who might be engaged upon the scheme. 
It was essential that some one person or group of 
persons, working in harmony, should have sufficient 
knowledge of the complete requirements to ensure 
that each aspect was covered by the most com- 
petent person. In practice, Mr. Manzoni considered, 
that aim would be best achieved by a single co- 
ordinator, who should have had a thorough training 
in one of the basic professions—engineering, archi- 
tecture, or surveying—and should have had also a 
long experience in the work itself. Such experts 
were comparatively rare, but they did exist, and 
most of them would be found in the service of 
various local authorities about the country, where 
they were able to maintain close and continuous 
contact with the sociological problems of com- 
munities as well as with a wide range of engineering 
science. 

The second lecture, on ‘‘ Traffic Problems,” was 


Y | delivered by Mr. W. S. Cameron, M.Inst.C.E., city 


engineer of Leeds, and a past-president of the Town 
Planning Institute. Apart from its practical sugges- 
tions to meet current needs, it was notable for an 
introductory historical section which showed how 
traffic problems have always accompanied changes 
in means of transport, and have occurred frequently 
in the past where the flow of traffic was largely 
seasonal in character. Mr. Cameron also indicated 
clearly the necessity of full statistical data as a 
basis for maps showing the primary conditions to 
be taken into account when planning the transport 





* Published by the Institution of Civil Engineers, 
Great George-street, London, S.W.1. [Price 3s.] 


system of an urban area as a co-ordinated whole, 
or seeking to obviate the shortcomings inseparable 
from a system imposed by gradual development 
upon an area not designed to accommodate it. He 
proceeded to compare the relative advantages and 
disadvantages of the principal types of public. 
service street vehicle—the tramcar, the trolley "bus, 
and the motor "bus with petrol or Diesel engine; 
but touched only incidentally upon the tube railway 
and other systems of sub-surface transport. The 
problems of the pedestrian, the eyclist, and the 
horse-drawn vehicle were outlined, but no solutions 
were advanced that were not already familiar, 

Mr. D. G. Bevan, M.Inst.C.E., general engineering 
assistant to the city engineer and surveyor, Bir. 
mingham, gave the third lecture, his subject being 
“Drainage, including River Works.” Although 
drainage was a fundamental consideration to primi- 
tive man, Mr. Bevan observed, some of the largest 
of modern urban communities were on sites which 
were thoroughly bad from this point of view ; for 
instance, London, which was due to the influence of 
seaborne trade, and Birmingham, one of the few 
large cities situated on an upland area, but one 
which grew with a total disregard to the drainage 
problems that were being created. Most of Mr. 
Bevan’s lecture was devoted to the drainage pro- 
blems of Birmingham, which probably provides as 
good an example as any of this type of engineering 
difficulty and the lessons to be drawn from it. At 
all stages, drainage is a matter of skilful engineering, 
and Mr. Bevan may be held to have succeeded in 
his aim of indicating the important part that the 
engineer must pay in planning, in respect of all 
matters relating to drainage. These include, in 
regional planning, as he pointed out in his con- 
cluding summary, the study of existing rivers and 
provision for their maintenance and improvement, 
the restriction of development in areas where 
drainage and sewage disposal would be uneconomic 
to carry out, the study and development of existing 
sewerage, and the location of indystry in relation to 
sewerage facilities. In town planning, consideration 
must be given to the planning of main sewerage in 
advance of development, the siting of sewage- 
disposal works, the detailed planning of river 
improvement works, and control of _the order in 
which expansion shall take place within an area 
in relation to the expansion of its sewerage system. 
These, as Mr. Bevan observed, are all matters requir- 
ing sound engineering knowledge and much practical 
experience. Very large sums of money would be 
involved, and the best engineering skill available 
must be applied to the initial planning. 

The final lecture, on “‘ Services (Electricity, Water, 
Gas, and Post Office),’’ was delivered by Mr. J. Paton 
Watson, M.Inst.C.E., city engineer and surveyor of 
Plymouth. So far as these services are concerned, 
Mr. Watson said, little progress in planning has been 
made during the past century, and “ the law of the 
jungle above ground, which is now being dis- 
entangled prevails to a greater extent in the under- 
ground”; the mechanical problems of distribution 
have been and are being solved successfully, but 
they have led to “a chaotic maze of wires and 
cables, ducts and pipes, beneath the ground, which 
are becoming the despair of the distribution eng! 
neer.” The provision of subways, a solution fre- 
quently urged, loses something of its superficial 
attractiveness when the cost is examined ; and, 
apart from this factor, as Mr. Watson pointed out, 
there is no unanimity of opinion as to the merits 
and demerits of common subways for utilities 
mains, or even a general acceptance of the principle 
that a subway can be occupied by each utility in 
company with its fellows. No single engineer, he 
thought, was competent to give an opinion on the 
matter, and an authoritative investigation was 
necessary, followed by an official expression of 
opinion made and implemented by revised and new 
codes of regulations which would settle the condi- 
tions and the occupants for which subways should 
be designed. His summary of the arguments for 
and against standardised direct laying of mains 
under wide footpaths, as compared with the use of 
subways, might invite criticism, as he eeggeured, 
but it put the matter in a clear light which shoul 
facilitate an eventual solution if any unification of 





practice is really feasible. 
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NOTES. 


THe Frencu Ling. 


Apart from the sensational appearances in the 
news of the liner Normandie, now the Lafayette, 
when she caught fire and sank in New York Harbour, 
to be subsequently salved by the United States 
Government, security considerations have prevented 
the publication of any information about the ships 
of the Compagnie Générale Transatlantique, better 
known in this country as the French Line ; but some 
details of the losses sustained by this famous fleet 
of passenger and cargo liners were disclosed by Mr. 
M. Marie, the new chairman of the board, at a 
luncheon given by the company in London on 
July 4. Of the fleet of some 50 ships which they 
possessed at the outbreak of the war, said M. Marie, 
the company have lost 26, of a gross tonnage of 
nearly 265,000. Eight more have been damaged 
beyond repair, making the total losses about 458,000 
gross tons, or approximately 68 per cent. of the 
original tonnage. Of the big ships which were 
employed on the New York service, the Normandie, 
Champlain and De Grasse have gone, leaving only 
the Ile de France, now relatively old and probably 
not worth refitting as a passenger ship, although she 
has given valuable service as a troopship under the 
management of the Cunard Line and the P. and O. 
Company. The West Indies fleet has lost the 
Mexique, Cuba, Flandre, De la Salle and Carimare, 
leaving only the Colombie, now a hospital ship. The 
Cuba, manned by a Fighting French crew, was 
employed throughout the war as a troopship, but 
was sunk only a few days before the end of the war 
in Europe—fortunately, with very little loss of life. 
“To add to our anxiety,” continued M. Marie, 
“ the French shipbuilding industry, which was never 
as robust as one could have wished, has been very 
badly hit. The names of Dunkirk, Le Havre, Le 
Trait, St. Nazaire, Nantes and Bordeaux have ap- 
peared often enough in the lists of Allied targets to 
leave no doubt of the state to which our shipyards 
are reduced. This is part of the price we had to 
pay for the common victory, and we accept our 
share with a stout heart ; but if we are to fill the 
grievous gaps made in our fleets—gaps which have 
not been made good in any way during the war, as 
shipbuilding in France was practically at a stand- 
still—we will have to seek help from abroad, at least 
for a time, and I feel sure that this help will be 
readily forthcoming. In collaboration with my tech- 
nical staff and advisers, we are drawing up a new 
building programme, embodying the latest technical 
developments, to bring back the high standard of 
service and efficiency of our fleet and to meet, as 
far as possible, the new and formidable competition 
from the air. In that respect, we hope that sound 
common sense will prevail, to prevent unbridled and 
chaotic competition.” 


DreseL EnGines ror Lanprne CraFt. 


At the invitation of Messrs. Davey, Paxman and 
Company, Limited, a number of members of the 
Institute of Marine Engineers and of the Diesel 
Engine Users’ Association visited the Britannia 
Works and Standard Ironworks at Colchester on 
Saturday, July 7. The Britannia Works, which 
before the war were derelict, were requisitioned by 
the Ministry of Supply in 1940 for the assembly 
and testing of Diesel engines for landing craft, and 
were reconditioned and equipped by Messrs. Davey, 
Paxman and Company, Limited, who were ap- 
pointed managers. The engines produced are of 
the Paxman-Ricardo V-type, with 12 cylinders 
arranged in two banks with two blocks of three 
cylinders in each bank ; the cylinders are of 7-in. 
bore, the piston stroke is 7} in., and the designed 
output is 500 brake horse-power, continuous rating, 
at 1,375 r.p.m. The whole of the components 
required are made by outside contractors and are 
supplied completely finished to the Britannia Works, 
where they are assembled almost entirely by un- 
skilled labour. The 1,000th engine was completed 
and dispatched in August, 1943, at which time we 
were able to see the work in progress. An illus- 
trated description of it will be found on page 174 
of our 156th volume (1943), but as the engines were 
on the secret list at that time, no indication of the 


location of the works could be given. Unfortunately, 
the works were severely damaged by enemy action 
in February, 1944, but the rate of production was 
not greatly affected by the damage, which was con- 
fined mainly to the testing and dispatch depart- 
ments, and arrangements were made for this part 
of the work to be carried out temporarily at the 
Standard Ironworks. The damage was repaired 
and normal working restored by August, 1944. The 
maximum production achieved was 40 engines a 
week and the total number of engines produced up 
till VE day was 1,981. A luncheon during the visit 
was presided over by Mr. Edward Paxman, who, 
after welcoming the guests in a speech following the 
luncheon, said that the engines had been used for 
all British tank landing craft, as well as for the 
propulsion of train ferries and many other vessels. 
In some large landing craft for service in the Far 
East four engines of the type referred to would be 
employed, two being coupled through reduction 
gearing to each of the two propeller shafts. The 
engines had run for 2,500 hours without main- 
tenance. Mr. W. D. Heck responded on behalf of 
the members of the Institute of Marine Engineers, 
and Mr. A. K. Bruce for those of the Diesel Engine 
Users’ Association. The only other speaker, Mr. 
W. A. Tookey, said that production had resulted 
from the team-work of many people. The Ministry 
of Supply had had the duty of organising the supply 
of components, and had been fortunate in having 
had the assistance of one of the Anglo-Iranian 
Oil Company’s engineers in obtaining them. Lloyd’s 
Register of Shipping had been responsible for the 
inspection work. Messrs. Paxman, he added, had 
been able to overcome many more difficulties than 
had been apparent from the brief inspection of the 
works made that morning. What had been seen 
was the result of the continuity of orders received 
after the fall of France and was an indication of 
the facility with which British engineers could 
undertake any similar task. Finally, Mr. Tookey 
said his remarks must be regarded as the swansong 
of his four years’ connection with the Ministry of 
Supply, as at the end of the month he would cease 
to be a temporary civil servant. After luncheon the 
visitors inspected the Standard Ironworks, which 
are the company’s main works and have been in 
existence since 1865. s 


Wark Srores Pacxinc EXHIBITION. 

The opening of an exhibition having an important 
bearing on the handling of war stores, particularly of 
those stores which are destined for tropical countries, 
was recorded in the issue of ENGINEERING for 
November 3, 1944, page 352, as having taken place 
on October 27 of that year, and the account was 
followed in a subsequent issue by an illustrated 
description of some of the exhibits. We are advised 
by the Ministry of Production that since the date 
of opening over 20,000 persons have visited the 
exhibition and that, in consequence of its instructive 
nature, it has been decided that it shall remain open 
for another three or four months. The dis- 
play, which is known as the Anglo-American Ser- 
vices Exhibition of Preservation and Packing, is at 
the Central Ordnance Depot, Feltham, Middlesex. 
The general public are not admitted, entrance being 
accorded by invitation to persons responsible for 
packing at the works and factories of manufacturers 
and suppliers. These persons have hitherto consisted 
largely of members of the administrative staffs, 
but since it has become evident that the information 
the exhibits convey cannot be too widely dissemin- 
ated in view of the issues concerned, members of the 
executive staff, shop managers, foremen, charge 
hands and others are now eligible for admission. 
It is accordingly suggested that firms should apply 
for invitations for such persons, the applications being 
made to the Exhibition Officer at the address given 
above. Parties will be organised from all parts of 
the country. It may be noted that visitors are not 
only permitted to inspect the illustrative examples 
but will be able to join conducted tours through 
the preservation, packaging and flow packing sheds 
at the depot itself, in which sheds they will be able 
to witness the complete sequence of operations 
involved in tropical packing, from the receipt of 
stores for cleaning and degreasing to the final pack- 





ing in wood cases for shipment. It will, of course, 


be realised that the methods and materials used in 
tropical packing, though developed primarily to 
avoid wastage and loss of war material by damage 
and deterioration in transit and in store, are equally 
applicable to the needs of peace-time exporting firms, 
which, in the past, have often suffered considerable 
loss in products from causes now shown to be pre- 
ventable. We are also advised by the Ministry of 
Production that some new methods have been 
worked out since the exhibition was opened and are 
now on view together with the original examples. 


THE Mavupstay Society. 


The third annual general meeting of the Maudslay 
Society was. held at the Waldorf Hotel, London, 
W.C.2, on Friday, July 6, the chair being taken 
by the retiring President, Lieut.-Colonel P. H. 
Johnson, D.S.0., M.I.Mech.E. In the course of his 
presidential address, in which he gave some personal 
reminiscences of the closing years of the firm of 
Messrs. Maudsley, Sons and Field, Limited, Colonel 
Johnson outlined the preliminary steps that had 
been taken to give effect to the Society’s object of 
commemorating the life and pioneer engineering 
work of Henry Maudslay by the institution of a 
scholarship. Hitherto, he said, only a very limited 
number of interested engineers and others—many 
of them former apprentices or employees of Messrs. 
Maudslay, Sons and Field, or members of the 
Maudslay and the Field families—had been invited 
to contribute to the fund, which, even so, had 
reached a total of rather more than 7001.; but the 
Society had it in mind to make a wider appeal, 
and the Committee had given much thought to the 
best means of doing so. It was considered that, 
before launching any such appeal, they should be 
in a position to give possible contributors a clear 
idea of the terms of the suggested award. Many 
schemes had been drawn up, embodying a variety 
of governing rules, but eventually it was considered 
that, bearing in mind the outstanding characteristics 
of the man they desired to commemorate, the award 
should depend primarily upon character rather than 
upon academic attainments. Such a basis, it was 
felt, would have appealed more than any other to 
Henry Maudslay himself, whose name would be 
always associated with a most fruitful era in the 
development of machinery and all that machinery 
meant to the welfare and convenience of mankind. 
At the conclusion of his address, Colonel Johnson 
inducted into the presidential chair his successor, 
Mr. Joseph Maudslay, M.I.Mech.E., a great-grandson 
of Henry Maudslay. The following officers, etc., 
were elected at the meeting, to serve during the 
1945-46 session : vice-president, Mr. C. C. Maudslay, 
B.A. (Cantab.); historian, Mr. J. Foster Petree ; 
secretary, Mr. W. W. S. Robertson, B.Sc. (Eng.) ; 
treasurer, Mr. W. H. A. Robertson; members of 
the Committee, Mr. H. S. Ratcliffe, O.B.E., Mr. 
H. E. Metcalf, and Mr. J. H. Sampson. At the 
luncheon which followed the annual general meeting, 
the guests included Sir Richard Gregory, Bt., F.R.S., 
who gave an address on “ Discovery and Invention,”’ 
and Engineer Vice-Admiral J. Kingcome, C.B., 
Engineer-in-Chief of the Fleet ; and the chairman, 
Mr. Joseph Maudslay, touched on a subject of topical 
interest—screw-thread unification—by describing 
how he had collected, in the Lambeth works of 
Messrs. Maudslay, Sons and Field, shortly before 
the dissolution of the firm, a set of the original 
screwing taps and dies introduced by Henry 
Maudslay, now in the Science Museum at South 
Kensington. 





THE JUBILEE OF THE AMALGAMATED ENGINEERING 
Unron ; ERRATUM.—In an article on “‘ The Jubilee of the 
Amalgamated Engineering Union” we regret that the 
figure for the membership of the Union, quoted in the 
second paragraph of page 12, ante, was incorrectly given 
as nearly 90,000. This, of course, should have read 
900,000. 





REPAIR WORKS ON THE L.M.S.—During the years 
1940 to 1944, the London Midland and Scottish Railway 
expended 39,733,0001. on renewals and repairs to the 
permanent way and works on its system. These involved 
the complete renewal of 1,679 miles of track and the 
use of 1,908,864 cubic yards of ballast, 286,249 tons of 





rails, and 4,711,889 sleepers. 
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LETTERS TO THE EDITOR. 


THE FLEXURE OF A BEAM. 
To THe Eprror or ENGINEERING. 


Sir,—A criticism received by the writer of a letter 
in your issue of May 25 last, page 414, under the 
above title is to the effect that the principles (6) and 
(c) enunciated therein are self-evident and do not 
conflict with the mathematical theory of elasticity. 
Those principles, (6) total tension is equal and oppo- 
site to total compression set up by the bending, and 
(c) the couple of the out-of-balance tension and com- 
pression loads is equal and opposite to the bending 
moment at the section, are indeed, so far as the 
writer is aware, self-evident to most engineers but— 
and here is the crux of the matter—the mathematical 
theory of elasticity does not appear to accept them 
or only to a very limited extent. This statement is 
based on the following evidence. 

Firstly, that Professor Love’s book on the mathe- 
matical theory is still the acknowledged authority 
and it is clearly indicated therein that the old 
theories—of which principles (b). and (c) are the 
kernel—are inapplicable to any case of bending by 
a transverse load. (Page 20 of the Historical Intro- 
duction Treatise on the Mathematical Theory of Elas- 
ticity, A. E. H. Love, Cambridge University Press, 
Second Edition, 1906.) 

Secondly, test results prove that a beam of cast 
iron of rectangular cross-section, simply supported 
and centrally loaded, breaks at about 75 per cent. 
greater load than it should do according to the 
mathematical theory. The mathematical theory 
does not apply to cast iron but principles (b) and (c) 
do, for by moving the neutral axis towards the com- 
pression face and curving the line representing the 
transverse stress distribution, the out-of-balance 
couple of the tension and compression loads can 
equal the breaking bending moment without the 
calculated stress on the tension face exceeding the 
tensile strength of the cast iron. 

The mathematical theory of elasticity does not 
admit this apparently self-evident proposition and 
this is the reason why the writer avers that the 
mathematical theory contains an inherent miscon- 
ception which it is necessary to destroy before 
radical advances in research into the strength of 
materials can be established. 

Furthermore, this alleged misconception inherent 
in the mathematical theory has caused to be invented 
an imaginary stress called the “elastic limit’ above 
which the mathematical theory of elasticity does not 
apply. It is, in the writer’s view, a mistake to 
assume, because the mathematical theory breaks 
down, as indeed it does at this imaginary stress 
called the “ elastic limit,” that the transverse stress 
distribution of, for example, cast iron or of concrete 
is indeterminate. So far as cast iron is concerned 
the researches quoted in the letter of May 25 last 
appear to prove conclusively that the principles (6) 
and (c), together with principle (a) in the same letter, 
provide a reasonable (as distinct from empirical) 
correlation of breaking strength in direct tension 
with transverse breaking strength. They correlate 
also the elastic deflection of beams and piston rings 
with elastic deformation in direct tension. The 
foregoing principles are, it is submitted, no more 
than a summary of the old theories of flexure which 
Dr. Love condemned as involving ‘“‘ two contradic- 
tory assumptions” (page 20 of reference given 
above). 

These researches were published twelve years ago 
and although they were primarily concerned with 
cast iron they were in fact, it is suggested, funda- 
mental researches into the basic principles of the 
transverse strength and deflection of materials. 
Cast iron is a predominantly elastic material (i.e., 
it has little plastic deformation relative to its elastic 
deformation compared with steel) and so the 
incidence of a small amount of plastic strain at high 
stresses did not seriously confuse the stress-elastic 
strain analysis. At that time there seemed to be 
no way of expressing the plastic part of the deforma- 
tion and on that account it seemed impossible to 
pursue the application of principles (a), (6) and (c) 
to predominantly plastic materials like steel. The 
writer has since succeeded in finding a mathematical 





approximation which seems to serve the purpose 
and inter alia provides a reasonable (as distinct from 
empirical) explanation of the notch-bar test. These 
further researches suggest that the Izod or Charpy 
test is as interesting a problem in plasticity as the 
transverse strength of cast iron is an interesting 
problem in elasticity and that the solution of both 
starts from the rational application of principles (a), 
(6) and (c). Research workers who are interested 
and are members of the Institution of Civil Engineers 
may care to consult a paper “ Plasticity ”—January, 
1945, in the library of the Institution ; but if they 
do so they should be forewarned that the paper runs 
counter to orthodox opinion. 

The truth of the matter, however, in the writer’s 
submission, is that, just as orthodox opinion four 
hundred years ago insisted that the earth was flat 
and thereby rendered impossible the rational 
explanation of a ship dipping below the horizon in 
terms of the curvature of the earth, so to-day 
orthodox opinion insists that stress-strain lines are 
straight lines and thereby renders impossible the 
rational explanation of the transverse strength of 
cast iron or of concrete in terms of curved stress- 
elastic strain lines ; or a rational explanation of the 
variable notch-brittleness of steels with different 
heat-treatments in terms of a variable curvature of 
the stress-plastic strain lines. 


Yours faithfully, 
A. C. Vivian. 
Britannic House, 
Finsbury Circus, 
London, E.C.2. 
July 4, 1945. 





STRESS-STRAIN ANALYSIS. 
To THE Eprror OF ENGINEERING. 


Str,—I have contributed to ENGINEERING in the 
issues of December 5, 1924, May 16, 1930, May 30, 
1930, August 29, 1930, and May 25, 1945. The 
last-mentioned contribution, a letter entitled ‘‘ The 
Flexure of a Beam,” has led to my being confused 
with Sqd. Ldr. A. C. Vivian, D.Se., who has also 
been a contributor to your columns. I shall 
appreciate it if you will publish this letter to avoid 
further confusion. 

Yours truly, 
A. C. Vivian, M.Inst.C.E. 
Britannic House, 
Finsbury Circus, 
London, E.C.2. 
July 8, 1945. 





THE NEW SPECIFIC HEATS AND 
ENERGY CHARTS FOR GASES. 


To THE Eprror oF ENGINEERING. 


Srr,—In his letter published in your issue of 
June 29, on page 514, Dr. Geyer shows that he fails 
to appreciate the significance of dissociation and its 
effects on internal-combustion engine performance. 
I maintain that dissociation should be taken into 
consideration, and reference to the charts of Hershey, 
Eberhardt and Hottel, which I quoted in my 
previous letter, will show that this is not beyond 
practical treatment. If Dr. Geyer will again refer 
to the issue of the Proc. I. Mech. E., volume 143, 
page 289, 1940, he will find that the spectroscopic 
thermal data used by Professor David and myself 
were the “latest” figures which he himself has 
used, and references to the original sources may 
be found there or in Heck’s article. 

Yours faithfully, 
A. 8. Lean. 
The University, 
Leeds, 2. 
July 3, 1945. 





ELECTRICAL RECORDERS FOR HEAT CONTROL.—A 
technical booklet describing the “ Siemens” electrical 
recorders manufactured by Messrs. Elliott Brothers 
(London), Limited, Lewisham, S.E.13, has been issued. 
The instruments dealt with are for securing economy in the 
use of heat and for measuring such quantities as tem- 
perature, humidity, or changes in gas composition. The 
booklet covers a wide field and includes a description of 
@ new type of recorder which is smaller and cheaper than 
the more normal types though its scope is more limited. 





THE UNIFICATION OF 
SCREW THREADS. 


(Continued from page 15.) 


WE continue below our report of the discussion 
at the morning Session of the Conference on the 
unification of screw threads held at the Institution 
of Mechanical Engineers on Friday, June 22. 


Mr. W. O. Bowley said that, so far as he was 
aware, there was no yardstick to measure material 
difficulties and increased capital cost involved ina 
major change of standards. He suggested, there- 
fore, that a serious effort should be made to assess 
the advantages which would accrue to industry 
generally by the change, so that production 
engineers could estimate how far their own costs 
could be offset. Most of the problems would be 
common throughout industry, though some would 
be peculiar to a particular organisation ; his figures 
related to an organisation having 5,000 operatives. 
The product was medium engineering, the nature 
and output coming somewhere between the motor 
manufacturer with large outputs and relatively short 
life of product, and tlie heavy engineering industry, 
with small-quantity production and long usage of 
product. Their problem, therefore, was to introduce 
the new standards with a minimum dislocation of 
production and minimum capital expenditure, and 
in such a way as to cause as little trouble and incon- 
venience as possible to their customers. Two 
courses were open to them. The first, which would 
upset the factory organisation least, was to apply 
the new standards only on new designs ; but most 
new designs were developments of past designs, 
and therefore it was likely that they would incor- 
porate components common to previous designs, so 
that this policy would result in a product having 
threaded components conforming to both the new 
and the old standards, which, from the customers’ 
point of view, would be impracticable. The alterna- 
tive would be the systematic creation of new parts 
to supersede all current production parts carrying 
a screw thread, so that, in a given period, all current 
production would be to the new standard, and the 
old standard would be maintained only for spares. 


His own firm, Mr. Bowley continued, were in 
current production with some 17,000 different 
threaded components, excluding stock nuts and 
bolts, so that they would have to create 17,000 new 
parts which, while closely resembling their parent 
parts, would need to be treated, for the purposes of 
drawing, recording progress and storage, as entirely 
new, with a consequent increase in clerical work. 
On* drawing office work alone, that task would 
account for 60,000 man-hours; to which must be 
added the additional filing facilities required, the 
complete duplication in a short time of all existing 
threading tools and gauges, the provision of addi- 
tional floor space, the effort needed to segregate 
these apparently similar but actually dissimilar 
parts, and the precautions necessary to synchronise 
the introduction of new standards on to the finished 
product. This was a formidable debit account with 
respect to capital expenditure and dislocation of 
production to set against the assessment of advan- 
tage which he had not yet seen in a specific form. 
The capital outlay involved in this changeover he 
estimated at 175,0001., which indicated that the 
total cost to the engineering industry of this country 
would be considerable; and the benefits derived 
would not have any fixed relation to the capital 
expenditure throughout the industry generally. If 
that expenditure was to be met by industry, the 
cost must be passed on to the customer ; would he 
be prepared to pay more for a product which would 
have no great technical advantages over previous 
standards, at least so far as operation in this country 
was concerned ? If it was argued that the require- 
ments of overseas trade would necessitate the adop- 
tion by manufacturers of an international standard, 
then the cost of the change, if a charge 2n industry, 
must be passed on to the user, with the possibility 
that the product would not be competitive. 

Mr. W. A. Atley thought that it was probably 
inevitable that the main framework of the problem 
of unification must become obscured because of the 
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multiplicity of screw thread applications in engi- 
neering production. He welcomed the opening 
statement in the paper by Mr. Sears and Mr. Swift, 
that, in logical sequence, the three major elements 
on which full agreement was essential were the form 
of thread, pitch-diameter series, and tolerances. 
Mr. S. J. Harley had said that “ standardisation 
should not operate in such a manner as to eliminate 
the ingenuity of the designer,” but, while that 
might be true of screw-thread applications, was not 
it also true that it was because that ingenuity had 
not been curbed that there were to-day so many 
varieties ? In dealing with thread form, he would 
plead that the means of production should be given 
due weight, as certain practical points arose which 
deserved careful study. It might be proved that a 
few degrees difference in included angle would not 
seriously affect the strength of the screw thread, 
or increase or decrease the difficulties of manufac- 
ture ;. but the choice of radius or flat at the crest 
or root of the thread did materially affect pro- 
duction methods. Considerable advances in the 
technique of screw-thread production had been 
made in recent years, foremost among them being 
thread-grinding and thread-rolling, and those 
methods were being applied to the manufacture of 
the tools and gauges upon which the accuracy and 
quality of threaded products depended. It was, 
therefore, of economic importance that the form 
of thread adopted should encourage the widest 
application of those methods. A radius at crest 
and root lent itself admirably to the crushing-roll 
method of dressing multi-ribbed grinding wheels 
and the subsequent grinding of thread-rolling dies, 
etc. There could be little doubt that thread-grinding 
and thread-rolling had proved to be accurate and 
economic means of production, and it might be 
reasonably urged that the design of thread should 
be influenced by those processes. 

A radius at crest and root was advantageous, but 
in many cases the crest radius was unobtainable 
when using modern high-speed methods of pro- 
duction. That applied particularly when tapping 
holes to the B.A. thread standards. Those condi- 
tions were recognised by the B.S.1. when issuing 
the War Emergency Standard of 1940, which 
permitted a truncation of the thread to an extent 
that almost eliminated the theoretical radius. The 
dressing of thread-grinding wheels for the subse- 
quent grinding of thread-rolling dies for pitches 
of 60 threads per inch and finer, and the resultant 
wear of such fine ribs on the wheel during the 
actual grinding operation, presented certain diffi- 
culties; it was often necessary to produce a 
thread form that did not conform to the standard 
in order to roll threads of sufficient depth to ensure 
interchangeability. For those reasons, he urged 
that while radii at crest and root were desirable, 
truncation should be permitted within limits. 

The tapping of holes to meet the existing core- 
diameter limits often introduced difficulties with 
B.A. threads. He suggested that, when the pitch- 
diameter series was dealt with, the provision of 
suitable standard drills should be considered. In 
considering the pitch-diameter series, the National 
Fine series presented a more logical sequence than 
did the B.A. or the suggested series in col. 10 of 
the paper by Messrs. Sears and Swift, which, by 
increasing the number of threads’ per inch, also 
increased the difficulties of production of threads 
of corresponding B.A. diameter. The third point— 
classes of fit and limits of tolerance—was very 
important, particularly to those who had to take 
into account the tropical finishing of screws and 
nuts. It had been their experience that, if an 
allowance were made for finish equivalent to the 
thickness of the protective coating, this must be 
added to the existing tolerances, with the consequent 
danger of undersized threads, because setters always 
tended to work on the extreme of the limit. A 
slight increase in the tolerance at present allowed, 
similar to that adopted by the A.I.D. in their A.9 
specification, was desired. He noted with interest 
that it was proposed to investigate slackening due 
to vibration. He saw no reason why, apart from such 
special threads as Acme, buttress, etc., a unified 
form of thread should not be used for all general 
purposes. 


OBITUARY. 


SIR WILLIAM ELLIS, G.B.E. 


Tue news of the death of Sir William Ellis, which 
occurred at Sheffield on July 4, will be received with 
regret by engineers and metallurgists in many parts 
of the world. William Henry Ellis, who was asso- 
ciated with the firm of John Brown and Company, 
Limited, for 44 years, was a son of the late Mr. John 
Devonshire Ellis, for many years chairman of John 
Brown and Company, and was born at Sheffield on 
August 20, 1860. He received his education at 
Uppingham School and, in November, 1878, became 
a pupil in the works of Tannett, Walker and 
Company, Leeds, meanwhile continuing his 
scientific education at Yorkshire College, Leeds. 
After undergoing training in the various shops and 
the drawing office of the firm, he was placed in 
charge of the erection of a vertical blowing engine at 
a copper-smelting works in Serbia, in 1882. On 
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and two 150-ton overhead travelling cranes. 


position for 15 years. 

He was responsible for the construction of some 
large extensions, including a steel-melting shop for 
producing steels for armour plate and marine-engine 
shafting; a forge shop containing a 10,000-ton 
armour-forging press, completed in 1895; and a 
new forging-press shop equipped with a 3,Q00-ton 
press for guns and shafting, completed in 1900. 
William Ellis was appointed assistant to the manag- 
ing director, his elder brother, the late Sir Charles E. 
Ellis, in 1903, and during the war of 1914-18, as a 
member of the Joint Works Committee, did much to 
increase the output of munitions of all kinds. For 
his services he was created a Knight Grand Cross of 
the Order of the British Empire in January, 1918. 


John Brown and Company in 1919 and continued to 
serve with his brother, Sir Charles Ellis, who had 
been reappointed managing director after relinquish- 
ing the position of Director of Munitions Supply in 
1919. Sir William retired from the managing 
directorship in 1928 and became managing director 
of the colliery interests of the company. On 
December 31, 1931, he resigned all his appointments 
with John Brown and Company and their associated 
companies and finally retired. 

Sir William was elected an associate member of 
the Institution of Civil Engineers in 1888, was trans- 
ferred to the class of member in 1904, and was 
elected President in November, 1925. He became 
a member of the Iron and Steel Institute in 1905, 
served as President during the years 1924 and 1925, 
and was elected an honorary member in 1932. Sir 
William was also for many years a member of the 
Sheffield Society of Engineers and Metallurgists and 
was President in 1904. He was elected Master 
Cutler in 1914 and held the office until 1918, during 
which time he was also on the Council of the Univer- 
sity of Sheffield which conferred upon him the honor- 
ary degree of Doctor of Engineering. Sir William 
was also a former member of the National Physical 
Laboratory and Cambridge University Appointments 
Board, of the Governing Body of the Imperial 
College of Science and Technology, and of the 
Government Commission on Drainage in the Don- 
caster Area. In 1925-26 he served as a member of 
the Privy Council Committee of the Department of 
Scientific and Industrial Research. Sir William, 
who held the rank of Colonel in the Engineer and 
Railway Staff Corps, Royal Engineers, was also for 
many years a Justice of the Peace and a Town 
Trustee of Sheffield. 


LIEUT.-COL. SIR FRANCIS 
SHELMERDINE, C.I.E., O.B.E. 


WE also record with regret the death of Lieut.- 
Colonel Sir Francis Shelmerdine, which occurred in 
hospital at Bideford, Devonshire, on July 9. Francis 
Claude Shelmerdine, who was the first Director- 
General of Civil Aviation, was the youngest son of 
the late Rev. Nathaniel Shelmerdine, of Great Com- 
berton, Pershore, Worcestershire, and was born at 
Churchill, Chipping Norton, Oxfordshire, on October 
25, 1881. He was educated at Rugby School and 
after passing through the .Rdyal Military College, 
Sandhurst, was gazetted to the 2nd Battalion, The 
Green Howards (Yorkshire Regiment) in 1901. He 
was transferred to the Royal Flying Corps in 1915 
and served in France and in Egypt until 1919, in 
which year he was appointed Senior Assistant of the 
newly-formed Directorate of Civil Aviation at the 
Air Ministry. In this capacity he acted as assistant 
to Brigadier-General F. L. Festing, who was then 
Controller of Aerodromes and Licences. In 1926, 
Lieut.-Col. Shelmerdine went to Egypt as Air Minis- 
try Superintendent of the Cairo-Karachi Air Ser- 
vices, and in the following year was appointed 


returning home he held a position of responsibility Director of Civil Aviation in India. He continued 
in the firm’s erecting shop in Leeds, for two years, 4 


and in October, 1885, went to Sheffield to take 
charge of the erection, at the Atlas Works of John 
Brown and Company, of a 4,000-ten hydraulic 
forging press, a pair of hydraulic pumping engines, | to the airship R.101. In 1934, Lieut.-Col. Shelmer- 
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entered the employment of John Brown and Com- 


pany as manager of the forging and machining . mee : 
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to serve in this capacity until January, 1931, when 
he returned home to take up the position of Director 
of Civil Aviation at the Air Ministry in succession to 
Sir Sefton Brancker, who lost his life in the disaster 


Civil Aviation and held the position until his retire- 
ment under the age limit in October, 1941. His 


consultative capacity. Lieut.-Col. Shelmerdine was 
created a Companion of the Order of the Indian 








(To be continued.) 





Sir William was appointed a managing director of 








WAGON CONSTRUCTION AND REPAIR ON THE L.M.S.R.— 
An expenditure of 14,304,0001. was incurred on the 
construction and repair of wagons by the London Midland 
and Scottish Railway during the years 1940 to 1944. 
New wagons to the number of 17,428 were built, 16,635 
in the works of the company and 793 by contractors 


and 2,859,659 were repaired. 


Empire in 1931 and was knighted in 1936. He had 
previously been awarded the O.B.E. Sir Francis 
was elected a Fellow of the Royal Aeronautical 
Society in 1927 and served as a member of Council. 
He was also a Fellow of the Institute of Aeronautical 
Sciences, of New York. 
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THE IRON AND STEEL 
INSTITUTE. 


THE 76th annual general meeting of the Iron and 
Steel Institute, which had had to be postponed 
from May 9 and 10, was held at the Institution of 
Civil Engineers, London, on Wednesday and Thurs- 
day, July 11 and 12. The chair at the first session 
of the meeting, on Wednesday morning, was occu- 
pied by the President, Mr. Arthur Dorman. After 
the minutes of the previous meeting had been 
dealt with, Mr. Dorman referred to the loss which 
the industry and the Institute had suffered in the 
deaths of two past-presidents, Mr. W. R. Lysaght, 
C.B.E., who died on April 27, and Sir William Ellis, 
G.B.E., who died on July 4. An obituary notice of 
Sir William appears on page 35 of this issue of 
ENGINEERING. 

REPORT OF COUNCIL. 


The Report of Council for the year 1944 was 
then presented. This showed that the number of 
members on the roll of the Institute on December 31, 
1944, was 3,034, compared with 2,800 on Decem- 


ber 31, 1943, 2,583 on December 31, 1942, and|? 


2,704 on December 31, 1939. Of the total of 3,034 
members for last December, 953 were joint members 
of the Institute and of the Institute of Metals. The 
Council recorded with regret the death of 26 mem- 
bers, which had occurred during the year; these 
included Lord Airedale of Gledhow, Mr. R. Armi- 
tage, Lieut.-Col. Sir Maurice H. L. Bell, Bt., C.M.G., 
Sir John W. Beynon, Bt., C.B.E., D.L., Professor A. 
Stansfield, and Dr. T. Swinden. Active collabora- 
tion with the Iron and Steel Industrial Research 
Council had been continued on the same basis as 
in former years. The Institute’s Joint Research 
Committee had suffered further severe losses owing 
to the deaths of Dr. T. Swinden, who had succeeded 
the late Dr. W. H. Hatfield, F.R.S., as chairman of 
the Heterogeneity of Steel Ingots Committee, the 
Corrosion Committee and the Alloy Steels Research 
Committee, and of Dr. G. D. Bengough, F.R.S., 
chairman of the Marine Corrosion Sub-Committee. 
Mr. H. H. Burton had been elected chairman of the 
Heterogeneity Committee, and Mr. W. J. Dawson 
chairman of the Alloy Steels Research Committee 
and the Corrosion Committee. Professor J. E. 
Harris had been made vice-chairman of the Marine 
Corrosion Sub-Committee in January, 1945. The 
number of meetings of the Joint Research Committees 
and of their sub-committees, held during 1944, had 
totalled 79, as compared with 62 in 1943, 75 in 1942, 
and 56 in 1939. The British Iron and Steel Research 
Association had been formed during 1944, under the 
scheme of the Department of Scientific and Indus- 
trial Research, by the British Iron and Steel Federa- 
tion. Under the constitution, the Federation was 
entitled to nominate 21, and the Institute nine, 
members of Council. The new Research Association 
had taken over the responsibility for the direction 
of the industry’s co-operative research activities 
from the Iron and Steel Industrial Research Council 
as from January 1, 1945. The Institute had held, 
in 1944, a number of highly successful joint meetings 
with local societies and technical institutes in 
Middlesbrough, Sheffield, Manchester, Scunthorpe, 
Dudley, Cardiff, Ebbw Vale and Darlington. As 
from January 1, 1945, affiliation had been arranged 
with the Lincolnshire Iron and Steel Institute, the 
Sheffield Society of Engineers and Metallurgists, 
and the Staffordshire Iron and Steel Institute. 
These societies retained their complete independence, 
but had agreed to provide facilities for members of 
the Institute in the districts in which they operated. 


Report OF HonoraRy TREASURER. 


The statement of accounts submitted by the 
honorary treasurer, the Hon. R. G. Lyttelton, 
showed that the year’s operations had resulted in 
an excess of income over expenditure of 57I1., 
after allocations to reserve and suspense accounts. 
The value of the investments of the general and 
trust funds had been well maintained, the market 
value at the end of the year exceeding their cost, 
at which they were taken into the balance sheet, 
by a total of 11,4081. The income from special 
subscriptions was 4,712/., and the Council again 
expressed their appreciation of the generous response 
to their appeal for industrial subscriptions. 


THe BrssEMER MEDAL AND WILLIAMS 
PRIZEs. 


The President then presented the Bessemer Gold 
Medal to Mr. Harold Wright, and, in doing so, 
stated that Mr. Wright was the chief metallurgist 
to Messrs. Dorman, Long and Company, Limited, 
Middlesbrough. He had started work at the North 
Eastern Steel Works, under Mr. C. H. Ridsdale, 
61 years previously, and had later joined Mr. E. H. 
Saniter, afterwards a Bessemer Gold Medallist. As 
a young man, he had attended courses under Dr. 
J. E. Stead, F.R.S., also a Bessemer Gold Medallist, 
and, while working with Sir Bernard Samuelson, 
had taken an active part in the supply of molten 
basic iron to Dorman, Long’s Britannia Works 
when the firm had introduced the hot-metal process 
in 1905. At this period, Mr. Wright had suggested 
the use of surplus coke-oven gas for town purposes, 
but for technical reasons the Middlesbrough Muni- 
cipality had turned down the proposal. At length, 
in 1913, a supply of this gas had been accepted, 
Middlesbrough becoming the first local authority in 
this country to use coke-oven gas for town 
urposes. 

Mr. Wright had been a member of the Institute 
since 1902, and was a past-president of the Cleve- 
land Scientific and Technical Institution and of the 
Cleveland Institution of Engineers. He had ‘been 
appointed chief metallurgist to Dorman, Long in 
1918, and in December, 1944, that company had 
inaugurated a triennial Harold Wright Lecture to 
be given before the Cleveland Scientific and Tech- 
nical Institution in recognition of his long and 
valuable service. The inaugural Harold Wright 
Lecture, on “‘ The Past and Future of Steel,” had 
been delivered by Dr. C. H. Desch, F.R.S., on 
December 13, 1944. In thanking the President and 
the members of the Institute for the honour conferred 
upon him, in which he felt his colleagues and members 
of the directorate and staff of his firm participated, 
Mr. Wright said that he had spent the whole of his 
life in solving urgent practical problems encountered 
by managers of the various works departments. 
The main conclusion derived from his long associa- 
tion with the industry was that there had been a 
wonderful improvement in the quality of what 
might be termed commercial steel. 

Mr. Dorman then handed the Williams Prize 
and Certificate to Mr. G. D. Elliot, of the Appleby- 
Frodingham Works of The United Steel Companies, 
Limited, adding that the contribution on “ Iron- 
making at Appleby-Frodingham,” presented at the 
autumn meeting of the Institute in 1944, and for 
which Mr. Elliot had been mainly responsible, had 
been an outstanding one. It had given rise to one 
of the most interesting discussions he had ever 
heard. Continuing, Mr. Dorman stated that the 
Council, at their meeting that morning, had decided 
to award a second Williams Prize to Mr. R. W. Evans 
for his paper, “‘ The Heating of Open-Hearth Fur- 
naces with Mixed Coke-Oven and Blast-Furnace 
Gas,” presented at the annual general meeting of the 
Institute, held in London, on May 11, 1944. 


ELECTION OF OFFICERS. 


At this stage of the proceedings the secretary 
announced the names of officers, who, having 
retired by rotation, were re-elected for a further 
period of office, no other nominations having been 
received. The list contained the names of three 
vice-presidents, namely, Dr. C. H. Desch, F.R.S., 
Captain H, Leighton-Davies, C.B.E., and Mr. J. 8. 
Hollings, C.B.E., and five members of Council, 
namely, Mr. D. R. Lysaght, Mr. N. H. Rollason, Mr. 
E. J. Fox, Mr. J. Sinclair Kerr and Mr. J. Mitchell. 

Among the final announcements made by the 
President were that the Council had, that morning, 
elected Dr. C. H. Desch, F.R.S., to be the next 
President of the Institute. They had also appointed 
Sir Peter Brown, who had recently retired, to be an 
honorary vice-president, and Professor T. Turner 
to be an honorary member of the Institute. It 
was interesting to note that it was 60 years since 
Professor Turner had presented his first paper 
before a technical body. This, which was entitled 
“‘ The Influence of Silicon on the Properties of Cast 
Iron,” had been published in the Journal of the 
Chemical Society in 1885. 





(T'o be continued.) 


5-TON PRECISION POWER PRESS, 


THE power press shown in the accompanying illus. 
tration, apart from possessing several interesting con. 
structional features, is notable in that it incorporates a 
built-in safety guard, as distinct from those types of 
guard which are added after the machine is designed, Thi: 
characteristic, which is indicated in the full title of the 
machine, namely, the Wells No. 50 ‘ Safeguard ” 
high-precision power press, conforms to the latest 
Home Office regulations regarding power presses. The 
machine has been developed by Messrs. A. Wells and Com- 
pany but is distributed only by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, Lon- 
don, N.W.9. The rated capacity is 5 tons and the recom. 
mended rate of operation is 150 strokes per minute, 
the length of stroke being adjustable from zero to a 
maximum of 2 in., in fractional steps. As shown in the 
illustration, the machine is of the self-contained type, 
but it can also be supplied for mounting on a bench. 
It is driven by a 4-horse-power motor running at 
960 r.p.m. and having electrical equipment for a 400 /440) 
volt, three-phase supply at 50 cycles. Transmission from 
the motor spindle to the crankshaft is by means of a V- 
belt from the spindle pulley to a flywheel pulley. The 
flywheel is not, however, as is generally the practice 





in this type of power press, mounted directly on the 
crankshaft, but runs on separate hardened-steel bear- 
ings. The flywheel is connected to the crankshaft by 
a clutch of the rolling-key type. Owing to the separate 
mounting of the flywheel the possibility of wear on 
the shaft or the rolling-key mechanism is eliminated. 
The clutch-locking bolt for engagement of the drive 
is coupled to the guard-operating mechanism. The 
guard consists of a cage with swinging top and bottom 
doors at the front. The doors are seen in the open 
position in the illustration, there being ample room for 
the work to be inserted or removed without unduly 
restricting the operator, whose right foot is used to 
depress the starting pedal. This movement closes the 
gates, but if the hands have not been fully withdrawn, so 
that the gates will not close properly, the machine will 
not start up. On the other hand, correct closing of the gate 
is followed by immediate engagement of the clutch and 
the ram descends and returns, the gates remaining closed 
until just before the ram reaches the top of its stroke. 
This positive protection would appearto prevent proper 
access to the tool, but when this has to be set discon- 
nection of the link to the clutch enables the gates to 
be swung out of the way, the pedal remaining inopera- 
tive. Should the tool setter wish to try out the tool 





with the guard thus opened it is necessary for him to 
couple the pedal gear to the clutch lever by using a 
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stud provided for the purpose. This action must, of 
course, be @ deliberate one, and the possibility it pro- 
vides for actuating the machine with the guard open 
exists during tool setting only and does not interfere 
with the efficiency of the guard as far as the machine 
operator is concerned. = ; 

The ram reciprocates in long narrow slideways to 
ensure correct alignment over an extended period. 
The pitman is connected to the ram by a ball coupling, 
poth the ball and its seating being of hardened steel. 
The position of the ram can be adjusted vertically 
through a distance of 2 in., this adjustment being, of 
course, independent of the ram stroke. Standard top 
knocking-out gear for the tool is provided. The ram 
is formed with a tool hole at the bottom of 1 in. bore. 
The bolster plate is 16 in. wide and 10 in. deep from 
front to back—and has a central hole and four diagonal 
T.slots. Normally intended for repetitive operation, 
the machine can be readily adapted for non-repetition 
use, each stroke then requiring individual depression 
of the pedal. The change-over is effected by inserting 
a stud in the eam face on the crankshaft immediately 
above the clutch-locking bolt. This stud depresses a 
latch attached to the locking bolt so that disengagement 
automatically occurs at every revolution. To restore 
the machine to continuous operation it is only necessary 
to remove the stud. Care has been taken in the design 
of the guard to ensure that the various links are not 
likely to come adrift through bolts working loose, etc. 
The new machine should prove of value owing to 
the positive protection it provides for comparatively 
unskilled operators. 





THE WESTLAND ‘ WELKIN’’ 
FIGHTER AEROPLANE. 


Ar one stage in the recently concluded European 
war, the enemy sought to penetrate the aerial defences 
of this country by sending their raiders over at a great 
altitude. Effective counter measures were taken; but 
it was foreseen that the enemy mp or compel the 
Royal Air Force to provide fighter defence at ever- 
increasing altitudes, and consequently the develop- 
ment of a special single-seater fighter for operating in 
the stratosphere was undertaken. This work was 
carried out by Messrs. Westland Aircraft, Limited, 
Yeovil, Somerset, who devoted considerable attention 
to the problems of stratosphere flying in the years 
preceding the war, and who were also responsible for 
the first machines to fly over Mount Everest. The new 
fighter, known as the “ Welkin,” has capabilities 
which are not yet fully disclosed, but its speed is 
given as 385 m.p.h., and its range as 1,500 miles. The 
armament consists of four 20-mm. cannon in the nose. 
It has the distinction of being the largest of the single- 
seater fighters, its wing span being 70 ft., its length 
41 ft. 6 in., and its height 15 ft. 9 in. The wing area 
is 460 sq. ft., and the weight is 17,500 Ib. It is a mid- 
wing monoplane with a single fin and rudder, and the 
tail plane is set well up the fin. The power plant 
consists of two Rolls-Royce Merlin engines, each of 
which drives a Rotol four-bladed constant-pitch pro- 
peller, and develops 1,650 h.p. The port-side engine, 
a Merlin 73 or 77, differs from the starboard-side 
engine, a Merlin 72 or 76, in having a cabin blower 
added. Both engines have their own two-stage 
two-speed superchargers for maintaining the greatest 
possible pressure in the induction manifold at extreme 
heights. 

An automatic valve was specially developed for the 
Welkin to regulate the air pressure in the cabin without 
requiring any attention from the pilot ; and it is under- 
stood that this valve is now a feature of other British 
military aircraft. The commonly experienced difficulty 
of mist and ice formation on the windscreen has been 
overcome in the Welkin by using a pressure-resisting 
coupé made in “ sandwich ” form, that is, in two layers, 
and pumping warmed air between them. This device 
adds very little to the total weight of the aircraft, and 
it serves the additional purpose of maintaining a com- 
fortable air temperature in the cockpit. This is so 
warm that, even with an outside temperature of 
—78 deg. F., special clothing can be dispensed with. 
At low altitudes the cockpit temperature can be 
regulated by admitting either cold or heated air. 
Stratosphere flying with the Welkin machine is pro- 
viding much useful experience in several directions, 
and is yielding data for a number of different develo 
ments; but particular mention must be ‘made of t! 
advances it has made possible in cabin pressure-control 
technique, as these are finding useful application in the 
new civil aircraft that will shortly be placed in service. 





SPECIAL TRAINS FOR PETROL.— During the war in 
Europe, 2,704 million gallons of petrol were transported 
in tank wagons by the London Midland and Scottish 


Railway, and 27,043 special trains were needed for the 
movement, 


LABOUR NOTES. 


In his introduction to the 73rd annual report of the 
United Patternmakers’ Association, Mr. , the 
general secretary, deals, not very hopefully, with the 
** closer unity ” proposals of the Amalgamated Engin- 
eering Union. ‘‘ Amalgamation proposals,” he writes, 
‘* were submitted to most of the unions in the industry 
—amalgamation, that is, in the sense of setting up a 
new organisation with separate compartments for crafts. 
It was obvious, however, from the first, that many 
unions like our own would desire to maintain their 
identity and, to a large extent, their autonomy. Any 
scheme of closer unity must, therefore, follow those 
lines to have any chance of acceptance—at least so far 
as our Association is concerned.” 





Mr. Beard believes, however, that “‘ there is a clear 
case for closer unity,’’ for he continues, ‘‘ there is no 
doubt that changing conditions will mean that many 
of our members will be engaged in the metal side of 
our trade more and more in the future.” ‘‘I hold the 
view,” he goes on, ‘‘ that anything which is used for 
casting in the foundry, be it in metal, wood or plastics, 
should belong to our craft. Recently, we have seen 
the development of die-casting, which has found many 
of our members engaged on this work. Metal pattern- 
making is increasing in almost every sphere, and we 
have accepted into membership patternmakers who 
have served their time to the metal side of pattern- 
making ; in fact, we have opened a new branch in the 
Midlands which, I hope, will mean an influx of members 
engaged in metal work. It is clear, therefore, that the 
future may lead to trouble over demarcation if some 
means of closer unity are not achieved.” 





‘** As it is,’ Mr. Beard writes, “‘ there is much over- 
lapping in organisation. The A.E.U. contains elements 
of almost every craft, including patternmakers, 
moulders, draughtsmen, and electricians, even though 
they do not negotiate for them. The interest of pat- 
ternmakers is best served by our union, and that of 
the moulders and electricians, etc., by their unions, 
always having in mind the general lay-out of policy 
affecting the engineering trade as a whole. What pro- 
gress the unions can make in this direction remains to 
be seen, but one thing is certain and that is that the 
way to progress and better conditions is not to be found 
through the internecine strife of the trade unions.” 





Mr. Beard also deals in interesting fashion with the 
general question of wages. ‘‘ In February,’’ he records, 
“an application was made for 10s. a week advance ; 
this was refused by the employers who produced some 
remarkable figures of the earnings of workers in the 
engineering industry. The arbitration court awarded 
4s. increase when the case was referred to it. The earn- 
ings, with plus rates and overtime, were insome parts of 
the country very high, while in other parts bare rates 
obtained. In fact, on the Tyne and the Clyde, work- 
men threatened wholesale stoppages if Sunday work 
were not continued ; they could not, they stated, exist 
on time rates without overtime ; yet the attempt by 
the employers and some day-working trades to equalise 
these earnings by advances to time-workers only was 
resisted fy toes unions whose members were on piece 
work, earning between 50 per cent. and 200 per cent. on 
time-base rates.” 





At the end of 1944, the membership of the United 
Patternmakers’ Association was just 19 short of 14,000 
—an increase of 1,310 compared with the total at the 
end of 1940. ing 1944, the gross income was 
81,4771. and the net income 71,7381 ; gross expenditure 
was 54,999]. and net expenditure 42,5661. The corres- 
ponding figures for the previous year were 101,9231., 
71,5121., 74,7131. and 42,394l., respectively. Trade 
benefit cost 1,698/. during the twelve months, sick 
benefit 10,508/., funeral benefit 2,6751., and super- 
annuation 16,167]. | Management cost 10,9771. or 
15s. 74d. per member. 


By arrangement with the other unions concerned, 
Mr. J. Benstead, general secretary of the National 
Union of Railwaymen, announced at the annual con- 
ference in Scarborough of the N.U.R. last week, that 
an agreement on the subject of holidays with pay in 
the post-war period has been negotiated by the general 
managers of the companies and representatives of the 
unions. It applies to all wages staffs who will be given 
12 days’ annual leave with pay, instead of, as at present, 
six days, and, in addition, if they have not had leave 
on two of the six bank and public holidays, two other 
days with pay. The other unions concerned are the 
Associated Society of Locomotive Engineers and 
Firemen and the Railway Clerks’ Association. 





Giving evidence before the Royal Commission on 





Equal Pay, last week, Sir Maurice Holmes, permanent 


secretary to the Ministry of Education, stated that 
80,000 additional teachers would be needed when the 
1944 Education Act came into full effect. If the 
number of teachers was raised by that figure to 280,000, 
it would cost the country 14,500,000/. extra a year for 
equal pay only, under the Burnham scale. There were 
nearly 1,000,000 fewer children in the elementary 
schools than 30 years ago. 





Equal pay, Sir Maurice continued, would not intro- 
duce a very different woman into the profession. There 
was, undoubtedly, an opinion in favour of equal pay 
in the profession, including that of the National Union 
of Teachers, but he doubted whether the male members 
of the Union were as much in favour of equal pay as their 
executives. Equal pay would be some discouragement 
to the men members of the profession, and the Govern- 
ment might find themselves in the position of not being 
able to get enough male teachers. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service the changing in rates of wages reported to 
have come into operation during May resulted in an 
aggregate increase estimated at approximately 50,0001. 
in the weekly full-time wages of about 250,000 work- 
people. No decreases in rates of wages were reported 
during the month. The principal industry affected 
by changes in wage rates was shipbuilding and ship- 
repairing. The bonus of men employed in the industry 
as time workers, or as piece workers. was increased by 
4d. 6d. a week; an increase of the same amount was 

ted to women in receipt of the full-time rates and 
bonus of men, and smaller increases to other female 
workers and to youths and boys. Other industries in 
which wage rates were increased included certain 
branches of the steel industry in Sheffield and keg and 
drum manufacture. 





Of the total increase of 50,0001.. about 2,0001. was 
the result of arrangements made by joint standing 
bodies of employers and workpeople, 2,000. took 
effect under arbitration awards, and most of the 
remainder, including the increases in the shipbuilding 
and the ship-repairing industry, was the result of direct 
negotiations between employers and workpeople. 





The number of disputes involving stoppages of work 
reported to the Minister as beginning in May was 176, 
In addition, 14 stoppages which began before May, 
were still in progress at the beginning of that month. 
The approximate number of workpeople involved in 
these 190 stoppages, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, is estimated at over 50,000. The aggregate 
number of working days lost at the establishments con- 
cerned, during May, is estimated at nearly 130,000. 





Of the stoppages of work through industrial disputes, 
known to have in progress at some time in May, 
the coal-mining industry accounted for 95, involving 
nearly 28,000 workpeople and resulting in an aggregate 
loss of over 60,000 working days. In the first five 
months of the current year, the coal-mining industry 
accounted for 466 stoppages involving 110,800 work- 
people and resulting in a loss of 370,000 working days. 





In the 176 stoppages which began during May, 
42,000 workpeople were directly involved and nearly 
8,000 indirectly involved—were thrown out of work, 
that is, at the establishments where the stoppages 
occurred, though not themselves parties to the disputes. 
In the 14 stoppages which began before May and were 
still in progress at the beginning of that month, the total 
number of workpeople involved during May, either 
directly or indirectly, was over 1,000. 





One hundred and sixty-seven stoppages came to an 
endin May. Of these 66, directly involving 7,000 work- 
people, lasted not more than one day; 49, directly 
involving 11,700 workpeople, lasted two days; 19, 
directly involving 3,900 workpeople, lasted three days ; 
22, directly involving 15,300 workpeople, lasted from 
four to six days; and 11, directly involving 500 work- 
people, lasted over six days. 





Of the 176 disputes leading to stoppages of work, which 
began in May, 11, directly involving 3,700 workpeople, 
arose out of demands for advances in wages; 73, 
directly involving 16,000 workpeople, out of other wage 
questions ; two, directly involving 6,300 workpeople, 
out of questions relating to working hours ; 20, directly 
involving 3,800 workpeople, out of questions respecting 
the employment of particular classes or persons; 65, 
directly involving 10,500 workpeople, out of other 
questions relating to working arrangements ; and five, 
directly involving 1,700 workpeople, out of questions of 





trade-union principle. 
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ACME SCREW THREADS AND 
BUTTRESS THREADS,* 


By L. W. Nioxots, B.Sc. (Eng.) and J. E. Baty. 


Tue Acme thread, which was introduced towards 
the end of the Nineteenth Century, is a modification of 
the square thread and has now largely replaced the 
latter because of its suitability for production by 
modern manufacturing methods such as thread grind- 
ing, milling, ete. It has a much smaller bursting action 
on the nut than the standard Whitworth thread, due 
to the small included angle between the flanks, and 
for this reason is particularly suitable for traversing 
motions under heavy axial loads. In 1942, the British 
Standards Institution issued a specification based upon 
the American specification, but, on learning that the 
latter specification was being revised, further issue of 
the British specification was withheld. At the 1944 
Screw Thread Convention it was agreed that the 
American Standards Association would complete their 
revision of the specification and submit it to the British 
Standards Institution. This has now been done and 
it is being issued in draft form to industry for approval 
or otherwise. The main additions to this revised 
specification are the provision of separate classes of fit 
and the introduction of a ‘new type of Acme thread 
termed the centralising thread. 

The basic Acme thread form, shown by heavy lines in 
Fig. 1, is etrical and has a 29 deg. included angle 
between the flanks ; the depth of engagement and thick- 
ness of thread at the pitch line are equal to one-half 
the pitch. Two types of Acme threads, named “general 
purpose” threads and “centralising threads” re- 
spectively, are provided in the revised specification. 
General p threads, shown by fine lines in Fig. 1, 
which have the thread form standardised in the previous 
specification, have an allowance (minimum diametral 
clearance) at the root and a smaller allowance on the 
effective diameter of the screw so that in operation 
contact between screw and nut occurs on one flank 
only. Alignment of the screw and nut is maintained 
by mounting the screw in suitable bearings and con- 
straining the axis of the nut coaxially with the screw. 
Centralising threads, shown in Fig. 2, with heavy lines 
indicating the basic thread form, have a small allow- 
ance (clearance), of value 0-001 4/ D, at the major 
diameter of the nut, an effective diameter allowance 
the same as that of the corresponding general purpose 
fit, and a very large allowance (clearance) between the 
minor diameters of screw and nut. These allowances 
result in the maintenance of approximate alignment 
between screw and nut by contact at their major 
diameters and so eliminate any wedging between the 
flanks. 

The minimum allowable end play between screw 
and nut is dependent on the values of the effective 
diameter allowances. Three classes of fit, classes 2, 
3, and 4, having effective diameter allowances of 
0-008 +/ D, 0-006 +/ D, and 0-004 4/ D, respectively, 
are provided in the specification for the normal series 
of diameters and associated pitches. If the screw and 
nut are in alignment, then the end play resulting from 
the allowance approximates to one-quarter of the latter. 
On centralising threads (classes 2, 3, and 4) having the 
maximum error of alignment, i.c., when the threads 
make contact at their major diameters, there is always 
end play except in the limiting case when contact occurs 
simultaneously on both flanks and major diameter. 
As the major and minor diameter allowances for any 
one size remain unchanged for every class of fit, the 
maximum depth of engagement of the threads on the 
screw and nut also remains unchanged, providing, of 
course, that correct alignment of the screw and nut is 
At the request of the aircraft industry in the United 
States, two further classes of fit for centralising threads 
only, classes 5 and 6, respectively, have been included in 
the revised specification to be used with a series of 
undersize diameters and associated pitches. In this 
latter series the basic diameters of the thread have been 
reduced by 0-025 +/ D from the nominal values, so that 
standard diameter bar stock may be used for manufac- 
turing the screws. The thread form and the pitches as- 
sociated with the diameters remain unaltered. Acme 
threads in classes 5 and 6 have the same allowances and 
tolerances as in classes 3 and 4, respectively, except that 
the effective diameter allowances have been inc by 
an amount 0-002 »/ D to provide a minimum end play 
of 0-0005 »/ D in the extreme out-of-alignment posi- 
tion. The effective diameter tolerances in any class 
of fit are the same for any one size of general em 
and centralising threads and for screw and nut. ese 
effective diameter tolerances are based on the following 
formula which takes into account the pitch and dia- 
meter of the thread :—Class 4 effective tolerance = 
0-010 +/ p + 0-002 4/ D. The ratios of the class 2, 





* Paper contributed to the Conference on Unification 
of Screw Threads, held at the Institution of Mechanical 
Engineers, London, on Friday, June 22, 1945. Abridged. 





class 3, and class 4 effective diameter tolerances are 
3, 1-4, and 1, respectively. 

Numerical values of the tolerances on various sizes 
of Acme thread selected from the standard diameter- 
pitch series are given in Tables I and IT for “ general 

* and “centralising”’ threads, respectively. 

e@ recommended stand: sizes of Acme threads 
vary from } in. diameter x 16 threads per inch to 
5 in. diameter x 2 threads per inch for general purpose 
threads, and from } in. diameter x 10 threads per 
inch to 5 in. diameter x 2 threads per inch for centralis- 
ing threads; the standard diameters and pitches are 
selected from a preferred (geometrical) series. In 
addition, information is supplied in tabular form from 
which allowances and re ca for various other 
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“Not go” effective diameter screw plug and caliper 
or ring gauges. (c) “Go” and “not go” crest dig. 
meter plain plug and caliper or ring gauges. (4) “‘ Not 
go” major diameter screw plug gauge for centralising 
nuts only. 

Buttress threads are used when heavy axial thrusts 
have to be accommodated. When originally introduced 
in the Nineteenth Century the thrust, or pressure, 
flank of the thread was made perpendicular to the axis 
of the screw, but it is now generally slightly inclined 
to the perpendicular to the axis in order to suit modem 
methods of manufacture such as thread milling and 
grinding. In such cases the radial component of the 
thrust is small and hence buttress threads are par. 
ticularly suitable for threaded tubular components 
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such as aeroplane propeller hubs and breech mechan. 
isms of guns. At the 1944 Screw Thread Convention 
a standard buttress form of thread was approved, and 
it was agreed that the British Standards Institution 
should prepare a specification and submit it to the 
American Standards Association for their acceptance. 
A draft specification has now been prepared and is 
being issued to industry for approval and comment. 
The main information embodied in this specification 
is as follows. 

The approved buttress thread form (Fig. 3) consists 
of: (a) A pressure flank inclined at an angle of 7 deg. 
to the perpendicular to the axis of the screw. This 


TABLE I.—TOLERANCES ON GENERAL PURPOSE ACME THREADS. 


” All dimensions are in inches. 





Screw 





Effective Diameter. 









































TABLE II.—TOLERANCES ON 


CENTRALISING ACME THREADS. 


All dimensions are in inches. 





Screw. 





Major Diameter. | 


Effective Diameter. 


Minor Diameter. 





Class 2. | Class 3. | Class 4. | Class 2. | Class 3. | Cc 4. 


2. | Class 3. | Class 4. 



































combinations of pitches and diameters may be calcu- 
lated. For adequate manufacturing control of Acme 
threads the recommended gauging system consists. of : 
(a) Full form “ go” screw plug and ring gauges. (b) 


7 deg. angle approximates to the static angle of friction 
of a well-lubricated steel surface, and therefore the 
radial stress on the nut is very nearly zero. (b) A 
trailing flank inclined at an angle of 45 deg. to the 
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ndioular to the axis of the screw. The choice 
of this angle was a by the difficulty of manu- 
facturing a larger clearance angle thread having accurate 
itch, and smaller clearance angles result in a greater 
depth of thread. A 45-deg. angle provides the best 
compromise between these two conflicting factors and, 
moreover, agrees with the value adopted by many 
manufacturers. (c) A relatively large radius at the 
root, tangential to the pressure and trailing flanks, in 
order to reduce local stress concentration. (d) A 
truncated crest so as to provide a clearance between 
nominal screw and nut at the major and minor dia- 
meters and to simplify manufacture by the use of a 
single-point tool. (e) A depth of engagement of 
0-4 x pitch, assuming no allowance (minimum clear- 
ance) between the fi of the screw and nut. 
Recommended diameters and pitches are given in 
Table III and have been selected from a preferred 


TABLE III.—Recommended Diameter and Pitches. 


Recommended dias 1 1) 14 18 4 WW 2 
meters, inches 2 2 23 38 3 4 4g 
5 5 6 7 ox 9 10 
11 12 14 16 18 2 22 24 


Recommended num- 1 1} 1 2 2} 3 
bon eS ee 6 6 8 10 12 16 
inc! 








Se 





series in which the values are in geometrical progres- 
sion. Buttress threads used in the aircraft industry 
usually have fine pitches associated with all diameters, 
and for this reason a definite series of diameters and 
associated pitches has not been laid down, as it was felt 
that it would serve no useful . For gun and 
similar designs, in which the functioning conditions 
are somewhat different, a range of s' combina- 
tions of diameter and pitch, in ich the pitches 
increase uniformly with increase of diameter, has been 
ineluded in the any ge 

Tables are included in the specification from which 
major, effective, and minor diameter tolerances may be 
abstracted for any reasonable combination of diameter 
and pitch. The tolerances are negative on the screw 
and positive on the nut. It has been considered 
desirable to recommend fairly small tolerances for the 
major diameter of the screw and the minor diameter 
of the nut in order to maintain a reasonable minimum 
depth of engagement. of the threads and also as these 
diameters are used as datums for measuring the flank 
angles of the threads. Three separate classes of fit 
have been adopted to provide for different grades of 
manufacture, but these classes of fit apply only to the 
effective diameters and not to the major and minor 
diameters, the tolerances of which remain une 
for every class of fit, so as to maintain the same mini- 
mum depth of engagement of the threads. Close-fit 
effective diameter tolerances are two-thirds of the 
corresponding medium-fit tolerances and _free-fit 
effective diameter tolerances are one-and-a-half times 
the latter. 

As buttress threads having any reasonable com- 
bination of pitch and diameter may be used, the recom- 
mended values of the effective diameter tolerances 
have been calculated from the following formula based 
on the pitch p, the nominal major diameter D of the 
screw, and the length of engagement L of the threads. 
Medium fit effective diameter tolerance = 0-002 oe D 
+ 0-00278 4/ L + 0-008 544/ p. This formula sim- 
plifies to 0-002 3/ D + 0-0173 / p for a length of 
engagement of ten pitches. The above formule have 
been derived from the effective diameter tolerance 


TABLE 1V.—Tolerances on Buttress Threads. 
All dimensions in inches. 








same importance as for symmetrical thread forms on 
which the axial thrust may occur on either flank, and 
if the effective diameter tolerances are relatively large, 
the pitch and the pressure flank angle may be more 
important from the functioning aspect. In most cases 
it will be sufficient to state only the maximum minor 
diameter of the screw and the minimum major diameter 
of the nut but, if tolerances on these diameters are 
required, a multiple of the ing tolerances on 
the major diameter of the screw is s . Numerical 
values of the tolerances on a few arbitrarily selected 
diameters and pitches of buttress threads are given in 
Table IV, 

To permit easy assembly an allowance, or minimum 
clearance between screw and nut, equal in magnitude 
to the close-fit effective diameter ht weelioh is recom- 
mended. This allowance is deducted from the nominal 
major, effective, and minor, diameters of the screw in 
order to determine the maximum allowable values of 
the latter. The recommended gauging system for 
buttress threads consists of : (a) Full form “ go ” screw 
plug and ring gauges. (b) “ Not go ” effective diameter 
screw plug and caliper or ring gauges. (c) “Go” and 
“not ‘go” crest diameter plain plug and caliper or 

ing gauges. (d) Suitable pitch Semen apparatus. 
(e) urement of flank angles by optical projection, 
using casts if necessary. 





INSTRUMENT THREADS.* 
By G. A, Wurrrtz, M.A., W. O. Davis, and 
A, D. Syurtcs, 


Tue importance of standardising instrument threads 
was realised towards the end of the last war, and a eom- 


mittee was set up 4 the Department of Scientific and 
Industrial compri representatives of 
Service departments, the Nati Physical Laboratory, 


and the instrument industry. The reportt issued by 
that committee included not only recommendations for 
screw thread unification but optical specifications as for 
focal length of telescope objectives, etc. Unfortuna’ 
this report was not adopted as a standard altho 
threads such as the Royal Microscopical Society stan- 
dard for reg objectives and Royal Photographic 
Society threads for lens mounting, were universally 
used. The second World War raised once again the 
necessity of standardisation the economic advantages 
of which are evident. The engineering draughtsman 
works with known tables and his engineering handbook 
beside him. If the instrument designer could work with 
a British Standard Specification beside him as opposed 
to enjoying the latitude which he now has, each firm 
within the industry would benefit. The moment is 
opportune for standardisation. The Scientific Instru- 
ment Manufacturers’ Association is now stronger and 
this industry will, it is hoped, shortly be converting 
from war to peace production, and will face a t 
future. Instrument threads for the purpose of the 

-Canadian-American conferences were divided at 
the request of the American into the following cate- 
gories :—({1) Fastening screws, (2) Fine motion screws, 
(3) Bearing adjustment screws, (4) Optical mounting 
threads, (5) Attachment threads. 

Fastening Screws.—British practice in the instrument 
industry is uniform in that the British Association 
series is in general use. Furthermore even numbers 
only are preferred with the exceptions of 1, 3, and 5 B.A. 
On larger sizes in instrument work British Standard 
Fine is preferred to Whitworth, the smallsize of head 
and finer pitch being more acceptable. The Americans 
are wedded to their own coarse and fine pitch series, 
and at the London Conference it seemed unlikely that 
agreement would be reached on these screws. For 
smaller screws, the Americans have now under con- 























of 0-010 in. diameter and 360 threads per inch though 
it was admitted that production difficulties would be 
extreme and that the generous radius of the B.A. screw 
was almost ideal. The smallest screws are used mainly 
in watches and of these the Swiss have made by far the 
largest number. They use the National Horological 
Society series and prefer a coarse pitch. Most watches 
made recently in this country have been designed by 
Swiss or French engineers and Continental custo: 
regards both N.HL.S. standard screws and non-standard 
variations of them have found their way into recent 
ne tg Roughly ing American watch threads 

we a pitch of one-fifth of the diameter, while Con- 
tinental pitches are one-fourth of the diameter, The 
B.A. series varies from 0-207 of the diameter at No. 11 
B.A. to 0-28 of the diameter at No. 25 B.A. It is 

bable that this may well prove a bone of contention 
Sseveun iitttieh:aed Amaniomn ennicones, ondids pian be 
felt that the British watchmaking industry, basing its 
decision on the longer experience of Continental manu- 
facturers, would have justification in adherence to the 
N.HS. or B.A. series. 

A farther 


sidered by the conference, namely those used in 

eathehe honioe nat matics 
pendently wi Americans it wi appear that 
comesnuh Gah bo sgecepaybenel on Aaaman teen 
form with pitches of 64, 90, and 120 threads per inch, a 
wide latitude being allowed on diameter. 

Fine Motion Screws,—Fine motion screws fell into 
two categories :—(a) Those screws where a slow motion 
only is required, as for levelling an instrument. (b) 
Motion screws as micrometers where there must be a 
definite relation between rotation and translation. In 
considering motion screws in relation to instrument 
work it should be appreciated that pitch does not neces- 
sarily bear any ion to diameter, Thus the dia- 
meter of the levelling screw of a heavy instrument will 
be large to reduce wear, and of a light i small, 
but in each case the screw may well have same 
pitch. Furthermore on almost identical instruments 
— levels of varying sensitivity may be fitted, and 

more sensitive the level the finer the pitch necessary 
on the levelling screw. The tentative recommendations 
for pitches of fine motion and micrometer screws are 
shown in Table I, cols. 1 and 2, and Table II gives the 


TaBLE 1.—Preferred Pitches. 


Bearing adjustment screws column 1 or B.A. series. 
B.A. series, even numbers only except where design 
considerations necessitate bridging the gap from 0 to 2 
B.A., 2 to 4 B.A., and 4 to 6 B.A., where numbers 1, 3, 
and 5 may be permitted. Bracketed threads are non- 
preferred. 








Optical Optical 
Fine Motion Micrometer Mounting Component 
Screws, Screws, Saves Attachment 
per |° Threads per . 5 
Inch. Inch. Threads per | ‘Threads per 
Inch. 
- 10 _ aoe 
—_ ” 12 12 
die ead (18) —- 
20 20 > _ 
— — 24 24 
—_ — (30) —_ 
32 — — _ 
—_— — 36 36 
(40) 40 _ _ 
— _— 48 48 
50 50 -- _ 
(60) —_ 60 ~ 
80 — (80) _ 
(100) 100 —_ _ 
$mm. 
1 mm. 
(2 mm.) 





























Tolerance} ve Diamete: ces | Sideration, however, the standardisation of pitches for = Dianiders ; otion, Beart 
Nominal | Number | Py, an ae a iaww and _ diameters 0-060 in, and under, as used primarily in the aaa lpdpaeeauiie cad eran tsi he age “yg 
er of of Screw watchmaking industry. Considerable discussion has - 
nny ie. and minor taken place as to whether there might be some compro- Dimensions in fractions of an inch. 
oa a my -_ 7 Free. | mise as between B.A. and the proposed new American 
| ohne ‘ ae Fit. | series. A table showing the B.A. numbers, present| First Preference. Second Choice. | Third Choice. 
di ter, pro’ diameter, existing ber of 
1 20 | 0-002 0 | 0-004 0 | 0-006 0 | 0-009 0 | threads per inch and proposed number of threads per ; : : 
, $, | 002 0 | 0-006 1 | 0-009 2 | 0-013 8 | inch has been drawn up and it also shows the absurdly “ * ‘ 
2 ry 0-002 5 | 0-006 4 | 0,009 6 He wide range of screw threads in use on the Continent te * 
‘ 20 0-003 0 0-004 ; 0/006 8 0 “010 2 and in America at the present time. —- a i : | 
4 *006 : O15 To meet American requirements a modification of the * 
8 3 9.008 0 0-000 ; oon 8 ey B.A. thread forni is suggested, maintaining the B.A. * t 
16 3 0-005 0 | 0-009 7 | 0-014 7 | 0-022 1 | 474 deg. angle but providing a rounded crest for British P a H 
4 if 0-005 0 | 0-018 & | 0-020 2 | 0-080 3 | use and a flat crest for American if desired. It was of # 
24 1 0-006 0 | 0-015 2 | 0-022 8 | 0-034 3 interest to note the American strict adherence to the Ones 4 tn tite of }. 
principle of a flat crest and sharp root, even on screws 
formula, given in British Standard Specification No.| + Paper contributed to the Conference on Unification | preferred diameters for this class of screw, since the 


84-1940 for screw threads of Whitworth form, which 
is based on the accuracy of modern screwing ip- 
ment, by suitably modifying the constants to te 
with the buttress form of thread. 

Effective diameter tolerances provide a useful means 
of controlling manufacture, but they have not the 





of Screw Threads, held at the Institution of Mechanical 
Engineers, London, on Friday, June 22, 1945. Abridged. 
+ Department of Scientific and Industrial Research, 


Advisory Council: Report of the Inquiry Committee on | try 


the Standardisation of the Elements of Optical Instru- 
ments, H.M. Stationery Office, 1920, reprinted 1943. 


aim of standardisation is to render taps and dies readily 
available for the instrument maker. It must be noted 
that though the Americans and in general British indus- 
will not consider metric pitches, it is necessary to 
inelude such measurse for use on instruments measuring 





directly in units on the C.G.S. system. 
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Bearing Ad Screws.—Bearing adjustment 
screws, for cal parpess of the conference, were defined 
as screws for ta up play in bearings such as pivots. 
They could be likened in some respects to fastening 
screws except that in general on a given diameter a 
finer pitch is necessary. They differ from a motion 
screw in that having made the fine adjustment necessary 
the screw is, in general, secured with a locknut, or even 
with shellac. It was agreed that no special series be 
adopted for this class of screw, and that either the B.A. 
series be adopted or pitches for motion serews of appro- 
priate diameters be used. 

Mounting Threads—Optical mounting 
threads were defined as those threads used in the 
construction of lens cells, ete., and for screwing together 
the cell components. 
the bear, 9A of interchangeable components such as 

lenses or microscope objectives. This was 
rallied some years and the thread of microscope 
objectives established by the Royal Microscopical 
Society of Great Britain, was adopted through- 
out the world as also were the component attachment 
threads shown in Table I, col. 4. In considering 
optical mounting threads the necessity of multiple- 
start threads must not be overlooked. The proposed 
series dow %h Tabte T; ost. 3. Both pitches and 
diameters follow Table X of the D.S.I.R. Report 
(page 14) with, it is suggested, additional diameters in 
finer threads and fewer in the coarse. 

Instrument Attachment Threads.—The standardisation 
of attachment threads is desirable not only as regards 
the range of products made by one manufacturer but 
as between manufacturers. In war time for fire-control 
instruments, the most strenuous endeavour has been 
made to reduce to a minimum the number of instrument 
attachment threads, thus making common the stands 
and tripods of gun directors, theodolites, etc. Two 
series are recommended; first, Standard Whitworth 
in. or ¥ in. (one to be selected), # in. and ? in. Sucha 
series would embrace camera attachments, small instru- 
ments as gun directors, prismatic compasses, etc., the 
larger } in. for surveying instruments having what is 
known as a Continental pattern base. A further series 
of larger diameter is required also with fine pitch. The 
recommendations are (a) 1-75 in. major diameter 12 
threads per inch Whitworth form, and (6) 3-3 in. dia- 
meter 12 threads per inch 55 deg. angle but special 
form to conform with existing Service stands. 

General.—With the possible exception of some micro- 
meter screws, it-is suggested that Whitworth form 
thread be adopted. The 60 deg. has some points of 
recommendation as freedom from jamming on fine 

itches but the rounded crest of the Whitworth form 
a advantages since engagement is not so readily 
affected should the thread accidently be bruised. 





ANNUALS AND REFERENCE BOOKS. 


The Workshop Yearbook and Production Engineering 
Manual.—This volume, one of the series of yearbooks 
issued by Messrs. Paul Elek (Publishers), Limited, 
36-38, Hatton-garden, London, W.C.2, is the suc- 
cessor to the Machine Shop Yearbook and Production 
Engineers’ Manual, two editions of which have been 
included in the series. In general arrangement, it 
follows the same plan, Part I consisting of specially- 
contributed signed articles, Part II of short surveys of 
various branches of production engineering practice 
and equipment, and Part III of abridged extracts 
from British and overseas technical journals. The 
articles in Part I deal with the welded fabrication of 
machine tools, post-war problems of industrial ad- 
ministration, the machine-tool outlook after the war, 
the mechanical testing of materials, and lubrication. 
The desctfiptions of plant and production methods in 
Part II are not wholly novel, and embody a consider- 
able amount of catalogue material, but are not less 
useful on that account. Part III is entirely new in 
the sense that the abstracts contained in it have not 
appeared previously in the Yearbook, but war-time 
difficulties in publishing are reflected in the fact that 
most of them date from 1943. Indexes are given of 
manufacturers of the principal types of tools, classified 
under those headings as well as alphabetically. The 
price of the Yearbook is 30s. 





DISPOSAL AND ACQUISITION OF COBALT.—The Minister 
of Supply has issued the Control of Non-Ferrous Metals 
(No. 19) (Cobalt) (Revocation) Order, 1945, (S.R. and O. 
1945, No. 697, price 1d.). This revokes the (No. 10) 
Order, 1942, under which the disposal and acquisition 
of cobalt-bearing ores, concentrates and mattes; residues 
from which cobalt can be recovered; cobalt metal; 
cobalt oxides and certain cobalt salts were subject to 
licence. Licences will no longer be required for the 
disposal or acquisition of these commodities. Inquiries 
concerning this Order should be addressed to the Joint 
Controllers, Non-Ferrous Metals Control, Euston House, 
Eversholt-street, London, N.W.1. 





‘* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


ioned, the 


communicated from abroad, the 
oe eic., of the Communicators are given in talics. 


amp ay be oblained at the Patent 
LTO lt eee a 


The date the ene the Ry 
of —- p, 


The 
he ‘paenter of wines trem tp Re Bpeotieniion 
Gaueteaan 


each case ; where ts mentioned, 
te eam tar 


Complete Specification is 


Standardisation is essential for | 4 


METALLURGY. 


566,434. Wire-Drawing Die Lubricator. Callender’s 
Cable and Construction Company, Limited, of London, 
G. D. S. MacLellan, of London, and A. Cameron, of 
Cambridge. (1 Fig.) August 6, 1943.—The invention is 
an automatic pressure lubrication device for a die of a 
wire-drawing machine. The lubricator is embodied in 
a wire-drawing machine in which the wire is drawn 
through the die 2 by a drum. In the present design 
the entry side of the die is enclosed in a cylindric&l 
chamber with two flat end walls 4. In the wall of this 
chamber directly opposite the die 2 and in line with it 
is a tube 5, sealed into the wall of the chamber. At the 
outer end of this tube is a small lubricant-collecting 
chamber 7# The lubricant drops from a pipe 6 at a 
controlled rate into the collecting chamber. The wire 
enters the chamber through an aperture which is just 
large enough to permit the free passage of the wire. 
The lubricant.is supplied from a tank 9 through a valve 17. 
This tank is also directly connected by the pipe 10 and 
valve 11 with the Imbricant chamber 4. The pipe 10 
carries @ pressure gauge 12 and the chamber is drained 
through a cock 13. The chamber 4 is filled with lubri- 


(566,434) 


cant from the tank, and, when full, the valve 11 is 
closed. A slow feed of lubricant to the collecting cham- 
ber 7 is started and as the wire is drawn steadily through 
the tube 5 it builds up a pressure in the chamber 4. This 
pressure is dependent on the speed of the wire through 
the tube, the viscosity of the lubricant, the diameters of 
the wire and the bore of the tube 5, and on the length 
of the tube. With the usual lubricants and the usual 
speeds of drawing, substantial pressures can be built up. 
For instance, in copper wire drawing, using a lubricant 
having a viscosity of the order of 1 centipoise, a drawing 
speed of abdéut 1,000 ft. per minute, with a wire having 
@ diameter of 0-05 in. and a tube having a bore of 
0-07 in. by about 10 in. long will have a pressure up to 
25 lb. per square inch in the chamber. If a higher 
viscosity lubricant is used, such as colza oil (viscosity 
about. 10 centipoises) for drawing bronze wire, the same 
pressure can be obtained at a lower speed of about 
100 ft. per minute. The tube 5 should have a smooth, 
preferably polished, inner surface and can be bell- 
mouthed at the entry end. The lubricant is fed to the 


tube at sufficient rate to keep the tube full. The device | 


can readily be made to deliver a greater quantity of oil 
than passes out through the die and accordingly some 
of the surplus can be used to carry away swarf through 
a@ suitable outlet from the chamber. (Accepted Decem- 
ber 29, 1944.) 


STEAM ENGINES, BOILERS, ETC. 


566,184. Superheater. Sir Harold E. Yarrow, Bt., of 
Glasgow. (3 Figs.) May 24, 1943.—The superheater 
unit consists of outer tubes a and inner tubes b connected 
to the boiler water space. A valve c controls the flow of 
water through the inner tube and can be operated 
either manually or by a thermostat in the superheated- 
steam outlet. The annular space between the tubes 
a and b forms a passage for the steam, and a saturated- 
steam inlet leads to a header f where access is gained to 
this space. An outlet from this space leads to a further 
header g from which the superheated steam passes to 
the steam range. The upper end of the inner tube b 
is connected to the steam drum. The outside of the 


outer tube a is in contact with the furnace gases ang 
the temperature of the steam is regulated by the amount 
of water passing through the inner tube b. If desuper. 
heating is not desired, the valve ¢ is kept closed, and aij 
the water in the inner tube is evaporated. Fins are ip 
contact with the outer tube a and are attached to ap 


ttermediate tube surrounding the inner tube. The 
object of these fins is to conduct heat to the inner tube, 
and thus prevent overheating of the outer tube. Where 
provision must be made for the difference in expansion 
between the tubes a and b, the inner tube is provided 
with expansion rings m. (Accepted December 18, 1944.) 


MISCELLANEOUS. 

566,632. Oil Seal. The Austin Motor Company, 
Limited, of Birmingham, and J. C. Haefeli, of Birmingham. 
(4 Figs.) June 26, 1943.—The Invention is an oil seal 
for preventing leakage of oil and entrance of dirt at a 
location where a rotating shaft has to pass through the 
wall of a casing. A is an engine shaft protruding into 
@ space covered in by a chain case. A belt pulley has 
@ rearwardly extending boss d keyed on the shaft A 
by a half-moon cotter. On the rear portion of the boss d 
there is formed a screw thread and surrounding the thread 
is a floating ring F the inner periphery of which is of a 
diameter slightly greater than the maximum diameter 
of the thread. The ring F is carried within an internal 
annular recess in an annular housing G, and is loosely 
held from rotating by a pair of pegs g secured in the 
housing and projecting into notches f cut in the outer 
periphery of the ring F. The housing G is clamped to 





i a 
Wi ttl 2 


the casing by bolts and these serve also to clamp an 
annular disc J against the housing G and thus keep the 
ring F in position. A few thousandths of an inch clear- 
ance is left between the ring F and theidisc J. K isa 
felt washer housed in an annular recess of the casing and 
bearing inwardly upon a plain portion of the periphery 
of the boss d. If the rotation of the engine shaft A is 
clockwise as seen from the front, the thread is formed as 
left-hand thread and consequently it tends to convey 
oil inwardly, so that no oil can pass out along the space 
between the thread and the inner periphery of the ring F ; 
but a small quantity of oil can pass over the outer peri- 
phery of the ring between it and the recess in the housirg 
G, and such small quantity of oil serves to wet the felt 
washer with oil. The felt washer, however, serves to 
prevent any passage of oil beyond it, and it also prevents 
the entrance of dirt and grit. (Accepted January 8, 1945.) 
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THE DEVELOPMENT OF THE 
TORPEDO-—II.* 


By ComManpgr Prrer Betuewn, R.N. 
(Concluded from page 5.) 


ALTHOUGH successive patterns of 14-in. torpedoes 
were made, having increased range, speed, and 
charge weight, no striking advance was achieved 
until 1888, when the 45-cm. or 18-in. weapon was 
introduced. The reason for this apparent standstill 
lay in the absence of a tactical demand for a torpedo 
of greatly improved performance. Notwithstanding 
the appearance of the breech-loading rifled gun, 
there was no marked tendency to take advantage 
of the increased fighting range which it —_ 

ve 
been was obscured by the shocking © of 
Lissa and by the absence of large-scale naval con- 
flicts. Evenin 1901, the annual gunlayer’s test in the 
Royal Navy was conducted at a range of less than 
a mile, against a moored target ; and in such cir- 
cumstances a torpedo capable of running 600 yards 





was clearly a useful weapon. 





It was not, however, a A a ene 
i te ee with a sub- 
tube for discharging it, as Whitehead had | such 
originally Sian 


age bedi tube was and 
is all very well, and the torpedo vastly prefers it 
to any other form of discharge; but it involves 
large complications in ship construction. These 
complications could not be accepted by the Ad- 
miralty for the several warships which, in the 
middle ‘seventies, were being armed with tor- 
pedoes, and experiments were made to find out if some 
form of above-water discharge could be evolved. 


The first experiment, made in March, 1875, was 


"to slide a 16-in. torpedo off a mess table out of one 


of the Actaeon’s ports, and was followed by quite 
promising results, using a slightly more dignified 
technique, in the Shah. Accordingly, the Shah and 
Inconstant—the last British warships to be classified 
as frigates until the present war—were fitted with 
two torpedo-launching carriages on the main deck 
at the fore end of the 7-in. gun battery; the tor- 
pedo was shot out by means of a ie ram 
acting on the tail. The photograph of H.MS. 
Shah, reproduced in Fig. 5, on this page, is from 
the Imperial War Museum collection. 

The Shah commissioned on August 14, 1876, as 
flagship of the Pacific and soon had an 
opportunity to ‘try the new weapon in action. In 





* Part I of this series appeared on pages 403 and 442 
of the previous volume of ENGINEERING. 


May, 1877, the Peruvian armoured _turret-ship 
Huascar (Fig. 6, on page 42), @ powerful vessel re- 
cently completed by Laird Brothers* to the designs 
of Capt. Cowper Coles, was seized by a rebel faction 
and proceeded to act the part ofa pirate ship. Rear- 
Admiral de Horsey therefore took the Shah ( 

Bedford) and the corvette Amethyst (Capt. 

fieldt) to the port of Ilo,t where the Huascar was 
lying, and demanded her to surrender for piracy on 
the high seas. He received a saucy answer, which 


been easily defeated by the Huascar. In fact, she 
gave the a tremendous which was 
rendered ineffective by the turret ship's 


. - 
given to fire a Whitehead. A very 
Torpedo School legend has it that the Shah’s gunnery 





officer represented that the order should be con- 


Fie. 5: H.M.S. “ Suan,” IN 1887. 


firmed in writing, since the Peruvians had shown 
Se 
an appalling fate. However this may be, the 
torpedo—a 16-in. single-propeller Fiume—was dis- 
charged at fourteen minutes past five on May 29, 
1877. The Huascar thereupon turned away and 
made inshore, where the Shah, with her much 
greater draught, was unable to follow; and the 
Whitehead missed. This was the first occasion on 
which the automobile torpedo was fired in anger, 
and not the last occasion on which the mere firing 
of it proved a threat sufficient to cause a drastic turn 
away by the enemy at a critical phase in battle.§ 
The immediate sequel to this engagement was a 
night assault in which the Shah’s boats were sent 
into the port, armed with spar torpedoes and with a 
further Whitehead, the latter slung from the gun- 
wales of the cutter. The intention was to discharge 
the Whitehead at the Huascar from a range of 
80 yards, the spar torpedoes being held in reserve. 


* Now Messrs. Cammell Laird and Company, of Bir- 
kenhead, by whose courtesy the illustration is reproduced. 
The Huascar must have been the first job underthken 
in this yard after the plates for Captain Nemo’s sub- 
marine Nautilus. 

t+ The father of Admiral of the Fleet Lord Chatfield. 

t Where “ Johnny went down to.” 

§ The author is indebted for certain details of this 
action to Admiral Sir Herbert’ Heath, K.C.B., M.V.O., 
who was one of the Shah’s midshipmen at. the time. 
Admiral Heath will not confirm the legend quoted. 








However, the Huascar, having had enough, had 
slipped away in the darkness to Iquique, where she 
surrendered next day to the main Peruvian squad- 
ron ; but we shall meet her again in a later section. 
Incidentally, she is still in commission. 

One other result of this action was that the Shah 


was replaced on the station by the armoured battle- 
ship Triumph. British battleships had been with- 


drawn to waters because of the tensior. 
caused by Russo-Turkish relations, and the outbreak 
of war between those Powers, though chiefly remark- 


them. t of December 27, 1877, 
boats launched an ak on the ironclad 
Mahmondieh in Batoum harbour, the Tchesme’s 
torpedo being fired from « frame fitted beneath her 
ee ne wecene The range 
about 60 yards, but the Tchesme’s Whitehead 
e against a submerged rock, and that of her 
consort was picked up on the beach by the Turks on 





the next morning. The Russians claimed that, on 
the night of January 25, 1878, the same two boats ” 
sank a Turkish revenue steamer which was acting 
as guardship off Batoum, both hitting her with their 
torpedoes from a range of 75 metres. The Turkish 
Admiral, Hobart Pasha,* flatly denied this success, 
and there is some doubt if the attack ever took place. 

The British method of discharging torpedoes from 
carriages or frames set above the water-line was 
initially viewed with some consternation by the 
experts at Fiume. Robert Whitehead received a 
letter from his son-in-law and partner, Count 
George Hoyos, deploring the rough treatment given 
by the English to their torpedoes; “such delicate 
weapons are not meant to be fired like a shot from a 
gun,” observed the Count. Nevertheless, by 1879 
there were 33 British warships capable of firing 
16-in. or 14-in. torpedoes, and in the years 1878 to 
1880 no fewer than 387 practice runs were made, 
60 per cent. of which were classed as successful shots. 
These results were obtained largely with above- 
water discharge from ships at speed, a method as 
yet, untried in any other navy. The Woolwich 
design of torpedb tended in consequence for some 
years to be more robust than its Fiume rival. 

In 1882, over one thousand ice runs were 
made by seagoing ships, the percentage of successful 





* A British officer who, in the American Civil War, had 
diverted and enriched himself by running the Union 
blockade with cargoes of corsets for Confederate ladies. 
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Fra, 6. Peruvian Ironcitap Tugrer Sarr ‘“‘ Hvascar.”’ 


shots being 88. It must be admitted here that the 
criteria of a successful shot were somewhat lax, 
requiring only that the torpedo should hit a ship 
200 ft. long from a range of 300 yards. Torpedoes 
were carefully adjusted to run straight by means of 
small ear rudders set on-the horizontal fins, this 
requiring a large number of passing runs on the 
proving range. Thus adjusted, they would usually 
run straight once they had assumed a direction, but 
it must be borne in mind that the gyroscope, which 
would maintain the torpedo on its discharge course 
' or bring it back to that course if deflected, did not 
come into general use before 1900. 

Having drawn a line at the date 1880 for the sake 
of convenience, it will be instructive to look around 
the contemporary world for signs of torpedo activity. 
At Fiume, Whitehead, in 1872, had purchased the 
Stabilimento Teenico and turned it into a private 
company, the Silurificio Whitehead, for the exclusive 
manufacture of torpedoes and their ancillaries. He 
had by this time sold the manufacturing rights to 
most of the European Powers. British activities 
have already been described ; the Navy purchased 
torpedoes from the Fiume works and also “ rolled its 
own” at Woolwich. With the introduction of tor- 
pedoes capable of 600-yard runs, the small shallow 
canal in the Royal Arsenal hitherto used for “ rang- 
ing,” or the conduct of passing runs, had to be 
abandoned, and the dockyard basins at Chatham and 
Portsmouth were employed for the purpose pending 
the completion of Horsea Island range in Portsmouth 
harbour (1888), which in turn was superseded by 
Bincleaves range at Weymouth (1898). 

France bought from Fiume ; but in Germany, the 
firm of L. Schwartzkopff—later the Berliner 
Maschinenbau A.G.—began to make a pattern of 
torpedo suspiciously like the Whitehead in all 
respects, except that it was built chiefly in bronze. 
A manufacturing capacity far in excess of German 
requirements was soon worked up, and the surplus 
sold to Russia, Japan and Spain. 

The situation in America was peculiar. The Naval 
Torpedo Station at Newport, R.I., had been estab- 
lished in 1869, thus becoming the senior naval 
establishment devoted to torpedoes ; and although 
much of its earlier work was applied to improving 
the spar weapon, in the year of its foundation it 
constructed a fish torpedo on the supposed lines of 
the Whitehead. This weapon ran “very slowly, 
and only for a short distance, curving to starboard 
at the same time.” A further model was made in 
1874, but had to be made with a bronze air vessel 
because “‘ the prominent steel firms of this country, 
one and all, declined even attempting the construc- 








Fig. 7. 


tion of an air reservoir of the requisite shape and 
dimensions which would endure the necessary 
strain.”* This second attempt does not appear to 
have been a success. In 1869, and again in 1874, 
the Whitehead man: ing rights were offered to 
America for 20,0001., and in the latter year an ex- 
foreman of Woolwich is said to have offered the 
drawings of the British torpedo for a moderate sum ; 
but no bid was made for any of these offers, and 
the United States Navy continued to do without 
automobile torpedoes until] the closing years of the 
century. The reasons for this must be attributed 
to American preoccupation with at least two native 
weapons, which, it was hoped, would prove better 
than the Whitehead. The first of these, J. L. Lay’s 
“Movable Torpedo Submarine,” had already seen 
action in the Chile-Peru war, but it was not an inde- 
pendent automobile torpedo and therefore belongs to 


* These quotations are from a pamphlet entitled 
“Lecture on the Whitehead Torpedo, U.S.N. Torpedo 
Station, Nov. 20th, 1874,” by Lieut. F. M. Barber, 
U.S.N. The title page is missing from the copy in the 
Admiralty library. 
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a later section, The second, John Ericsson’s pro- 
jectile torpedo, also comes in another category. A 
third American torpedo had been invented by 
Comdr. J. A. Howell, U.S.N., but not yet con- 
structed. 

An interesting contemporary development was the 
Holland submarine, of which the prototype, a one- 
man pedal-driven. boat built in 1875, was expressly 
modelled on the lines of the Whitehead torpedo. 
J. P. Holland was a Hibernian who conceived the 
submarine as a method of destroying the British 
fleet, and this first craft of his was, in fact, financed 
by the Fenian Society of America and ran her trials 
in New York harbour—nice goings-on in a friendly 
coun! One of the most amusing of the late 
C. J. Cutcliffe Hyne’s stories of Captain Kettle was 
obviously based on this remarkable theme. 

It is legitimate at this point to glance at the 
torpedo results obtained in several campaigns before 
1900, as the weapons employed were all of types 
little more advanced than those of 1880. In the 
first of. these, the Chilean Revolutionary War of 
1891, the Congressionalist command of the sea, which 
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in the end won the day for them, was seriously 

threatened by the arrival from England of the two 
o gunboats Almirante Lynch and Almirante 

Condell, which had recently been completed by 

Laird Brothers, of Birkenhead, and mounted five 

l4-in. torpedo tubes apiece. They are shown, in 
of fitting out, in Fig. 7, opposite. 

After a good deal of haggling at Punta Arenas, 
both units. were persuaded to join the Balmacedist 
faction. They had been clumsily steamed on their 
transatlantic passage, and their boilers had to be 
re-tubed with bronze tubes from locomotives at 
Valparaiso, where they embarked an experienced 
French torpedo artificer. After some preliminary 
torpedo-running practice, this force staged an attack 
on the Congressionalist, squadron in Caldera Bay, 
hoping to find the armoured ships Blanco Encalada 
and Huasecar moored there. However, only the 
former was present ; she was an ironclad battleship 
displacing 3,500 tons, fitted with double bottoms 
and subdivided internally. Creeping into the bay 
by subdued moonlight before dawn on April 23, 
1891, the Condell (Capt. Moraga) discharged three 

oes, all of which missed. The Lynch (Comdr. 
Fuentes) followed and fired three torpedoes from a 
range of about 100 yards, one of which hit the 
Blanco Encalada. She sank quickly with heavy 
loss of life; it is unlikely that her watertight doors 
had been closed, and she had left her anti-torpedo 
nets at Valparaiso. The torpedo was a 14-in. 
Fiume, capable of 23 knots to 600 yards. One 
remarkable effect. of the explosion of the 58 lb. of 
guncotton in its warhead was the projection of the 
Blanco Encalada’s captain, Don Luis Gofii, up a 
ventilating shaft and into the sea. He escaped by 
swimming ashore holding on to the ship’s tame 
llama, The animal thereafter served part of a com- 
mission in H.M.S. Warspite, but was discharged 
with ignominy to the London Zoo for eating the 
epaulettes off Admiral ‘* Pompo” Heneage’s full- 
dress coat while he was wearing it. 


A rich mine of material for the student of un- 


orthodox munitions is to be found in the Brazilian)‘ 


revolutionary war of 1893-94. Most of the Brazilian 
Navy joined the rebel or Melloist faction, with the 
result that the Government were forced to improvise 
a fleet. This circumstance was seized upon by most 
of the great Powers with a whoop of joy, and a col- 
lection of maritime duds and crackpot weapons 
was swiftly unloaded. Some of these were exotic 
types of torpedo, and as such will be noted in a 
later section ; but few of them were put to effective 
use, largely because the fleet seethed with Melloist 
agents who were busily engaged in putting sand 
into the machinery, or the equivalent. It was for 
this reason that the Zalinski dynamite gun—a 
pneumatic weapon capable .of lobbing a high- 
capacity projectile some 3,000 yards*—never came 
into action. 

One of the Government’s more prudent purchases 
was the Armstrong torpedo-boat Gustavo Sampaio, 
armed with three torpedo tubes. The Aquidaban, 
a powerful little battleship which was the mainstay 
of the revolution and had been exchanging inaccurate 
gunfire with the shore batteries of Rio de Janeiro 
for six months, on and off, proceeded in February, 
1894, to an anchorage off Santa Catharina island. 
Here, on the night of April 16, she was attacked by 
the Gustavo Sampaio and three Schichau torpedo 
boats, which between them fired several torpedoes 
at extremely short range. A 16-in. Schwartzkopff, 
discharged at stone-throw distance by the Gustavo 
Sampaio, struck the Aquidaban 30 ft. abaft the 
ram, and its 125-lb. guncotton charge sufficed to 
sink her. She was afterwards raised, but the 
revolution collapsed with her sinking. 

Minor campaigns fought between the largely 
unprofessional forces of the smaller Powers seldom 
yield a reliable indication of the value of new or 
improved weapons. The advantage conferred by 
the magazine rifle was not fully brought out in the 
Chilean revolutionary war of 1891, in which it was 
first used, because of the indifferent marksmanship 
displayed by the raw battalions thus armed. The 


Spanish civil war of 1936 was used by Germany |. 


and Italy as a proving-ground for the munitions 
with which they proposed to destroy the Western 





* See ENGINEERING, vol. 41, page 147 (1886). 





democracies, but the test was deemed important 
enough to be made by the German and Italian 
armed forces,* this practice being officially termed 
“ non-intervention.” 

The powers of the automobile torpedo had been 
demonstrated in the South American conflicts 
mentioned, but it failed signally to come up to 
expectations in the battle of the Yalu, on Septem- 
ber 17, 1894. It had been supposed that the Chinese 
torpedo boats would play an important part, and 
there is some evidence that the Japanese tactics were 
framed on this supposition. In the event, however, 
the lack of discipline and training in the Chinese 
fleet. prevented any effective use being made of 
torpedoes. One has only to look at the facts. 
The Chinese Admiral, an ex-cavalry general, who 
spent much of his time playing pitch and toss with 
the half-deck sentry, had consistently refused to 
give any attention to his European advisers. A 
squadron commanded by such an officer would 
scarcely be expected to make good use of its weapons, 
even if they had been efficiently served ; as it was, 
at least one big gun had been dismounted and pawned 
ashore. 

In the action, large numbers of torpedoes were 
fired at ridiculously long ranges, several being 
picked up afterwards by local fishermen and re- 
sold to the Chinese for 100 dols. apiece ; none found 
its mark. The Japanese fired no torpedoes in this 
battle, preferring to rely on gunnery; it has often 
been suggested that they did not so much want to 
sink their opponents as to vanquish them and capture 
their ships. Later in the same war, the Japanese 
torpedo boats achieved excellent results in the third 
of their attacks on the squadron at Weihaiwei, 


sinking four Chinese warships at anchor by means of 


Schwartzkopff torpedoes. 
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Aircraft Vibration ond Flutter. By Prorrssors C. R. 
FREBERG and E. N. KEMLER. John Wiley and Sons, 
Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 3 dols.] and Chapman and Hall, Limited, 
37-39, Essex-street, London, W.C.2. [Price 18s. net.] 
Tue authors of this book state in the preface that 
it “attempts to cover only the more elementary 
and general phases of vibration and flutter as 
applied to the airplane structure and its parts,” 
while “the theory has been given secondary con- 
sideration, and physical interpretation and applica- 
tion have been emphasised.” Examination of the 
book confirms that, indeed, the theory has received 
slight attention, more particularly in the chapters 
dealing with flutter, and leaves the impression that 
the intention is primarily to help those who wish to 
be able to make calculations without having a 
background of thorough knowledge and under- 
standing. 
The first part of the book (chapters I to V) gives 
an elementary account of vibration problems of the 
simpler kind ; with some emphasis on isolation and 
soundproofing, as is proper in a work intended 
mainly for those concerned with aircraft. This part 
is fairly adequate within its limitations, though 
hardly outstanding; but in the remainder of the 
book, which is devoted to flutter, the treatment is 
merely superficial—for instance, the aerodynamic 
problems of flutter are hardly mentioned. Since, 
however, numerous references are given, to the 
(United States) Civil Aeronautics Authority, with 
a large number of charts from the same source, it 
may be of some service to American engineers who 
wish to be able to make routine calculations about 
flutter without troubling to understand the theory. 
That it is addressed primarily to an American public 
can be deduced from the insularity of the biblio- 
graphy; of the 48 items included, only five are 
British (two of these with American publishers), 
while there is not a single reference to British work 
on flutter, notwithstanding the importance, volume 
and priority of this work. 

The book is well produced, the type, paper, 





* In some of the insurgent formations, however, the 
proportion of troops of Spanish nationality was fairly 
large; General Queipo de Llano’s Second Division is 
said to have contained as much as 10 per cent. 


binding and illustrations being all good; but, 
unfortunately, there are many misprints and omis- 
sions, particularly in the mathematics. On account 
of these defects, and the limitations previously 
mentioned, therefore, it cannot be generally com- 
mended; and it will do little to advance the 
knowledge of the serious student of flutter. 


esol Control. By CapTain THoMas J. KELLY, U.8.N. 
Chapman and Hall, Limited, 37, Essex-street, London, 
WC,2. [Price 13s. 6d. net). \% 

Recent reports and illustrations, which have 
appeared in British newspapers and periodicals, 
of the damage caused to the United States aircraft 
carriers Franklin and Bunker Hill (and, more 
recently, to the cruiser Pittsburgh, which arrived 
in port accompanied by her completely detached 
bow) have provided dramatically impressive evi- 
dence of the problems implicit in the term “‘ damage 
control” as it is applied to the organisation of 
emergency repair work in a modern warship which 
has suffered in action; but although, in practice, 
its sugcess must depend to a t extent on 
masterly improvisation, much thought and 
careful planning is needed to ensure that, when 
the time comes, the improvisation shall be truly 
masterly and not merely haphazard. In this 
book, designed (to quote the sub-title) as “a 
manual for naval personnel,” the details of this 
forethought and ing are revealed with a 
candour which the British Admiralty might emulate 
occasionally with advantage. The knowledge that 
such plans exist cannot greatly benefit an enemy, 
who must have considered similar problems him- 
self, while it must benefit the public morale to 
know that every possible contingency has been 
guarded against in the effort to ensure the survival 
of the ship and, by implication, of her crew. 

In dealing with specialised departments of a 
ship’s construction and equipment, Captain Kelly 
has had the assistance of eight expert collaborators, 
all naval officers with the exception of Professor 
George C. Manning, who occupies the chair of 
naval architecture at the Massachusetts Institute of 
Technology. No indication is given of their re- 
spective contributions, except for a note on the 
title page, stating that they are responsible for 
“ chapters,’ and it may be taken as a tribute to 
Captain Kelly’s skilful editorship that a book con- 
taining the work of so many authors should present 
such a smooth uniformity of style. As might be 
expected, fully half of the book is devoted to the 
primary function of keeping a ship afloat in adverse 
circumstances, and to the repair of damage in 
action so that she may continue battleworthy, but 
separate chapters deal with the maintenance of the 
engineering, gunnery and medical departments and 
of supply services, with defence against gas, and 
with fire fighting. Incidentally, it is mentioned 
that “‘German torpedoes generally make a hole 
about 50 ft. to 55 ft. in diameter,” but “ Japanese 
torpedoes contain a larger explosive charge and 
often make holes 65 ft. to 75 ft. in diameter.” Some 
criticism is levelled against the practice of quarter- 
ing the engineering personnel together, though it is 
recognised that “engineers are a clannish lot” 
and probably prefer this arrangement ; as a matter 
of war wisdom, however, it is recommended that 
there should be “considerable dispersion of key 
engineering personnel about the ship.” Apart 
from such expositions of general principle, the 
sections dealing with engineering and gunnery 
damage-control are inclined to be sketchy; and 
though, in practice, it may be satisfactory enough 
to leave the details to the officers directly con- 
cerned with those departments, the book would 
be improved by some more extensive description 
of the methods of making good battle damage, pre- 
ferably based on experience. 








THE INSTITUTE OF TRANSPORT.—The following 
have been elected ordinary members of the Council 
of the Institute of Transport to fill the vacancies 
which will arise on September 30 mext:—Mr. T. F. 
Cameron, Mr. H. T. Dutfield, Mr. W. S. Graff-Baker, 
Mr. C. Jackson, M.C., Mr. 8S. Kennedy, Mr. F. W. Lam- 
pitt, Air Vice-Marshal Sir Hazelton R. Nicholl, K.B.E., 
C.B., Sir J. Douglas Ritchie, M.C., Mr. R. O. Squarey, 
M.C., and Mr. H. Watson, M.B.E (associat ber). / 
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THE SAFE INSTALLATION 
AND USE OF ABRASIVE 
WHEELS. 


ENGINEERS in supervi positions all over the 
d are already familiar with the series of mono- 
gray on the problems of preventing industrial 
accidents, which have been issued at intervals 
over a number of past years by the Accident Pre- 
vention Committee of the International Labour 
Office. The precautions necessary for the safe use 
of abrasive wheels form an obvious subject for a 
report of this sort, and the work of preparing one 
was, in fact, put in hand as long ago'as 1932. For 
various reasons, publication has had to be post- 
poned, ‘but the delay has enhanced the value of the 
revised text by enabling new technical material to 
be added relative to a number of important points, 
and by allowing an account of certain experimental 
researches into the strength of abrasive wheels to 
be a led. The monograph now issued,* the 
ninth in the International Labour Office “ Safety ” 
series, is largely the work of Mr. G. Stevenson 
Taylor, O.B.E., His Majesty’s Deputy Chief Inspec- 
tor of Factories. The main object underlying its 
preparation is to direct attention to the potential 
causes of danger incidental to the employment of 
abrasive wheels in the engineering and other indus- 
tries, and to indicate precautions necessary to safe- 
guard grinding operatives from sudden accidental 
injury or progressive detriment to health from the 
inhalation of dust. These factors have assumed 
great importance as a consequence of the tremendous 
increase in the manufacture and use of artificial 
abrasive wheels during the years since this mono- 
graph was first contemplated, and more especially 
from the expansion of grinding practice in engin- 
eering during the present war. [f, on this account, 
the publication now is less timely than would have 
been the case six years ago, there is the compen- 
sating advantage that its compilers have been able 
not only to take account of all notable recent 
advances in ing machinery and the general 
technology of abrasive wheels, but also to insert in 
the legislative part of the monograph the latest 
edition of the American Standard Safety Code for 
the Use, Care and Protection of Abrasive Wheels. 
This code is a good deal more comprehensive and 
instructive than the corresponding British statutory 
requirements included in the Factories Act of 1937, 
and is for that reason alone worth close attention 
in this country. In other respects also the mono- 
graph goes much farther than the mere specification 
of safety devices : within limits, indeed, it amounts 
to a well written and copiously illustrated text-book 
on a subject with which many mechanical engineers 
are at present less than adequately acquainted. 
For these, and others who may lack time or oppor- 
tunity to study the monograph itself, the following 
survey of its contents should prove helpful. 

The book is introduced by a short account of 
the composition and manufacture of abrasive 
wheels. Natural sandstone or gritstones are men- 
tioned only perfunctorily, attention being directed 
mainly to modern wheels compounded of abrasive 
and bonding materials. Two major groups of 
abrasives are distinguished, respectively composed 
of crystalline aluminium oxide, or of silicon carbide. 
In the first group emery and corundum are the 
earliest used and best known substances, but they 
suffer from the variability in quality and composition 
of natural products and, although still extensively 
used, are nowadays supplemented by many artificial 
abrasives obtained by fusing highly aluminous ore 
in electric furnaces. Whether natural or artificial, 
alumina grains are characteristically tough and not 
easily broken, and hence are suitable for grinding 
materials of high tensile strength, such as steel. 
The silicon-carbide: abrasives, on the other hand, 
are hard and brittle, and lend themselves better 
for grinding hard substances, such as cast iron, 
glass, or ceramics, as well as metals and inorganic 
substances of relatively low tensile strength. Most 





* “ The Safe Installation and Use of Abrasive Wheels.” 
International Labour Office Studies and Reports, Series F, 
Second Section (Safety) No. 9. Published in the U.K. for 
the I.L.0. by Messrs. P. S. King and Staples, Limited, 
14, Great Smith-street, London, 8.W.1. [Price 4s.] 





of the silicon-carbide abrasives are artificial, made 
by fusing together, in an electric furnace, coke and 
sand, the process being facilitated by the addition 
of sawdust and salt. 

Abrasive wheels are made by mixing powdered 
abrasive with a matrix substance which, by the 
application of heat or by chemical action, forms a 
bond and consolidates the mixture. The bonding 
material must be so matched with the abrasive 
that when the latter becomes blunted by wear in 
use, the particles may be torn out and allow fresh, 
sharp particles to come into action. The 
or grade, of the wheel is not related to the hardness 
of the abrasive itself, but is determined by the 
strength of the bonding, the spacing between the 
particles of abrasive, the grain size of the particles 
and the size of the pores in the wheel. Thus, 
although the properties of the abrasive need to be 
known and studied in relation to those of the matrix, 
it is only indirectly that the abrasive affects the 
safe installation and use of wheels since the liability 
of the wheel to fracture through weakness is pri- 
marily dependent upon the bonding. From this 
standpoint wheels may conveniently be classified 
according to the bond material into six main types. 
In vitrified or ceramic bonded wheels the matrix 
material is powdered clay, kaolin or feldspar, which, 
after admixture with powdered abrasive, is moulded, 
dried and kiln-fired, resulting in a strong bond not 
readily affected by water or temperature. Silicate 
wheels are bonded with silicate of soda, which 
consolidates by chemical action during a slight 
baking process. Their mild grinding action, appro- 
priate for producing edge tools and cutlery, is 
accompanied by relatively low strength, which is 
sometimes improved by a reinforcement of brass 
webbing, though at some danger of a liability for 
pieces of the webbing to fly out as the wheel wears. 
Shellac bonding, baked after being moulded, pro- 
duces a relatively flexible wheel suitable for sharp- 
ening saws, polishing stone and giving highly 
finished surfaces on steel rolls and cams. Rubber 
bonding, subsequently vulcanised, also possesses 
high resilience and toughness, and is therefore 
especially suitable for thin wheels used for cutting 
grooves and parting-off. Another type of so-called 
“elastic” wheel is bonded with Bakelite or similar 
synthetic resin. These plastic bond materials make 
exceptionally strong wheels and are mainly used for 
cutting operations. Finally, the magnesite or 
oxychloride bonded wheels are made of a mixture 
of magnesium oxide and magnesium chloride. They 
are valuable for grinding cutlery and edge tools, 
but the bond material isg subject to molecular 
changes and is liable to crack, especially if the wheels 
are used wet. They call, therefore, for stringent 
precautionary measures. 

The endeavour to regularise and restrict the 
variety of grinding wheels produced for different 
classes of work is indicated by British Standard 
Specification No. 620-1935, which is concerned 
with the shapes, dimensions and methods of attach- 
ment of the principal forms in common use. In 
addition to wheels made in one piece, there are the 
so-called segmental wheels, comprising a number of 
abrasive blocks on segments secured in a circular 
frame. A factor which bears on the stability of a 
grinding wheel in service is the fit between the central 
hole in the wheel and the spindle or shaft. In this 
connection it may be noted that this mounting hole 
is sometimes provided with a lead bushing formed 
by centring the wheel around a mandrel and 
casting molten lead in the annular space. 

Tlie presentation in some detail of these matters, 
which are no more than introductory to the main 
subject of the I.L.O. monograph, can be justified on 
the grounds that any of the points mentioned, 
whether concerned with the manufacture of grind- 
ing wheels at any stage or with the choice of a type 
of wheel appropriate for a particular operation, can 
exert a profound influence upon ‘the prevention of 
accidents. This aspect of the safe use of grinding 
wheels, primarily aimed at avoiding fractures in 
service, is of at least equal importance to the other 
aspect of preventing injury to the operative should 
fracture of the wheel occur. It is principally the 
concern of the wheel manufacturer but requires, it 
may be noted, co-operation from the purchaser and 
user to be fully effective. Other aspects of safety 


i 
are the primary concern of the grinding machine 
designer or the works manager, but here again the 
exercise of intelligence and alertness by the grind; 
operative is essential if accidental injury is to }, 
minimised. The ‘point need not be laboured, by 
is well exemplified by a summary of the ways i, 
which injury can be sustained in grinding practice 

The principal danger in the use of grinding 
machinery arises from the bursting of the revolving 
wheel, for which any of a number of causes may }y 
responsible. There may be a crack or flaw due t 
rough handling during transport or storage, or t, 
faulty mounting. Without being actually crackeq 
the wheel may be locally overstressed by being 
forced on to too large a spindle; or by thermal 
expansion of the spindle due to overheating of the 
wheel or the bearings ; or by improper design, fit, 
or adjustment of the side flanges between which the 
wheel is secured. If none of the above items 
defective, the wheel may burst under centripetal 
stresses set up by excessive speed of rotation, or by 
whirling of the wheel shaft assembly at a critica) 
speed. Such excessive speed may be imposed op 
the wheel not merely by ignorance or carelessness 
as to what is the appropriate safe speed, but by , 
false belief that the speed is within the safe limit, 
Lack of balance in a wheel may be due to defeetive 
manufacture, or to the use of a bent or worn spindle 
or to water absorbed by a segment of @ porous wheel 
while it is at rest. A rotating wheel may be broken 
by improper use, such as applying the work to the 
side of a wheel intended to grind only with its 
periphery, or mishandling the work so that it gets 
wedged between the wheel and the rest or guard. 
Undue force applied to the work may break a wheel 
designed for side grinding ; or over-heating a wheel 
that has been allowed to become glazed. Impacts 
severe enough to break a rotating wheel are liable 
to oceur when heavy work is suspended and brought 
against the wheel while slung. 

Without actually bursting or breaking, a wheel 
may come off its spindle as the result of a loose 
fastening or being revolved in the wrong direction 
relative to the screw thread on the spindle. Less 
serious bodily injury to the operator may be caused 
by sparks of abrasive, or heated metal particles, 
entering the eyes, or by contact of the hand or 
clothing with rotating or moving parts of the 
assembly. Less obviously, the fine dust produced 
to some extent by most grinding operations, but 
more particularly by dry grinding, is injurious to 
the respiratory system when inhaled, the nature and 
degree of the damage depending upon the composi- 
tion and particle size of the dust, and the frequency 
and duration of exposure of the worker. 

From the scientific engineering standpoint, the 
most interesting cause of accident is the bursting 
of a wheel due to excessive speed of rotation, and 
the problem in both its analytical and practical 
aspects has engaged the attention of a number of 
investigators. The results of some bursting tests,* 
carried out in Germany on ceramic wheels having 
various amounts of bias, i.e., unbalance, are repro- 
duced in the report. Since the wheels were not 
all of the same grade it is not safe to draw general 
conclusions, and it is difficult to explain why the 
bursting speed for wheels of equal diameter tends 
on the whole to increase with increased out-of- 
balance mass. A diagram of the cracks in the 
experimental wheels shows two interesting features. 
The first is that all the cracks are radial, running 
irregularly from the central hole in the wheel to 
the perimeter. The second point is that, of five 
wheels, the one having the least amount of bias 
suffered four cracks spaced approximately 90 deg. 
apart, the bias being closely aligned with one (pre- 
sumably the initial) crack. The wheel having the 
greatest bias suffered only two cracks, approxi- 
mately in line along a single diameter not far 
rerhoved from the position of the bias. The three 
wheels with intermediate amounts of bias each 
suffered three cracks in directions exhibiting no 
simple relation to the situation of the bias, but 
tending in every case to be distributed so that 
one crack approximately bisected the obtuse angle 
between the other two. 

The report remarks that the safe limit of speed 





* Maschinenbau Der Betrieb, November, 1933, page 





530. 
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can be determined with some approach to accuracy 
in the case of revolving bodies of simple materials, 
put that difficulties arise in the case of abrasive 
wheels since they are made of composite materials 
subject to considerable variation in the nature and 
proportions of the ingredients. As regards the 
simpler problem, in which the geometry of the 
rotating body is of primary importance, the report 
includes as an appendix a valuable paper* by 
Frost and Whitcomb describing photo-elastic ex- 
periments the results of which substantially confirm 
the theoretical relationships derived by Chreef 
between the stress, speed, mass and dimensions of 
isotropic discs. The photo-elastic investigation, spon- 
sored by the Norton Company, of Worcester, Massa- 
chusetts, was principally concerned to study the 
effects of the Beste r of the central hole on the 
stress distribution in discs of uniform thickness 
and constant external diameter. Among a number 
of interesting features of the experimental pro- 
cedure may be noted the holding flanges, of Duralu- 
min, in which slots were cut to enable the stresses 
to be observed in the central of the wheel 
nominally covered by the flanges. The optical 
system included a stroboscopic source of light, 
synchronised with the drive to the experimental 
wheel, whereby the same piece of disc could be 
photographed by the usual polarised light once 
every revolution. Thus the strain fringe pattern 
at any radius appeared still and continuous and 
could be observed at leisure in relation to rotational 
speed. By an adaptation of Filon’s equations,{ the 
tangential and radial stress distribution was ex- 
plored and showed good agreement with theory 
as regards radial stresses, while the agreement as 
regards tangential stresses was on the whole satis- 
factory. The main conclusions drawn were that 
the maximum stress in a rotating disc is a tan- 
gential tension at the edge of the central hole. This 
maximum stress is porportional to the square of 
the rotational speed and increases with increase of 
diameter of the central hole. 

Another appendix to the report comprises a 
summary of mathematical research on the strength 
of abrasive wheels, prepared by Dr. Vitaliano 
Colombo, who emphasises the importance in the 
application of such analyses of taking into account 
the variation in traction modulus and the Poisson’s 
ratio of the material of the wheel. He criticises on 
this score the experimental results of Frost and 
Whitcomb who did not quote any data relating to 
the variation of traction modulus in the celluloid of 
which their wheels were made. Dr. Colombo 
briefly mentions some Italian work intended to ascer- 
tain the nature of this variation for typical materials 
in the manufacture of abrasive wheels. He quotes 
test results for a ceramic material, which reveal a 
closely linear relation between stress and elongation. 
He is not, however, prepared to conclude without 
further test results that the modulus of traction can 
be regarded as constant for abrasive wheel materials. 
Should such, in fact, prove to be the case, the calcula- 
tion of resistance to bursting would, of course, be 
enormously simplified. 

Such being the incomplete state of knowledge at 
present, all reputable makers test most of the wheels 
they manufacture by running them, in protective 
housings, up to speeds considerably in excess of 
those normally attained under working conditions. 
New and stronger materials are being used for the 
manufacture of abrasive wheels, and it is considered 
by some experts that safe speeds should be based 
on the results of actual bursting tests on sample 
wheels, a factor of safety of 5 or more being allowed. 
After full consideration of accident statistics and 
of the views of makers and users, the report 
recommends that for rough or general purpose 
grinding peripheral speeds of 4,500 ft. to 5,500 ft. 
per minute are amply sufficient to achieve efficient 
working combined with an economic life of wheel, 
and that 5,500 ft. per minute represents the maxi- 
mum speed compatible with safety. For precision 
grinding peripheral speeds up to 6,000 ft. per minute 
are safe for periphery wheels and 5,500 ft. per minute 
for cup or cylinder wheels. In certain operations, 





* Trans. A.S.M.E. 
vol. 53, No. 3 (1931). 
+t Proc. Camb. Phil. Soc., 1891, pages 201-215. 


(Applied Mechanics Section), 


such as vertical-spindle surface grinding, the 
economic speeds are well below these values. 

The preceding paragraph: applies to wheels of 
ordinary bonded types. Bakelite and similar resin- 
ous bonded wheels, by reason of their greater 
strength, are commonly used at peripheral speeds 


shown that such speeds are justifiable. Elastic 
bonded wheels, used for cutting off, may be as thin 
as y%, in., but are usually of small diameter and are, 
considered safe to run at 8,000 ft. per minute by 
some makers. Magnesite and oxy-chloride bonded 
wheels, on the other hand, should not be used at 
a peripheral speed ex i 


exceeded in workshops, it is recommended that 
notices should be affixed, stating the working 
peripheral safe speeds for the various types of wheels 
in use, and enumerating the sizes of machine driving 
pulleys necessary to keep wheel speeds within safe 
limits. Grinding operatives should be strongly 
impressed with the fact that doubling the rotational 
speed of a wheel increases fourfold its tendency to 
burst. In this connection, of course, the wheel 
diameter must be taken into account and the 
report is insistent that safe working speeds should 
be stated as peripheral speeds, in feet per minute or 
metres per second. 

(To be continued.) 





THE GLOSTER ‘‘*METEOR’’ JET 
FIGHTER AEROPLANE. 


As is now well known, the experimental development 
of gas turbines and jet propulsion for aircraft was com- 
menced several years before the second world war. In 
May, 1941, the first successful British jet-propelled 
aeroplane made its preliminary flights. This machine 
was constructed by the Gloster Aircraft Company, 
Limited, Gloucester, and we published an illustrated 
description of it in Encrvzerrne, vol. 158, page 276 
(1944). It had a single propulsion unit in the fuselage, 
the jet issuing from the tail of the machine. Known 
as the E 28/39, this aircraft provided enough ex- 
perience to enable the Gloster Company to proceed 
with the design and construction of a practical fighter 
aeroplane which appeared in 1943 and was designated 
the Gloster ‘‘ Meteor ” jet fighter. Being very fast and 
having good manceuvrability, it was used with success 
against flying bombs in 1944. At a later stage in the 
war it operated with the Second Tactical Air Force on 
the Continent. It is stated to have a moderate landing 
speed and to be free from such vibration as is usually 
experienced in the cockpit when reciprocating engines 
are employed. Controls are simpler, and very little 
noise reaches the pilot. From the illustrations of the 
Meteor which we publish on page 50, it will be seen 
that the machine is conventional in many respects, the 
most noticeable departure from orthodox practice being 
the high position of the tail plane. In this position it 
is clear of the hot gases issuing from the jets. 

The wing span of the Meteor is 43 ft. and the wing 
area is 374 sq. ft. The overall length is 41 ft. and the 
height, when standing on the ground, as shown in 
Fig. 1, with the tricycle undercarriage extended, is 
13 ft. Figs. 2, 3 and 4 are different views of the 
machine in flight. The leading edge of the wing is 
continuous through the housings of the propulsion 
units, as will be clear from Figs. 1 and 4. The jet- 
turbine engines are of either the ‘* Welland ” or “* Der- 
went” types, both being to the basic designs of Air 
Commodore Whittle and manufactured by Messrs. 
Rolls Royce, Limited, in collaboration with Messrs. 


Company, Limited, and Messrs. Rover Company, 
Limited. 

The Meteor is an all-metal low-wing monoplane 
and is of stressed-skin construction. The rudder is 
divided into two parts by the high tail plane. A 
trimming tab is fitted to the lower portion and also 
to each half of the elevator. The side wheels of the 
undercarriage retract inboard, and the nose wheel 
retracts rearwards, the mechanism being hydraulic and 
normally worked by an engine-driven pump, which also 
operates the flaps and the air brakes ; a hand pump is 
provided for emergency use, Compressed air, for 
which two containers are provided, is used for operat- 
ing the brakes on the two side wheels of the under- 
carriage (there is no brake on the nose wheel) and 
also the gun-cocking gear. The armament consists 
of four 20-mm. Hispano guns. A camera gun is 
mounted in the fuselage nose fairing, and its control 
is incorporated in the gun button. The camera may, 
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however, be used separately if desired. 


up to 9,000 ft. per minute and so far experience has Be 
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THE ORGANISATION OF METAL- 
LURGICAL RESEARCH.* 
By Dr. Ricnarp Szricman, F.Inst.Met., F.C.G.1. 


Two years ago, on a like occasion, my friend and 
sometime co! 


First among the organs of metallurgical research I 
emg ipeii ipsa enka, “orapacs I place these 
first in my list, not their contribution to the 
general body of research is than that of other 
organs. It is not, and, , it seems to some of 
us who can look back over the years to the giants 
who were our teachers ago, that the metal- 
lurgical research work issuing from our academies has 
not only not kept pace in volume with that being done 
by other which is very readily to be under- 
= but it has, with a few notable exceptions, 
maintained its pre-eminence in quality. No doubt 
there are several reasons, one of which must be the 
ini ive duties of the staffs and the 
demands of numerous committees on their time and 
gies. In part, however, it must, I think, be 
ascri 


rather in the neglect, for which that country must be 
held guilty, to provide adequately for the needs of 
those who should be the leaders of the highest branch 
of scientific research. I am not without hope that the 
recommendation on this subject in the recent report 
of the D.S.I.R. Committee on the Education of Metal- 
lurgists may receive the attention it merits, and, if so, 
that it will result in a reversal of the present trend. 

I turn now to the Metallurgy Division of the National 
Physical Laboratory, a research organ which is in a 
category ofits own. It may seem illogical that a depart- 
ment of an organisation created for the express purpose 
of “ standardising and verifying instruments, for testing 
materials, and for the determination of physical 
constants,”{ should be engaged in general research in 
physical metallurgy, but there must surely be few of 
us who would not forgo logic rather than the results 
with which the team of ee de at Teddington 
have presented us. Indeed, it is from the report 
from which I have just quoted, and still more from the 
evidence of such distingui witnesses as Oliver 

, Lord Kelvin, and Robert Hadfield upon which 
the report is based, that the study of metals and all 
was, from the outset, considered to be one of the tas 
of the Laboratory when formed. And yet, here also, 
I think there has been a tendency in recent years to 
attempt to apply the results of research rather than to 
leave their technical application to thase o whose 
icular province it should be. Not that the division 
should be wholly divorced from applied research. 
Problems come to light in the course of practice which 
at the time may be too remote for investigation by 
other bodies and yet require bn ord long-range 
inquiry, and such problems may well claim and deserve 
the attention of an organ like the Metallurgy Division. 
As a rule, however, the exceptional facilities which the 
department enjoys can, I suggest, be used to greater 
advan’ than in short-range applied research. 

The first of these special facilities, as I see it, is the 





* An address delivered on the occasion of the presenta- 
tion to Dr. Seligman of the Institute of Metals Platinum 
Medal for 1945, at the annual general meeting held in 
London, on Wednesday, March 14, 1945. Abridged. 

+ See ENGINEERING, vol. 155, pages 295 and 315 
(1943). 

t The Report of the Committee appointed by the 
Treasury to consider the desirability of establishing a. 





National Physical Laboratory (July 6, 1898). 
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THREE-QUARTER SIDE VIEW. 


comparative stability of the research teams, since there 
is not the continuous outflow of workers as soon as they 
have completed their period of training which is charac- 
teristic of university laboratories. This makes it 
possible and desirable to develop and employ methods 
of investigation which can best be operated by special- 
ists trained in their use. The second special facility is 
the unrivalled opportunity for joint research with 
workers in other branches of science which such an 
institution as the National Physical Laboratory pre- 
sents. This favours the many borderline researches 
which involve physical pec arc “S and, say, engineering 
as, for instance, the relation between structure and 
resistance to fatigue; or physical metallurgy and 
chemistry, as in many forms of corrosion research. 

Both these characteristics, ther with the high 
standards which have become itional at Teddington, 
fit the Metallurgy Division for what must surely be its 
main task, viz., the fashioning and testing of research 
weapons, whether they originate in the Department or 
elsewhere. Those weapons may be materials, such as 
metals of more than commercial purity, alloys which 
cannot yet be produced commercially but whose pro- 
perties may be of immediate or ultimate importance, or 
refractories of outstanding quality. They may be 
accurate metallurgical data; they may be methods of 
investigation or actual apparatus or may take many 
other forms. Many of these weapons may well be of 
such a character that they can be used by other metal- 
lurgists ; some may be such that their use by others is 
difficult or even impracticable, and it is then wholly 
desirable that they should be available at Teddington 
and should be used there by specialists for the benefit 
of other investigators. 

And so I come to my third category, the metallurgical 
establishments of the various Government departments 
and especially those of the Fighting and Supply Services. 
Some are old-established organs, outstanding among 
these being the metallurgical laboratories of the 
Armament Research Department, formerly the Re- 
search Department, Woolwich, which undertakes exten- 
sive work in the interest of all the Services. Others 
have come into being, or have grown from very small 
nuclei, during the war. Their main concern is, of 
course, the application of scientific metallurgy to the 
many needs of their several departments. In the 
past, however, those that have been long in being have 
contributed in no small measure to the general progress 
of applied metallurgy and, by research work in pure 
science, to the growth of metallurgical knowledge. 
But we must not ignore the possibility that with the 
passing of the present long-drawn crisis, the scale of 
their activities.-may be greatly reduced. Next on my 
list stand the four research associations which the metal 
industries support. Many of their investigations deal 
perforce with current difficulties of their members, 
others are “ far reaching technological researches dis- 
connected with the solution of immediate problems.’’* 
To a limited extent they have engaged in or promoted 
pure scientific research, but, in the main, their task 
remains essentially the application of science to the 
needs of the section of the industry which they serve. 

(To be ‘continued.) 


* B.N.F.M.R.A., “Future Policy and Progress,” 
September, 1944, page 10. 








ALL-STEEL MINERAL WAGONS, 
LONDON MIDLAND AND SCOTTISH 
RAILWAY. 


Ixy common with all the railways of this country, the 
London Midland and Scottish Railway is experiencing 
a ae of rolling stock, and to alleviate this it 
has been decided to build 2,000 all-steel mineral wagons 
at the Company’s carriage and wagon works at Derby. 
The order is to be completed by the end of 1946. 
The prototype wagon, illustrated on this page, has been 
built at Derby to the designs of Mr. C. E. Fairburn, 
M.A., M.Inst.C.E., M.I.E.E., Chief Mechanical Engin- 
eer. Fig. 1 shows one of the sides, both of which are 
alike in having drop doors, and also an end, which 
has a large door that can be raised as shown in 
Fig. 2. 

The opposite end is not provided with a door. Dis- 
tinguishable in Fig. 2 are the —- in the two 
sides which, however, are shown closed by their doors 
in this illustration. There are two doors in the bottom, 
but these cannot be seen in either illustration. The 
body of the wagon is of welded construction and, 
except in the prototype, steel pressings will be used 
for the side and end stanchions, the side and end 
doors, and the channel section over the end door. 
In addition, the end door will be reinforced by a 
special pressing on the inside to prevent deformation 
by buffing shocks. The protot has, of course, 
been largely hand made, and it has fabricated side 
and end doors. The top edge of the body will be 
stiffened, as in the prototype, by a steel angle to 
prevent distortion during wagon-tipping operations. 
The underframe is of the standard Railway Clearing 
House riveted pattern, with the addition of rolled- 
steel “‘T ”-section brackets, which form supports and 
attachments for the body. 

The new wagon is not greater in length than the 
Standard Railway Clearing House mineral wagon, but 
increased capacity is obtained by taking advan 
of the reduced thickness of the sides, ends and floor 
as compared with the corresponding thicknesses in a 
wagon made of timber. Furthermore, the depth of 
the body has been increased slightly. The wagon has 
a capacity of 647 cub. ft., and it will carry up to 
16 tons. The length of the wagon over the buffers 
is 19 ft. 6 in., and over the headstocks 16 ft. 6 in. 
Its overall height is 8 ft. 9 in. and the estimated tare 
weight is 7 tons 17 cwt. The overall width of the 
body is 8 ft. 7 in. 

The body and the underframe of the wagon are 
constructed separately and are assembled in the final 
operation by welding. The body is fabricated in various 
sub-assembly jigs and completed in a revolving jig. 
The production layout provides for one workshop bay 
to be equipped with machinery for the body iron-work 
fabrication, which consists mainly of punching and 
notching operations on the body side plating, and sawing 
and straightening of the angle members. Skid ramps 
will be provided for transferring the plates to the adjacent 
bay, which will be equipped with all the jigs for 
assembly mentioned above. The jig layout will be 
suitable for either hand or automatic electric-arc 
welding. The finished body shell will be transported 
by a trolley of the low-platform type to a third bay 
where it will be mounted on the underframe. 








Fie. 2. Enp View. 


*“ BRISTOL’’ AIRCRAFT AND 
AERO ENGINES. 


In common with other long-established firms in the 
aircraft industry, Messrs. The Bristol Aeroplane Com- 
y, Limited, Filton, Bristol, have expanded their 
usiness many times in order to meet the wartime 
needs of the nation. At the period of peak production, 
the number of persons employed by the company in 
their several factories at Filton and elsewhere exceeded 
53,000. Since the beginning of the re-armament pro- 
gramme in 1936, some 12,500 aircraft of various Bristol 
designs have been manufactured, not counting an 
additional 1,650 which were made overseas. They 
included 5,400 machines, each of the Blenheim and 
Beaufighter types, and 1,500 Beaufort machines. In 
the same period, 101,000 aero engines were made, 
57,400 of which were of the Hercules type, 20,700 of 
the Mercury type, 14,400 of the Pegasus type, and 
2,500 to the latest Centaurus design. The company’s 
service engineers have, in addition, repaired more than 
5,000 damaged aircraft and over 21,000 engines. One 
of the most successful aircraft of the war was the 
Bristol Beaufighter, which was a first-line machine 
from the Battle of Britain until the end of the European 
conflict, and which still continues to serve in the Pacific 
theatre. The various types of Bristol aero engine were 
fitted to 28 kinds of aircraft engaged in the war. 
Another important contribution to re-armament and 
the war effort was the design and manufacture of a 
power-operated gun turret for aircraft. Over 10,000 
Bristol gun turrets were built from 1936 onwards. 

In anticipation of a peace-time demand for civil 
aircraft, the Bristol Company have designed machines 
ranging from that known as the ‘‘ Brabazon Type I,” 
a machine of great size, down to a four-seater helicopter. 
Between these extremes are two variants of a medium 
size machine, one known as the ‘‘ Freighter,” which is 
to carry a payload of from 4 to 5 tons, and the 
other, known as the ‘‘ Wayfarer,” which will be 
equip to carry 36 passengers. Both machines are 
intended for non-stop flights of the order of 500 miles 
at the moderate a of about 175 m.p.h. The proto- 
type of the Freighter is in an advanced state of con- 
struction, but the 110-ton air liner and the helicopter 
are still in the ‘‘ mock-up” stage. The former is to 
have a wing span of 230 ft., a length of 177 ft., and a 
height, over the rudder, of 52 ft. It will carry up to 
224 passengers for short-stages by day. Equipped 
with berths for night travel, it will accommodate 
80 passengers. The still-air range will be 5,000 miles, 
and the economical cruising speed (at an altitude in 
excess of 20,000 ft.) will be 250 m.p.h. The flight deck, 
crew and passenger quarters, and the cargo holds, will 
all be air-conditioned at a pressure equivalent to an 
altitude of not more than 8,000 ft. The power plant 
may eventually consist of gas turbines with a propor- 
tion of jet propulsion, but the prototype will almost 
certainly have reciprocating engines and the present 
plan envisages the use of eight Bristol Centaurus 
engines, each of which will develop over 2,500 brake 
horse-power. They will be totally enclosed in the 
wings and geared in pairs to four contra-rotating pro- 
pellers. The helicopter is expected to prove useful for 
relatively short flights between points where there are 
no landing facilities for normal aircraft. It is thought 
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Fig. 1. 


that such a machine might be privately owned or 
be operated for hire like a taxi. The flying 
speed is expected to be in the neighbourhood of 100 
miles per hour. 

Mention has already been made of the Bristol Cen- 
taurus engine ; this is a further development along the 
lines for which the Bristol Company have been famous 
since the year 1921. In that year the Bristol “ Jupiter” 
engine passed the British Air Ministry Type Test. It 
was, we understand, the first air-cooled radial engine to 
pass this test or any other of equal severity. Thé 
Jupiter engine had poppet valves and though these 
gave every satisfaction at the time, they were a design 
feature which was destined to be superseded. In 
1932 the first Bristol ‘‘ Perseus” engine came into use. 
Like the Jupiter, this was an air-cooled radial engine 
but it had sleeve valves, and developed 600 brake 
horse-power. The single-sleeve type of valve was found 
to be completely successful and subsequent engines of 
Bristol design all have this sleeve-valve feature. The 
Bristol Hercules engine, a type which has given service 
in military aircraft throughout the war, and is still 
undergoing further development, was first described 
in Enorngerrne, vol. 144, page 553 (1937). The 
Hercules III engine, as fitted to the Bristol Beau- 
fighter, was described in ENGINEERING, vol. 152,. page 
466 (1941) and further details were given in vol. 156, 
page 387 (1943). A feature of all the Hercules engines, 
and also of the more recent Centaurus engine, is the 
adjustable cowling for controlling the flow of cooling air ; 
this was originally developed for earlier engines than the 
Hercules, and it was described on page 182 of our 
142nd volume (1936). It is not necessary to describe 
the latest versions of the Hercules engine in detail as 
there has been no change in the general arrangement 
or leading dimensions. The main difference between 
the new engines and the earlier types lies in the super- 
charger which has an improved shape of entry for the 
mixture and a more advanced design of impeller, the 
result ‘eing a considerable gain in high-altitude 
engine ormance and enhanced fuel economy. 
Another new feature which has a beneficial effect on 
fuel consumption is the absence of any float-type car- 
burettor, the place of this being taken by a Hobson- 
R.A.E. fuel injector. The latest military version, 
known as the Hercules 100 and also the civil version of 
this, known as the Hercules 120, have two-speed super- 
chargers. The latter engine is intended for operation 
at 27,500 ft. and it is fitted with a special rear cover 
having an accessory drive of increased capacity capable 
pe popes up to 4 h.p. to meet the requirements 
of the cabin blowers with which any passenger-carryin, 
machine for high-altitude flying A ser be grovidsd 
Another civil version is the Hercules 130 which has a 
single-speed supercharger and is designed for economical 





operation at moderate altitudes. The take-off power 
of all three engines is 1,675 brake horse-power at 2,800 
r.p.m. The maximum emergency power (also at 
2,800 r.p.m.) is 1,800 brake horse-power at 9,000 ft. for 
the Hercules 100 and 1,775 brake borse-power at 
6,750 ft. for t:: Hercules 120, both figures correspond- 
ing to the use of the lower speed of the supercharger. 
With the higher speed in use, the figures are respectively 
1,625 brake horse-power at 19,500 ft. and 1,330 brake 
horse-power at 27,500 ft. The maximum emergency 
power for the Hercules 130 engine is 1,775 brake borse- 
power at 7,250 ft. The maximum continuous power 
corresponds to a speed of 2,400 r.p.m. for all three 
engines. With the lowest supercharger speed in use it 
is 1,515 brake horse-power at 7,750 ft. for the Mark 100 
engine, and 1,490 brake horse-power at 6,500 ft. for the 
Mark 120 engine. With the highest supercharger speed 
in uve the corresponding figures are 1,415 brake horse- 
power at 16,500 ft., and 1,280 brake horse-power at 
21,750 ft. For the Mark 130 engine the maximum con- 
tinuous rating is 1,550 brake horse-power at 4,750 ft. 
The maximum continuous power witb a lean mixture 
at low and high supercharger speeds, respectively, 
(engine speed 2,400 r.p.m.) is 1,215 brake horse-power 
at 12,250 ft. and 1,125 brake horse-power at 21,000 ft. 
for the Mark 100 engine. For the Mark 120 engine the 
corresponding figures are 1,210 brake borse-power at 
10,500 ft., and 1,040 brake horse-power at 25,750 ft. 
For the Mark 130 engine it is 1,040 brake borse-power 
at 6,759 ft. The petrol consumption with a lean mix- 
ture varies between 0-406 Ib. and 0-472 Ib. per brake 
horse-power hour for these engines, and the maximum 
continuous power for civil operation (with a lean mix- 
ture and at 2,000 r.p.m.) is 1,015 brake borse-power at 
7,250 ft. and 915 brake horse-power at 18,250 ft. for 
the Mark 120 engine, or 1,040 brake horse-power at 
6,750 r.p.m. for the Mark 130 engine. 

Detailed performance figures for the new Centaurus 
engine are not yet available for publication, but the maxi- 
mum power is stated to be considerably in excess of 2,500 
brake horse-power. The Centaurus engine has 18 cylind- 
ers in two banks of nine each, as compared with 14 cylind- 
ers in two banks of seven each for the Hercules engines. 
The bore of the cylinders is the same as for the Hercules, 
namely 5-75 in., but the piston stroke is half an inch 
longer, being 7 in. instead of 6-5 in. The swept 
volume is 53-6 litres (3,720 cub. in.) whereas for the 
Hercules it is 38-7 litres (2,360 cub. in.). Other com- 
parable figures of interest are the diameter over the 
cylinders, which is 55-3 in. for the Centaurus as compared 
with 52-Qin. for the Hercules, and the dry engine weight 
bare, which is 2,780 Ib. for the Centaurus (with a rigid 
engine mounting) and 1,990 Ib. for the Hercules 100. 
For the Hercules 120 the dry weight is 1,970 lb. and for 
the Hercules 130, 1,870 Ib. 
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All the foregoing figures point to great advances in 
the design and performance of aero engines since the 
introduction of the Jupiter engine in 1921. The 
specific power of Bristol radial engines has steadily 
increased from just over 1} brake horse-power per 
square inch of piston area to over 5} brake horse-power, 
whereas the engine weight per brake horse-power has 
been reduced in the same period from 1 -9 lb..to 1-07 Ib. 
There has also been a steady increase in the altitude at 
which, by means of supercharging, it has been found 
possible to maintain the same boost (induction manifold 
pressure) at normal r.p.m. as. was obtained with the 
un-supercharged Jupiter engine at sea level and a wide- 
open throttle. In 1927 this altitude limit was a little 
over 11,000 ft.; by 1935 it had risen to a little under 
20,000 ft.; and today the figure stands at 28,000 ft. 
Liquid-cooled engines with the eylinders in line once 
possessed the advantage of a smaller frontal area by 
comparison with air-cooled radial engines; but in 
recent years this advantage has been lost by reason of 
the growing size of the radiators for coolant and lubricat- 
ing oil needed by engines of increased power. Some 
of the latest high-performance fighter aircraft are being 
fitted with radial engines, and it is thought that such 
engines may now show the highest figure of any for 
horse-power developed per square foot of frontal area, 
taking essential accessories into account. 

The Bristol Centaurus engine is claimed to be the 
most powerful type-tested aero engine of British manu- 
facture. It employs the same broad principles of 
design as the Hercules but advantage has been taken 
of experience gained from extensive operation to incor- 
porate important improvements. The twin-entry two- 
— supercharger is a new feature and so is the 

obson-R.A.E. fuel injector. The general appearance 
of the new engine is shown in Figs. | and 2, which are 
reproduced from photographs of the front and the rear, 
respectively. The rear view, Fig. 2, is of interest in 
showing the twin air intakes and also the very unusual 
looking magnetos, which could at first glance be mis- 
taken for blowers of some kind. Visible in the space 
between and below the magnetos is the fuel-injection 
unit, which is lighter and more compact than any 
equivalent carburettor would have been. The Cen- 
taurus engine has been made available with cowling 
and other accessories to form a complete power plant 
employing a rear-swept exhaust The latter 
can be fitted with alternative types of tail pipes to 
suit either single-engine or multi-engine installations. 
The front exhaust collector ring that was used on earlier 
Bristol power plants is replaced in the Centaurus by 
a new design of nose cowl inside which there revolves 
a Rotol cooling fan mounted on the airscrew spinner. 
The engine air intakes have duct extensions, the open- 





ings to atmosphere being in the leading edge of the wing. 
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Heat-insulation cuffs, which can be seen in Fig. 1, are BRITISH . 
provided on the front portions of the exhaust pi to pl ao PERSONAL 
prevent the — air from being pre-heated before it ° yee ° gp ve ie been — President 
reaches the cylinders. Owing to these various im-| Tux following specifications of engineering interest | °f the Institute of Fuel for the year ending October, 
provements the cooling drag and the external drag are | have been issued by the British Standards Institution, |1946. which will be his third year of office. 


both very low for a plant of such great power. A 
brief description is given below of the constructional 


details which, however, present little novelty, well 
tried practice having been followed in . Com- 
parison may be made with the iption given in 
ENGINEERING, vol. 152, page 466 (1941) of the Bristol 
Hereules III engi 

The reduction is a Farman epicyclic bevel unit 
with a ratio of ei 0-4 or 0-444 to 1. It consists of 


a rear driving bevel wheel, three pinions mounted on 
trunnion arms on the airscrew shaft and a front 
stati ee es oe Saeeten ote 
case. t cover is a light-alloy i i 
the sleeve-drive mechanism 

cylinders and 


ying 
boat are two more civil machines which have Hercules 
engines. 





HiGH-FREQUENCY LOW-TENSION IGNITION SYSTEM.— 
Easy engine starting in cold weather, and other 
advantages, are claimed for a new low-tensjon high-fre- 
quency ignition system which is briefly described in 
Steel for June 18, 1945. Developed by the A.C. Spark Plug 
Division of the General Motors Corporation, the new 
system distributes low-tension high-frequency current to 
the plugs of an aero engine, the plugs being fitted with 
small step-up transformers to give the necessary 10,000 
volts or so at the spark gap. It is claimed that more 
energy is released in the spark developed by the new 
system than is the case when high-tension current is sup- 
plied through long leads (often as much as 10 ft. in 
length) as is the case with conventional systems. 





CONFERENCE ON AUTOMATIC CONTROLLING AND 
RECORDING INSTRUMENTS.—The Institution of Chemical 
Engineers, the Institute of Physics and the Chemical 
Engineering Group of the Society of Chemical Industry 
announce that the one-day joint conference on “‘ Instru- 
ments for the Automatic Controlling and Recording 
of Chemical and Other Processes,” which was postponed 
in September, 1944, will take place at the Royal Institu- 
tion, Albemarle-street, London, W.1, on Friday, October 
19. The purpose of the conference is to promote the 
interchange of knowledge and experience between users 
of automatic controllers and recorders in different 
fields and to encourage collaboration between physicists 
and chemical engineers. The conference will be open 
to all interested without charge, whether members of 
the organising bodies or not. Further particulars will 
be sent, in September, to those applying for them to 
the organising secretary, Joint Conference, c/o the 
Institution of Chemical Engineers, 56, Victoria-street, 
London, S.W.1. As there have been numerous changes 
of address, persons who asked previously for further 
particulars are requested to repeat their applications. 





Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Sluice Valves for Waterworks.—The Institution has 
consideration to the complete dimensional 
ion of sluice valves for waterworks 


time, to standardise them except as units with specified 
spindles, spindle nuts, stuffing xes and glands, which 
ee er agar ne tndivideal comnpinente. Anew 

jo. 1218-1945, deals with two types 
namely, double-socketed and double- 
See Sie, 06 We, Sonia ele 


be fitted with caps, 
level, or wi wheels. Dimensions 
for both the caps and the handwheels are specified. 
Seer matter & that clockwise 


prescribed, and the information required with an 
order, to ensure correct supply, is summarised in an 
appendix. [Price 2s., postage included.] 


Hinges.—Another new specification, B.S. No. 1227- 
1945, covers a range of cast-iron, steel, and brass 
butt and tee hinges and various types of hooks and 
bands selected to meet the needs for normal house 
building. A range of standard sizes for each of the 
various types hinges specified is given, together 
with the principal dimensions, minimum weights, and 
standard finishes. Clauses, covering the quality of 
the materials used and the Sichapiots, are included. 
[Price 2s., postage included.] 
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Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 21s. net.) 

The Physical Structure of Alloys. An Introduction to 
Modern Physico-Chemical Theories. By OC. E. BEYNON. 
Edward Arnold and Company, 41 and 43, Maddox- 
street, London, W.1. [Price 6s. 6d. net.] 





Mr. J. F, 
Ronca, O.B.E., member of Council, has been electeg 
honorary secretary of the Institute. 

Mr. A. E. Sytvester, F.C.A., Governor of the Gas 
Light and Coke Company, has been elected chairman of 
the British Gas Council forthe ensuing year. The Council, 
which wes set up last January, represents municipal ang 


pur- | company-owned undertakings responsible for over 98 


per cent. of the gas produced in the British Isles. 

Mr. E. G. Lawrorp has been elected a vice-president 
of the Institution of Mining and Metallurgy, to fill the 
vacancy caused by the death of Mr. L. ©. Stuckey. 
Mr. T. Eastwoop has been elected a member of Counci)} 
in place of Mr. Lawford. 


Mr. A. J, Kine, M.Sc. Tech., M.I.E.E., who has been 
engaged on work on acoustics and vibration at the 
Research Department of Metropolitan-Vickers Electrical 
Company, Limited, for nearly 20 years, has just been 
awarded the degree of D.Sc., at the University of Man- 
chester. 


The Council of the Institution of Electrical Engineers 
have nominated Mr. F. W. Lawton, M.I.Mech.E., 
M.LE.E., and Mr. F. SHAKkEsHAFT, A.M.LE.E., to 
serve on the Institution of Mechanical Engineers and 
British Standards Institution Joint Committee on Code 
for the Testing of Boilers. Dr. H. G. Taytor, M.Sc, 
(Eng.), D.1.C., A.M.I.E.E., F.Inst.P., has been nomin- 
ated to serve on the British Standards Institution Sub- 
Committee on Welding Plant and Equipment, in place of 
Mayor J. Catpweit, J.P., M.Inst.C.E., M.LE.E., 
M.I.N.A., who has resigned. 

Mr. J. DAvipsoNn Pratt, O.B.E., M.A., B.Sc., F.R.L.C., 
M.L.Chem.E., previously general manager and secretary 
of the Association of British Chemical Manufacturers, 
166, Piccadilly, London, W.1, has now been appointed 
director and secretary. Mr. R. MURDIN DRAKE, O.B.E.. 
M.Se., and Mr. ALLAN J. HOLDEN, B.Sc., F.R.LC., 
who during the past five years have been assistant 
managers, have now been appointed joint managers of 
the Association. 


Mr. T. H. BuRLeiGH is resigning his position as 
commercial manager of Westland Aircraft Limited, 
Yeovil, with effect from September 1, to take up the 
appointment of contracts manager with Thos. Firth 
and John Brown, Limited, Sheffield. Mr. H. L. 
MaBBoTT, at present works-office controller to Westland 
Aircraft Limited, has been appointed to succeed Mr. 
Burleigh as commercial manager. 

Sheffield University Council have appointed Dr. H. 
Morz, M.A. (Oxon.), M.Sc. (Dublin), Dr.-Ing. (Vienna), 
te be lecturer in engineering physics and Dr. James 
Wurre, D.Sc., Ph.D. (Glas.), to be lecturer in refractory 
materials in the Department of Metallurgy. 

Mr. ROBERT WoONFOR has been appointed managing 
director of Robert Boby Limited, Bury St. Edmunds, jn 
succession to the late Mr. H. GoopIER. 


Mr. R. H. Gummer, M.1.Mar.E., F.Inst.F., has been 
elected a director of Bailey Meters and Controls, Limited, 
Progress Way, Purley Way, Croydon. 

Mr. T. P. Norris has been appointed adviser to 
Messrs. Vickers-Armstrongs Limited on all matters 
concerning labour relations, welfare, apprentice train- 
ing, medical services and kindred subjects. 


The Minister of Supply has released Mr. R. L. PRain 
from his appointment as Controller of Diamond Tools 
and has terminated the Control. Inquiries in connec- 
tion with di d tools should be addressed, in future, 
to the Raw Materials Department (R.M. 1.4), Shell Mex 
House, Strand, London, W.C.2. Mr. Prain will continue 
to act as Controller of Diamond Dies and Controller of 
Quartz Crystals. 

The Minister of Production that Mr. 
L. J. B. Forprs, B.Sc. (Eng.), has relinquished his 
position as Regional Controller and chairman of the 
Scottish Regional Board, in order to return to industry. 
He is succeeded by Major Jackson Mrrtar, C.B.E., 
Regional Controller, Ministry of Supply, who will continue 
to hold his former position. Mr. W. W. 8. RopeRTsON 
has relinquished the position of Regional Controller and 
chairman of the North Midland Regional Board, and 
has been succeeded by Mr. G. H. SPENCER, J.P., former 
Regional Controller, Ministry of Aircraft Production, 
Kristol. 


As from June 30, the functions of the WrouGHT LIGHT 
ALLOYS DEVELOPMENT ASSOCIATION have been taken over 
by the newly-formed ALUMINIUM DEVELOPMENT ASSOCIA- 
TION, which covers all sections of the aluminium and 
aluminium-alloy industry. Communications should con- 
tinue to be forwarded to Union Chambers, 63, Temple 
Row, Birmingham 2. (Telephone: MIDiand 0847.) 

The office of The Draughisman has been moved 
back to London and is now at 96, St. George’s-square, 
London, 8.W.1. 
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NOTES FROM THE NORTH. 
~"GLaseow, Wednesday. 

Scottish Steel.—The demand for ship plates is still 
small, and the West of Scotland mills, which are now 
on holiday, have few orders for the resumption of work. 
Ide time has been prevalent for many months past, 
and it had been hoped that natters would improve by the 
early autumn, but the placing of orders for new ships is 
ow. This is attributed to the high cost of new tonn ze, 
which is understood to be 24 times greater than in pre-war 
days. Steel sections are also quiet, The steelmakers 
anticipate that civilian needs will provide an extensive 
market for their production once the way is opened up, 
and the suggestion has been made to the Government 
that a stocking policy should be introduced whereby 
plants could be kept running at full capacity and a 
“cushion ” tonnage of steel stocks established in readi- 
ness for the reconstruction drive at home and the anti- 
cipated boom in exports. 


Scottish Coal.—The pits are on holiday this week, 
with the exception of those in the Lothians, who took 
their holiday a fortnight ago, There was unprecedented 
pressure just before the close-down for the supplies 
required by priority consumers who have to continue their 
operations during the holidays. The gasworks announced 
that their stock position was worse than in any previous 
July, particularly as Scottish supplies for blending with 
English coals were totally deficient. The domestic 
supply deciined last week to less than half, as collieries 
had to divert tonnage for the public utilities. Scottish 
coal exporters are concerned at the absence of export- 
able coal, and fear that their overseas markets may 
be lost if Polish or other foreign coals become available 
b ~-* the British position recovers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel—Some Sheffield steel firms have 
twelve months’ or more work on their books; the 
requisite material is available, but labour shortage con- 
tinues to hamper progress. Demobilised men are 
returning to industry, but the process is slow and does 
not offset the loss of the older men, and of the services 
of married women who since VE-Day have been leaving 
industry. Engineering firms also have well-filled order 
books, and makers of steelworks plant and machinery 
have c able busi on hand. The season just 
ending in the agricultural steel trades has been a record 
one in output. Makers of agricultural machine parts, 
edge and hand tools have been overwhelmed with work, 
but have been able to give deliveries in time. A re- 
markable fact is that in apite of increased mechanisation 
in agriculture, more hand tools than ever have been 
ordered for farm work. 

South Yorkshire Coal Trade.—Much more coal is 
needed to satisfy the increasing demands, but staggered 
annual holidays have reduced outputs and added to 
the difficulties in allocating supplies. Some public- 
utility undertakings are pressing for deliveries to enable 
them to build up reserve stocks of coal; some leeding 
gas concerns have only a fortnight’s reserve. Electricity 
undertakings are rather better placed as they are able 
to make full use of outcrop coal. Industrial steams are 
also in strong demand, and coking coal is fully taken 
up. Some small additions to merchants’ reserves of 
house coal have been made. 








NATIONAL FEDERATION OF FOREMEN’s ASsOCIA- 
TIONS.— Arising from a representative meeting of various 
foremen’s associations, it is proposed to form a National 
Federation of Foremen’s Associations. The secre- 
taries of all existing foremen’s associations are requested 
to write for further particulars regarding the proposal 
to Mr, G.,A. Dyson, honorary secretary, Foremen’s 
<a » Darwins, Limited, . Fitzwilliam Works, 
Sheffield. 





CONTROL OF CHROMIUM, MAGNESITE AND WOLFRAM.— 
The Minister of Supply has issued the Control of Chrome, 
Magnesite and Wolfram (No. 4) (Revocation) Order, 
1945 (S.R. & O. 1945, No. 792, price 1d.). This revokes 
the No. 1, No. 2 and No. 3 Orders, by which the disposal 
and acquisition of chromium, chromium compounds, 
magnesite, wolfram and certain basic or neutral re- 
fractory materials were made subject to licence. The 
Order removes all existing restrictions’ on sales and 
purchases of these materials in the United Kingdom. 
Imports will remain for the present subject to the import- 
licence procedure. Any inquiries in regard to wolfram 
should be addressed to the Adviser on Wolfram, Iron 
and Steel Control, Steel House, Tothill-street, 8.W.1, 
and in regard to the other materials to the Chrome Ore, 
Magnesite and Wolfram Control, Broadway-court, 
Broadway, Westminster, London, 8.W.1 





NOTES FROM THE SOUTH-WEST. 
CarpiFF, Wednesday. 

The Welsh Coal Trade.—Satisfaction was felt on the 
Welsh steam-coal market during the past week, follow- 
ing the announcement that business with France— 
strictly controlled by the military authorities since the 
liberation of that country—would once again be made 
through the ordinary commercial channels as from 
August 1. It was not expected that shipments would 
show much improvement over recent levels which have 
been reduced to the barest minimum ~ecessary to cover 
the essential requirements of the mv.« important users. 
Because of the lack of supplies even the most optimistic 
operators on the market did not expect that much coal 
could be shipped for a long time. In the case of anthra- 
cites, an it has been made for the supply 
of about 40,000 tons of duffs each month. These coals 
will be drawn from the banks which have accumulated 
during a number of years and the coal will be used for 
the manufacture,in France,of patentfuel. The quantity 
itgwas expected would have been larger but for the 
shortage of labour and machinery to lift the coal from 
the banks. An agreement has been reached whereby 
Messrs. J. O. Williams and Company, Limited, Cardiff, will 
import 70,000 cords of pitprops this year and next year 
frc.n Labrador. Trading has kept within narrow limits 
on the Welsh steam-coal market throughout the past 
week by the scarcity of available supplies. Current pro- 
ductions were largely earmarked for contract deliveries 
to the high-priority users in the home market and all 
available supplies, which were chiefly of the poorer 
qualities, were quickly taken up. Export business was 
restricted owing to the difficulties facing shippers in 
securing supplies and the necessary permits. Occasional 
cargoes were sent to Eire while shipments proceeded 
steadily under the military control to the Continent. 


Swansea Steel-Sheet Industry—The market report of 
the Incorporated Swansea Exchange states that, last week, 
the demand for tin-plates was fully maintained. As, 
however, makers are heavily committed for the current 
quarter, they were reluctant to take on more business. 
The export market remained extremely quiet. Steel 
sheets continued in request and the rolling mills are fully 
employed. The demand on the iron and steel scrap 
market was steady and users appeared to be keen to 
secure quantities of the heavier and better qualities of 
material. The prices of iron and steel] products and of 
non-ferrous metals were as follows: Standard quality 
coke tin-plates, per box of 108 Ib., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d. f.o.r. for home consump- 
tion and 30s. 9d. f.o.b. for export. Tin-plates 
heavier coatings of tin, 30s. and 30s. 44d. per box f.o.r. 
for‘ home consumption. Unassorted tin-plate base un- 
coated plates, 25s. 9d. per box f.o.r. at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel-sheet and tin-plate' bars, 
121. 2s. 6d., all per ton, delivered. Welsh hematite pig 
iron, 71. 9s., and Welsh basic pig iron, 61. 15s. 6d., both 
per ton, delivered, and both subject to a rebate of is. 
The distribution of supplies of metallic tin is controlled 
and the price of the metal is 3001. aton. The maximum 
price of fire-refined copper (containing not less than 
99-2 per cent. of the metal) is 60/. 10s. a ton, and that of 
high-conductivity electrolytic copper, 62/. a ton. The 
maximum control price of good soft pig lead is 31l. 10s. 
a ton, and that of spelter 32/. 15s. a ton. 





SCHOLARSHIPS FOR YORKSHIRE MINERS.—The Shef- 
field University Council have accepted an offer, made by 
the Yorkshire Mine Workers’ Association, to provide 
two scholarships, each of an annual value of 1801. and 
open to members of the Association, and tenable for the 
full-time degree course in mining at the University. 
The awards will be made in 1946. 





Brirish Sociery OF ASSOCIATED FILTER MANU- 
FACTURERS.—On page 488 of our previous volume 
(June 22) we gave some particulars regarding a pro- 
posed Society of British Filter Manufacturers. We now 
that, at the inaugural meeting held on July 6, a 
to be krfown as the British Society of Associated 

Manufacturers was formed. At the meeting a 
constitution was adopted, and Mr. C. G. Vokes 
was elected President, and Mr. R. F. Brooker, vice- 
president. Captain C. C. Barker, Mr. W. B. Bentley, 
Mr. R. R. Houston, Mr. E. L. Joseph and Mr. 8. C. 
Toye, were elected members of Council. Certain places 
on the Council, however, have been left open to meet the 
needs of incoming b int ted in particular 
sections. Five sections of the Society were formed, 
dealing respectively with air conditioning, the 

of air and other gases, the filtration of oi] and fuel, the 
filtration and purification of liquids other than water, and 
the filtration and purification of water. Provision has been 
made for the formation of such further sections as may 
prove desirable. Messrs. Peat, Marwick, Mitchell and 
Company, 94-98, Petty France, London, S.W.1, have 
been appointed secretaries of the Society. 


eget 





NOTICE OF MEETING. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—Friday, July 27, 





6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Discussion Groups to consider probl in « ction 
with the suggested Research Circle. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—While control restrictions are being 
gradually withdrawn and some further increase in trans- 
actions in iron and steel can be reported, official restraints 
are still hampering negotiations. A fair amount of 
business, however, has been put through this month and 
export inquiries indicate extensive buying when overseas 
customers can be guaranteed delivery dates. Some pro- 
ducing plants are not fully occupied, but others are very 
actively engaged and the total output continues to be 
heavy. An inconvenient shortage of pig-iron is threa- 
tened, and supplies of semi-finished steel are only suffici- 
ent to meet the current larger requirements. The out- 
standing feature in the finished branches of industry is 
the heavy bookings for light steel sheets. 

Foundry and Basic Iron.—The situation in regard to 
ordinary foundry pig-iron is causing some anxiety. The 
production of Cleveland brands is still intermittent and 
light and North East Coast founders are increasingly 
dependent on deliveries from other iron centres. Makers 
of light castings have received more orders and are 
busily employed. They are demanding larger deliveries 
of pig-iron as their stocks are virtually exhausted. Pro- 
ducers of basic iron are turning out sufficient tonnage to 
meet the requirements of their own consuming works 
but no surplus is available for other purposes. 

Hematite, Low-Phosphorus and Refined Iron.—Condi- 
tions in the East Coast hematite trade show little change 
but the slight movements noticeable are for the better. 
The limited make falls short of the demand but pro- 
ducers are able to maintain regular deliveries to the 
consumers most in need of supplies. Outputs of low- 
and di phosphorus grades are just sufficient for 
the requirements of the engineering foundries and the 
make of refined iron is steadily absorbed. 

Manufactured Iron and Steel—Rather more semi- 
finished fron is being used and the demand for steel 
semies shows no abatement. It is necessary to maintain 
maximum deliveries of sheet bars and billets to the re- 
rollers in order to keep the output of the mills at a 
sufficiently high level to permit their extensive contracts 
to be handled satisfactorily. Manufacturers of black and 

sheets have heavy orders in hand and buyers 
are still in the market with substantial forward orders. 
Specifications for shipbuilding requisites are issued more 
freely than has been the case recently and a few orders 
have been received for heavy joists; small sections are 
in steady request. The rail mills are operating at full 
capacity,and chairs, crossings and other railway material 
are still in brisk demand. Producers of pit props, arches 
and other colliery requisites have a good deal of work 
in hand. 


Scrap.—Good qualities of iron and steel scrap are 
required in large quantities. 








RoyaL Socrery or Arts.—The Royal Society of 
Arts have awarded a silver medal to Mr. F. A. Mercer, 
Editor of Art and Indusiry, for his lecture on “ The 
Industrial Design Consultant.” 





Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended June 30, 1945, the Export Credits 
Guarantee Department assumed liability, under Section 1 
of the Export Guarantees Act, 1939, and Section 2 of 
the Export Guarantees Act, 1945, up to a maximum of 
5,709,0291., in respect of contracts, policies and guarantees 
amounting to 11,942,9631. 


VIBRATION-DAMPING EQUIPMENT.—A comprehensive 
and informative catalogue of the numerous devices for 
damping out vibration, shock and noise manufactured 
by Messrs. Silentbloc, Limited, Ladbroke-road, Notting 
Hill-gate, London, W.11, has been received. In 
addition to particulars of the range and use of the parts, 
the catalogue contains notes on such matters as the 
selection and fitting of a bearing, coupling, or mounting, 
and a number of tables likely to be useful to the 
designer. Copies of the catalogue are available to 
engineers who apply for them on the notepaper of 





responsible firms. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMpPie sar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The Nationa] Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
For Canada— 
Thin paper copies ................ £2 18 6 
Thick paper copies _............ £3 3 0 
For all other places abroad— 
Thin paper copies ............... 3 3 0 
Thick paper copies _......... £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
paper wrapper, on the inside black and white pages 
in the buff art paper two-colour supplement, as 
as for insets, can be obtained on ication to 
Manager. The pages are 12 in. deep and 9 in, 
, divisible into four columns 2} in. wide. Serial ad- 
ments will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and Is, 6d. line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the chi is 188. per inch. 
If use is made of a box didaher' the‘qanes Guicwp te 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 
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TIME, vor RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, it may be impossible to submit 
proofs for approval. 
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INDUSTRIAL RECONSTRUC- 
TION IN THE UNITED 
STATES. 


To the average untravelled resident in these over- 
crowded British Isles, the basic impression of the 
North American continent is one of a happy com- 
bination of space and plenty—an immensity of space 
that is only imperfectly comprehended by the 
realisation that the Atlantic crossing is shorter than 
the distance from east to west of the United States, 
and an extravagant idea of plenty that has been 
fostered by talk of “* the arsenal of democracy,” the 
comparative affluence of the Canadian and United 
States troops stationed here, and, perhaps, to some 
extent, by the incidental amenities which give 
‘‘ atmosphere ’’ to so many American cinema films. 
An occasional corrective may be administered by 
such propaganda films as that of the Tennessee 
Valley Authority, which has been widely displayed 
in this country ; but such self-confessed propaganda, 
when it seeks to portray poverty, is liable to be dis- 
counted, consciously or not. However true to life 
it may be, there is a tendency to feel that a nation 
which can maintain a gigantic Lease-Lend_ pro- 
gramme simultaneously with a production pro- 
gramme of fabulous magnitude must be more or 
less immune from the industrial and social problems 
which beset the battle-scarred countries of Europe. 

In both Britain and the United States, the war- 
time expansion of munitions production has neces- 
sitated considerable disturbance of the industrial 
structure, and the problems of restoring something 
resembling the status quo are correspondingly acute. 
Between the experiences of the two nations, how- 
ever, there is one fundamental difference in particu- 
lar which must. have a marked influence of the task 
of reconstruction ; Britain was forced, by the con- 
stant danger of enemy air attack, to pursue from 
the outset a policy of dispersal, whereas the United 
States was able, in general, to expand the war 
industries in the areas where peace-time manufac- 
tures were concentrated. already. Like ; most 
generalisations, this one is not to be applied literally 
in every case; there were many instances, in the 


British Isles, where the dispersal was comparatively 
restricted—sometimes merely to various suburbs of 
the same town, or among neighbouring villages— 
and there are stories, from the United States, of 
components which travelled thousands of miles 
before arriving at the ultimate assembly point. 
Broadly, however, the distinction holds good. 

The powers that the Government have been given 
in this country to regulate the future location of 
industry, with the primary object of preventing the 
growth of any future “‘ depressed areas,” are being 
applied already to encourage firms to remain in, or 
to remove to, the dispersed factories; a policy 
which should result in the incidental benefit of 
countering the excessive urbanisation of the south 
of England and contributing usefully to the relief 
of road-traffic problems. In the United States, 
there has been, during the war, such a concentration 
of industrial capacity and population in the manu- 
facturing areas, mainly in the eastern States, that 
there is a grave danger of causing a permanent lack 
of balance in the country, the results of which are 
difficult to forecast with any accuracy, but which 
cannot fail to be detrimental in the long run. The 
United States is faced, indeed, with an immediate 
problem of the depopulation of the agricultural 
areas, beside which the British drift to the towns, 
which has taken place so much more gradually, 


58 | hardly appears as a problem at all. 


The statement that the problem is “* immediate ’’ 
in the United States does not imply, however, that 
its emergence was unforeseen; in the States most 
affected, the difficulties that rehabilitation would 
entail were clearly visualised a long time ago, with 
the result that the Senate’ appointed a special 
committee to investigate industrial centralisa- 
tion. Their report, entitled A Graphic Guide to 
Decentralization and Some Simple Facts on Re- 
conversion,* presents a picture of the industrial 
economy of the country which is surprising in many 
respects, and deserves to be studied carefully in 
Britain also, as a background and corrective to the 
somewhat confused impressions that the insular 
Briton may obtain by reading only the much 
abbreviated news items about American views and 
policy that figure in the more popular daily Press. 
The committee consisted of seven members, the 
chairman being Mr. Pat McCarran; of Nevada. The 
other members represented Alabama, Iowa, Utah, 
Idaho, North Dakota and Wyoming—all, except 
Iowa, it should be observed, being in the western 
half of the country, a circumstance which might 
indicate a certain bias, though the figures quoted in 
the report are sufficient argument in themselves, 
assuming them to be authentic, as the reader must 
do in the absence of any reason to suppose otherwise. 

The report is accompanied by a map, on which the 
various States of the Union are shown coloured blue, 
green, yellow or red, according to their comparative 
development and density of population. The Blue 
States (to adopt the notation of the report) are 
those which, at the present time, are considered by 
the committee to be overdeveloped industrially and 
overpopulated. The Green States are those which 
show a relatively balanced development. The 
Yellow States are under-developed, and the Red 
States are both under-developed and under-popu- 
lated. Of the seven States to which the committee 
members belong, none was Blue or Yellow, and only 
lowa was Green. 

The essence of the argument put forward in the 
report is that the greater part of the war contracts 
were placed in the eastern States, already highly 
industrialised before the war, with the result that 
they have become still more so and have drawn 
away the populations of the western States, which 
had little enough manpower for their own normal 
requirements. The eleven Blue States—Massachu- 
setts, Rhode Island, Connecticut, New York, New 
Jersey, Pennsylvania, Ohio, Michigan, Illinois, 
Delaware and Maryland—constitute only 9 per cent. 
of the total area of the country, but they contained, 
in 1940, 43 per cent. of the population and enjoyed 
56 per cent. of the total income; and, in the pre- 
vious year, they accounted for 65 per cent. of the 


* Obtainable from the Superintendent of Documents. 
United States Government Printing Office, Washington 
25, D.O., U.S.A. (Price, in the United States, 25 centse., 








including map and chart]. 
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nation’s manufacturing output and paid 75 per cent. 
of the Federal income taxes. That was the position 
before the United States entered the war. 

There had been an appreciable expansion of the 
manufacturing resources of the United States before 
Pearl Harbour turned the activities of the whole 
nation to the production of munitions, but most of 
it had involved comparatively little disturbance of 
the normal distribution of the industrial population. 
The wholesale awards of war contracts, however, 
produced far-reaching effects, accentuated by the 
increased recruitment for the Services—and, of 
course, as in other countries, for the ex i 
bureaucracy. It was natural, perhaps, that the 
flow of war contracts should be heaviest in the 
direction of the industrialised Blue States, where 
extensive manufacturing facilities existed already 
and could be rapidly converted to the production of 
munitions. As a result, by March, 1943, these 
eleven States had had their resources increased by 
the investment, in war plants and facilities, of nearly 
9,000 milli dols.; more than twice as much as 
was distributed among the 17 Red States and four 
times as much as the ten Yellow States received. 

The western Red States, though much less densely 
populated than the Blue States in the east, where 
the density in 66 of the so-called ‘* war-boom areas ” 
shows the high average of 638 to the square mile, 
have recorded some considerable migrations from 
the agricultural areas to the industrial belt down 
the Pacific Coast. They have registered, in fact, a 
9 per cent. gain in population and an increase of 
148 per cent. in manufacturing employment. Air- 
sraft and shipbuilding account for 90 per cent. of 
the war contracis allocated to these States—both, 
it may be observed, industries which cannot expect 
to continue to produce, after the war, on anything 
like their war-time scale. Numerically, the increase 
in the industria) personnel is reckoned to be about 
1,800,000 in the Red States, which have also sent 
some 2,000,000 men to the fighting Services. As, 
in 1939, industrial employees totalled less than a 
million, the rehabilitation programme in these 
States alone threatens to assume serious magnitude. 

The great expansion of manufacturing facilities 
in the Blue States, where industrial employment is 
estimated to have increased by 59 per cent. between 
1939 and 1943, has resulted mainly from the expen- 
diture of Government money ; comparatively little 
of the additional capital-resources. has been contri- 
buted by the investing public. Many of the war 
contracts, moreover, were of a kind that could be 
undertaken by existing plants (which, of course, 
was probably. the main reason why they were placed 
there); so that the ratio of private investment to 
the total value of contracts placed in those States 
was only 5 per cent. “These eleven States,” to 
quote the committee’s summary, “ house the evil 
of centralisation. The impulse of centralisation is 
to destroy in advance all opportunities for compe- 
titive capital and competitive enterprise. Centrali- 
sation creates a glut in the banks; forces cheap 
money on the one hand and anxiety about invest- 
ment on the other. . . It is the greatest single 
destructive force of free enterprise in the world.” 
The result, as the committee see it, is inevitable 
unemployment, and consequent distress and unrest, 
unless the lack of balance can be redressed in time, 
for there appears to be no possibility of absorbing 
the millions of additional industrial personnel in the 
peace-time economy of the Blue States. 

The only solution, in the opinion of the committee, 
is a drastic reduction in the present manufacturing 
capacity of the eastern States and an intensive 
development of the resources of the Red States in 
the west. They recommend that reclamation and 
hydro-electric development schemes should be 
pressed forward in the west, as a basis for a stable 
agriculture, and that the industries depending on 
agriculture should be expanded to absorb the 
released manpower from the Services. The main 
object should be to develop all possible natural and 
industrial resources in the west, in order to encourage 
a westward dispersal of the population, thus afford- 
ing to the Middle West new and better-balanced 
markets. The maintenance of the present industrial 
concentration in the Blue States, they contend, if it 
can be achieved at all after the war, can only be 
at the expense of the other 37 States in the Union. 





THE TRAINING OF WATER 
ENGINEERS. 


In 1942, the Institution of Civil Engineers pub- 
lished A Memorandum on, Engineering Education,* 
in the course of which, it was stated that ‘‘ there is 
an inevitable demand for specialisation, but the 
universities have so far been successful in resisting 
over-specialisation.”” There is clearly a non sequitur 
in this sentence: specialisation and over-specialisa- 
tion are not the same thing. The memorandum also 
said that ‘“‘ the courses leading to degrees are funda- 
mental in character, with a thorough grounding in 
the general principles which form the basis of 
engineering science, and it is to be hoped that they 
will remain so.” With this opinion there will be 
wide agreement, but as a matter of practical 
necessity there must be some specialisation within 
the ambit of the general principles. The time when 
an engineer could hope to cover the whole field of 
engineering is long past, and the railway engineer 
who is also a naval architect is not likely to reappear. 
There is some specialisation in university engineering 
courses and the student whose aim it is to enter the 
field of structural engineering is not likely to follow 
the same course as one who intends to practise as 
a mechanical engineer. This applies particularly 
to the third, or fourth, year’s work. The memoran- 
dum did not concern itself with the extent to 
which this specialisation should proceed, possibly 
because it was concerned to a large extent with the 
practical training which must be added to theoretical 
studies if an adequate engineering education is to be 
attained. 

The difference between specialisation and over- 

specialisation may be illustrated by the case of a 
student who is particularly interested in the subject 
of heat engines. In the latter part of his course, 
he may give special attention to this matter, but 
it would be very undesirable that he should spend 
the whole of-his time on problems connected with, 
say, petrol engines, as he might later find that a 
promising opening in practical life would divert 
him to steam-turbine work. It is not only in the 
mechanical field that such over-specialisation is to 
be avoided. The same thing applies in a very 
definite way in connection with electrical work and 
there may well be a temptation to a student to 
devote himself too exclusively to the interesting 
problems of what is now called termed “electronic 
engineering” to the neglect of electrical power 
machinery 


These remarks are induced by a Report on the 
Recruitment and Training of Water Engineers, 
recently published by the Institution of Water 


Engineers. Before referring to its contents, it 
may be well to suggest, in general terms, that 
specialisation by engineering undergraduates should 
not extend greatly farther woe, Foe is made necessary 
by the decision that they wish to follow a civil, 
mechanical or electrical career. This is no doubt 
an over-statement and as: already suggested a 
mechanical-engineering student in the later stages 
of his course work might give more attention to heat 
engines than to hydraulics. The necessity for some 
such range of choice is recognised in the wong hes of 
alternative papers in final examinations. 
specialisation should, however, be the minimum 
that the wide range of practice makes necessary. 
The report of the Institution of Water har gov 
refers to water engineering as a ‘ 
tion,” but admits that “its basic educational 
requirements . . . are . . . to be found in the 
civil ring curriculum.” It adds, however, 
that “water engineers feel a need for the intro- 
duction of subjects not customarily included in the 
normal syllabus for civil engineering.” The subjects 
which it is suggested should be added are engin- 
eering geology, advanced hydraulics, elementary 
, and elementary bacteriology. It is 
difficult to believe that a course in at least two of 
these are not already available to most civil- 
engineering students. The Institution of Civil 
Engineers would appear to think so, and in Group I 
of the revised Section B of the associate-membership 
examination of that body, two of the subjects 
included are surveying and engineering geology, 
* ENGINEERING, vo}. 154, page 91 (1942). 





and hydraulics, As most water engineers in posi- 
tions of responsibility ate. probably members, 
or associate members, of the Institution of Civil 

ineers, and as the same thing no doubt applies 
to the majority of the membership of the Institution 
of Water Engineers, it would appear that 50 per 
cent. of the special training advocated is already 
available. 

Group I of the examination referred to covers 
“‘Constructional and Public Works Engineering,” 
and the most profitable approach to the question of 
the provision of special courses for water engincers 
would appear to be to consider them as falling 
within the wider class of public-works engineers. 
The arguments in favour of special training for 
water engineers contained in the report may be 
applied with equal propriety to sewage-works 
engineers, with perhaps greater weight laid on a 
knowledge of chemistry, and if universities are 
to respond to the appeal of the report, the special 
class for which they are to cater should be made 
as wide as possible. Water engineers per se are a 
comparatively small body and special curricula can 
hardly be introduced for the benefit of a few. 

The most useful response to the appeal made in 
the report would appear to be a more general intro- 
duction of courses in public-works engineering, with 
proper attention to the requirements of future 
water and sewage-works engineers. After all, 
water-engineers are not a self-contained exclusive 
body. Many borough engineers are called upon to 
operate a water works as part of their general duties, 
and few are likely to refuse a new and improved 
appointment on the score that it would involve 
control of a water-supply undertaking, a type of 
activity of which they had no previous experience. 
This remark applies equally to sewage works. 
Large cities are in a position to appoint special 
water engineers, but in very many of the smaller 
towns control of the water works is in the hands of 
the borough engineer. 

There is a tendency, which may possibly be 
detected in all trades and professions, to claim that 
this or that type of activity is of so special a nature 
that it should be practised only by certificated 
individuals. A trade example is furnished by the 
agitation being carried on in this country for the 
registration of electric wiremen, and a professional 
example is provided by the contention, many times 
advanced in papers read before the American Water 
Works Association, that water-works attendants 
should be required to be of specific professional 
status before they can be engaged. In so far as 
the purpose of agitations of this kind is to ensure 
that important work shall be performed by compe- 
tent people, they are to be commended, but if 
pushed too far they would result in the creation of 
narrowly exclusive castes and, by excluding outside 
influence, might well retard the full application of 
new scientific or technical developments in the 
fields of work concerned. Apart from this aspect 
of the matter, the creation of such closed trades or 
professions would greatly limit the opportunities 
of advancement available to the younger men. 
There are possibly some engineering students who 
know that their future professional life is to be in 
the sphere of water engineering, but they must be 
The | very few in number and it would certainly be more 
profitable for the average man to direct his educa- 
tional training towards qualification as a public- 
works engineer rather than as a water engineer. 
voca- | He may well specialise later. 

It is possible to obtain a degree in“ Municipal 
Engineering” at the University of Manchester 
and the extension of this facility, preferably under 
the better term “ Public-Works Engineering,” to 
most universities and technical colleges providing 
engineering courses would appear to be the best 
way to meet the claims of the Institution of Water 
Engineers. As are, it is probably possible 
for ail students, should they so desire, to obtain 
some tuition in chemistry and bacteriology. A 
knowledge of chemistry is of value to any engineer, 
but bacteriology is outside the field of most. In 
most universities and the larger technical colleges, 
however, there should be no great difficulty for 
engineering students to arrange to attend classes in 
this subject, during, say, the second year of their 
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NOTES. 


Tue Iron anp Sreex Instirure. 


In the course of his speech when proposing the 
toast of ‘‘ The Iron and Steel Institute and Indus- 
tries” at the luncheon held, on July 12, at the 
Connaught Rooms, London, W.C.2, at the conclusion 
of the 76th annual general meeting of the Iron and 
Steel Institute, Mr. Spencer Summers, secretary of 
the Department of Overseas Trade, stressed the 
potential value of the services and to business men 
and manufacturers, of overseas officers maintained 
by his department in many foreign countries. He 
added that too many people, when travelling abroad 
for commercial reasons, failed to make contact with 
these officers, who were ready and willing to give 
appreciable help to industrial visitors from this 
country. During the past few years several reports 
had been published, suggesting that considerable 
expenditure of capital was necessary for the moderni- 
sation and expansion of industrial plant. One 
result of ag 9 ang had been to create the im- 

ressivn that industry in this country was i 
behind that of ray eoerae That such fe oa 
the case, in the iron and steel industry at all events, 
was shown by the fact that this industry had pro- 
duced 72,000,000 tons of steel during the European 
war, and that it had made notable contributions 
to the work in connection with the ‘‘ Mulberry ” 
prefabricated harbour, the “ Pluto” pipeline, and 
the “ Fido ” fog-dispersal equipment. The industry 
had also done a great deal to make the Bailey 
bridge possible. In replying to the toast, the Presi- 
dent of the Institute, Mr. Arthur Dorman, said that 
among the problems with which the industry had 
had to contend durimg the war in Europe, were 
those due to the “black-out”’ and the difficulty 
of carrying out adequate maintenance repairs. As 
soon as the requisite labour was available, it was 
intended to put down plant and extensions costing 
millions of pounds. The industry fully intended 
to increase substantially the output of steel in 
this country. Mr. Dorman also proposed the 
toast of “The Guests,” and, in his res . 
Viscount Greenwood of Holbourne, P.C., stated 
that plans had been drawn up by the steel industry 
some years previously but these had been held up 
by the war. He emphasised, however, that whereas 
an average of about 10,000,000 tons of steel were 
produced annually in this country before hostilities 
commenced, the average annual output, during the 
war years, had been 14,000,000 tons. 


Wak-DamaGE Repairs TO CONTINENTAL Docks. 


It was expected that, when the Germans were 
forced to evacuate the Channel ports, they would 
carry out extensive demolitions among the docks 
and other harbour works, and the Ministry of 
Supply therefore made preparations for the essen- 
tial work of repairing the dock gates and caissons. 
The task was entrusted to Messrs. Dorman, Long 
and Company, as the “‘ parent” firm, and the con- 
struction of the necessary replacement caissons was 
shared between them and 15 firms of structural 
steelwork engineers, with three civil-engineering 
firms as sub-contractors. The method employed 
was to use sectional steel floating caissons, each 
section being 30 ft. high, 7 ft. wide and 40 ft. long. 
By bolting a sufficient number of these units 
together, the greater part of any dock entrance 
could be closed, the final closure being effected by 
heavy timber flaps, reinforced with steel and hinged 
to the outer sectional units. The flaps, being of 
timber, could be readily cut to fit a particular dock- 
wall face, and the pressure of the water held them in 
place against the wall. The sectional units were set 
in place by flooding their compartments, and could 
be removed by refloating them, the water being 
either pumped out or forced out by compressed air, 
equipment being provided for both methods. The 
operation of closing or opening a dock occupied 
about 1} hours. The sections were welded through- 
out, and were made in parts, varying in weight 
from 4 tons to 20 tons, so that they could be trans- 
ported by road or rail to the as»>mbly shops. The 
original order was for 151 large units and a similar 
number of smaller size, the whole contract repre- 





senting about 10,000 tons of structural steelworl. 
and some 3,000 tons of timber construction. In the 
event, it was found that the demolitions were much 
less extensive than had been feared, and production 
was stopped after about a third of the contract had 
been completed. The Ministry of Supply had 
specified that the units should be produced at the 
rate of one each day, working seven days a week, 
and this rate was achieved. The assembly of each 
unit, including launching, ballasting, and loading 
with a cargo of military stores, took nine days from 
the arrival of the components on site. 


Tue InstrruTION OF LOCOMOTIVE ENGINEERS. 


The annual luncheon of the Institution of 
Locomotive Engineers was held on July 13, at 
the Connaught Rooms, London, W.C.2. In pro- 
posing the toast of the Institution, Mr. J. B. Elliot, 
Deputy General Manager of the Southern Railway, 
paid tribute to the flourishing state of the Institu- 


| tion, and said that the membership now numbered 


1,700 locomotive engineers in all parts of the world. 
Referring to the part that the railway companies 
were playing in the development of air services, he 
said that modern aeroplanes suffered by comparison 
with railway rolling stock in the matter of internal 
fittings and appointments contributing to the 
comfort of passengers, and he thought that mem- 
bers of the Institution concerned with railway 
carriage design could suggest some improvements 
as a result of their long experience. He realised, 
however, that weight restrictions affected the stan- 
dard of accommodation provided in aircraft. Reply- 
ing to the toast, Mr. W. 8S. Graff-Baker, President of 
the Institution, said that there were present at 
the luncheon enough members from overseas to 
substantiate the claim that the Institution had 
a world-wide representation. Argentina, Brazil, 
Burma, India, Rhodesia, South Africa and West 
Africa were among the countries from which mem- 
bers had come to the function. Mr. Graff-Baker 
then explained that less than a year had elapsed 
since the last luncheon which was normally held 
annually, in order to bring it nearer to the VE day 
celebrations. He added, however, that for railway 
engineers the war was far from being over. The 
companies were five to six years behind in recon- 
struction and development work, and were still very 
short of labour. The toast of the guests was pro- 
posed by Mr. O. V. S. Bulleid, Chief Mechanical 
Engineer of the Southern Railway, and the reply 
was made by Mr. Evan Evans, Operating Manager 
(Railways) of the London Passenger Transport 
Board. 


Tue Bririso Counc. 


Established in. July, 1935, the British Council 
this month celebrates the tenth anniversary of its 
foundation. Although the word is not in the best 
repute, it is correct to say that the business of the 
Council is propaganda. It was set up to spread 
knowledge of the institutions and achievements of 
Great Britain throughout the world. Some other 
countries, and particularly Germany, for many years 
before 1935, had been conducting extensive cam- 
paigns to present their particular points of view, 
and to advertise their activities, to the public of 
foreign countries and, as a result of some Parlia- 
mentary or other agitation, it was decided that 
Great Britain should follow the example set. At 
the outset, the public funds made available to the 
Council were small, but they were shortly increased 
and its proceedings are now based on an ample 
financial provision. Many of the activities pursued, 
such as the arrangement of British theatrical per- 
formances and exhibitions of pictures in foreign 
countries, are not of direct professional interest to 
readers of this journal, but much work is carried on 
in the sphere with which it is concerned. An 
example is wwnished by the series of lectures de- 
livered in Continental cities. This has included 
many of a scientific character by Sir Lawrence 
Bragg, Sir Harold Spencer-Jones, Sir John Russell, 
and others. The range of functions of this kind has 
naturally been greatly restricted by the war, but 
considerable extension may be expected in the 
future. The scientific activities of the Council are 
conducted with the assistance of a Science Com- 
mittee of which Sir Henry Dale is the chairman. 


Sir Henry is also the chairman of the Pure Science 
Panel. There are also panels dealing with medicine, 
engineering and agriculture of which the respective 
chairmen are Sir Edward Mellanby, Sir William 
Larke and Mr. J. A. Scott-Watson. The director of 
the science department is Mr. J. G. Crowther. One 
of the early activities of this department was the 
publication of Monthly Science News, which gives 
brief accounts of scientific researches and develop- 
ments. Itis translated into French, Spanish, Portu- 
guese and ‘Arabic and is reprinted in seven different 
countries. It has a monthly circulation of 65,000. 
Another publication, Science Comment, was started 
in 1943. It consists of abstracts and reviews and 
is supplied to foreign universities and libraries. 
Another activity in this field is the publication of a 
series of booklets dealing with the life and work of 
British scientists and engineers. From a visit to 
China by Dr. J. Needham, F.R.S., in’ 1942, the 
British Council Cultural-Scientific Office in Chung- 
king has developed and the Council has assented to 
the setting up of the Anglo-Soviet Scientific Colla- 
boration Committee to which it serves as secretariat. 
The Engineering Panel, of which Professor 8. J. 
Davies is sec , is occupied in promoting a 
better knowledge of the status and achievements of 
British engineering in foreign countries, and of the 
engineering qualifications represented by the 
graduateship of British universities and by member- 
ship of the major British engineering institutions. 
Advice is given to overseas countries which are 
developing systems of engineering training and edu-. 
cation, in order that these may be carried on with 
British equipment, text-books and technical periodi- 
cals, and illustrated articles dealing with British 
engineering progress are distributed to British 
Council centres overseas which make arrangements 
for their circulation to universities, or for their 
publication in technical journals. In the eourse of 
the last two Professor Davies has made two 
tours in the Middle East in order to make contact 
with Ministers of Education and others responsible 
for engineering activities. A further important 
aspect of the work of the Council is the award of 
scholarships to promising students in order to enable 
them to visit Great Britain and study its educational 
and industrial methods. More than 600 students 
have participated in this scheme since 1939. 


THe ProressionaL Ciasses Arp CoUNCIL. 


Despite the very numerous. bénevolent funds and 
institutions organised by various professional and 
Service bodies, there are still sufficient cases which 
do not fit exactly within the framework of the 
respective rules, widely as these are usually drawn. 
It is in such circumstances that the Professional 
Classes Aid Council perform some of their most 
useful work; and as the membership includes 
representatives of the benevolent funds of the 
Institutions of Civil, Mechanical, Electrical, Struc- 
tural, and Municipal and County Engineers, the 
Junior Institution of Engineers, the Society of 
Engineers, the Institute of Metals, and the Royal 
Aeronautical Society, most branches of the engineer- 
ing profession have some direct concern with the 
organisation. The 24th annual report of the 
P.C.A.C., covering the year ended April 30, 1945, 
shows that the total amount expended on relief 
was 10,545/., and that aid was given to 236 families 
—18 more than in the previous twelve months. In 
addition, 79 applicants for assistance were advised 
of other possible sources of help, as it is a principle 
of the Council’s work that it is a supplement to 
that of other organisations, not an alternative to it. 
The total income for the year was 12,9681. as against 
13,5201. in the ing year; but there was again 
a deficit, though a smaller one than in 1943-44. 





‘THE ENGINEER’S PART IN TOWN AND REGIONAL 
PLANNING ” : CORRIGENDUM.—We regret that, in the 
above article, on page 32, ante, Mr. Donald G. Bevan, 
M.Inst.C.E., author of the lecture on “ Drainage, including 
River Works,” in the series which the article summarised, 
was inadvertently described as “general engineering 
assistant to the city engineer and surveyor, Birming- 
ham”; Mr. Bevan has been deputy city engineer 
and surveyor to the Birmingham Corporation since 





1935. 
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LETTER TO THE EDITOR. 
STRIKES AND CO-OPERATION. 


To THE Eprror oF ENGINEERING. 

Smr,—This important subject is exercising the 
minds of many people, and numerous articles and 
letters are appearing in the Press. It is certainly 
true that a new era of confidence and goodwill is 
desirable, but how is this to be accomplished if all 
the confidence and goodwill is to come from one 
side only ? It is common knowledge that signed 
agreements entered into between the Engineering 
and Allied Employers’ National Federation and the 
National Engineering Joint Trades Movement, are 
frequently treated as “ scraps of paper,” and totally 
ignored by the workpeople. Even when settlements 
are made at works conferences and agreed to by 
trades union officials in the presence of the shop 
stewards, the workpeople flout their own officials, 
and just go their own way. If leading union officials 
cannot control their own members, and insist on 
contracts being loyally carried out, what hope is 
there of obtaining confidence, goodwill, and co- 
operation ? 

I ‘am bold enough ‘to suggest in the most friendly 
spirit that the “high-ups” in trades unionism 
should give instructions to all their local presidents 
and secretaries that when shop stewards are ap- 
pointed, they should be trained in their duties, 
be fully informed about all national and local 
agreements entered into, and have it made clear 
that one of their most important tasks is to eliminate 
friction, and to obtain settlement of trivial com- 
plaints within their own shop, so that ‘‘ mole-hills ” 
may not begin to look like “ mountains.” It would, 
indeed, be illuminating if statistics could be pro- 
duced showing how often employers have failed to 
carry out their signed undertakings, and, conversely, 
how often the workers have sinned in this respect. 

Yours faithfully, 
Parker Founpry (1929), Luwrren. 
T. McLzan, 
Managing Director. 
Tropenas Steel Works, 
Derby. 
July 9, 1945. 





OBITUARY. 


MR. W. S. SMITH, C.B., O.B.E. 


It is with regret that we record the death of Mr. 
William Sydney Smith, which occurred at his home 
at Camberley, Surrey, on July 15. Mr. Smith, who 
was for ten years chief Superintendent of the Royal 
Aircraft Establishment, South Farnborough, Hamp- 
shire, was born at Nottingham on February 24, 1866. 
He was educated at Nottingham High School and 
afterwards at University Collége, Nottingham, 
where he obtained the London University B.Sc. 
degree. He served an engineering apprenticeship 
in the works of Messrs. E. Reader and Sons, Notting- 
ham, and, in 1889, obtained a Whitworth Exhibition 
which enabled him to take a year’s course at Victoria 
University, Manchester. Mr. Smith then became 
assistant engineer to Messrs. Latimer, Clerk, Muir- 
head and Company, Limited, electrical engineers, 
Westminster, and subsequently occupied a similar 
position with Messrs.Willans and Robinson, Limited, 
Thames Ditton, Surrey. In 1895, Mr. Smith was 
appointed H.M. Inspector of Factories, Home Office, 
and served in the Manchester and North Western 
Division until 1905. For the subsequent three 
years he was in charge of the Derbyshire district. 
In 1908, Mr. Smith was made H.M. Inspector for 
Dangerous Trades, Home Office, and retained 
this position until 1918 when he was appointed 
Chief Superintendent of the Royal Aircraft Estab- 
lishment. For his services at the Home Office he 
was awarded the O.B.E. in 1918. Mr. Smith 
remained at Farnborough until his retirement on 
April 1, 1928, when he was succeeded by Mr. A. H. 
Hall, U.B.E., M.Inst.C.E.,M.1.Mech.E. Mr. Smith, 
who was made a Companion of the Order of the 
Bath in 1922, was for some years an Associate 
Fellow of the Royal Aeronautical Society. 


THE IRON AND STEEL 


INSTITUTE. 
(Continued from page 36.) 
CONTINUING our re of the annual general 
meeting of the Iron and Steel Institute, held in 
London on July 11 and 12, we deal below 
with the proceedings which followed the pre- 


liminary business and the presentation of the 
Bessemer Medal and the Williams Prizes. 


RaDIOGRAPHY IN FounDRY TECHNIQUE. 


“The Application of Radiography to the Im- 
provement of Foundry Technique” was the title 
of the first paper presented for discussion. The 
author, Dr. R. Jackson, of the Research Depart- 
ment, Hadfields, Limited, Sheffield, in submitting 
it, described the principles involved in the taking 
and interpretation of a radiograph and stated 
that the defects which could be found and differ- 
entiated by radiography could be classified under 
eight headings, namely, threadlike shrinkage, 
shrinkage cavities, blow-holes and gas-holes, slag 
inclusions, sand inclusions, alien-metal inclusions, 
surface defects, and cracks (including pulls). It 
was possible by radiography not only to differentiate 
the various types of defect but also to obtain some 
idea of their size and position. In addition, the 
examination gave a general view of the whole of 
the casting, and the distribution of the defects was 
disclosed, a factor of great assistance in finding the 
cause of the trouble and in removing it. The value 
of the employment of X-ray equipment in obtaining 
sound castings was shown by the fact that one 
fault after another had been eliminated from the 
manufacturing process. It could, in fact, be quite 
truly stated that, in the case of some castings, the 
required standard of soundness could not have 
been obtained without the free use of radiography. 
While it was evident, however, that radiographic 
technique could be applied to the determination of 
internal defects, there was still a considerable gap 
in existing knowledge of the influence of the 
defects on the subsequent performance of the casting 
and there was much scope for work in this direction. 

The discussion was opened by Professor F. C. 
Lea, who stated that, speaking as an engineer 
interested in metallurgy and as chairman of a 
committee which had been attempting to draw 
real deductions from radiographs, it was important 
that, as far as possible, radiographs should be used 
in assisting to give engineers greater confidence 
in the use of steel castings in the future. It seemed 
to him that threadlike cracks, running lengthwise, 
were probably more dangerous,from the engineer’s 
point of view, than larger vertical cracks and other 
types of discontinuity within the casting, but they 
were very difficult to discover even with X-rays. 
In certain circumstances, whether thread-like cracks 
were significant or not largely depended on whether 
the part in which the discontinuity occurred was 
subjected to a static load or to repeated stresses. 
There were some castings in which the stresses 
were very low, yet failure had occurred and when 
the castings had been sectioned it had been found 
that there were no very large discontinuities. There 
were indications of thread-like cracks and the only 
conclusion which could be arrived at was that the 
failure of the casting had been due to repeated 
stresses resulting in considerable concentration of 
stress at a discontinuity which could be discovered 
only with considerable difficulty by radiography. 
Consequently, great care should be exercised in the 
interpretation of static-stress test results and the 
significance of any discontinuity discovered should 
be considered in relation to the kind of stress to 
which the casting would be subjected, particularly 
if repeated stresses were involved. 

Dr. L. Mullins said that, too often, radiography 
was limited to the inspection stage where it could 
make little, if any, direct contribution to the im- 
provement of the quality of the incoming castings. 
That radiography could be a valuable servant to the 
foundryman was shown by the following striking 
example. Fifty-thousand castings had been made 
under what had been thought to be ideal foundry 





practice, yet 14 per cent. had been condemned on 





inspection. Following an X-ray study, the foundry 
conditions had been. changed’ with an almost un. 
believable improvement in quality; only 1-2 per 
cent. of the subsequent batch of 75,000 castings had 
been condemned, In the past, X-ray technique 
had suffered from the lack of any sound universa] 
quantitative scheme for grading the extent of any 
defect. Recently, however, a grading of defects, 
by numbers related to verbal descriptions of their 
extent, had been proposed by the American Society 
for Testing Materials. Dr. Jackson had gone 
farther than this by showing, in his paper, actual 
examples of the various grades of defect, and his 
work had confirmed that the A.S.T.M. proposals 
could be applied in practice. There were, however, 
certain difficulties in describing verbally the extent 
of shrinkage and in setting up standards which 
were interchangeable from one X-ray unit to another 
in a different laboratory, Another aspect which 
required fuller investigation was the practical 
importance of a defect under service conditions, 
Dr, Jackson’s work had indicated that a fair degree 
of imperfection could be tolerated with impunity 
and many X-ray workers could give examples in 
which a casting containing radiographically-evident 
defects was nevertheless capable of withstanding 
service conditions. In the absence of precise informa- 
tion, standards of radiographic approval would tend 
to remain artificially high as some users might fear to 
fix too low a standard of approval, particularly as 
there might be the possibility of the X-ray method 
missing certain important, though small, defects, 
The chief difficulty, in this connection, was that the 
X-ray method could not prove the absence of a 
crack, but could only confirm its presence. The 
detection of a crack depended not only on its 
dimensions but also on its orientation with respect 
to the X-ray beam. Clearly, economic reasons 
operated against the taking of a very large number 
of views to prove the absence of a crack. The possi- 
bility of fine defects being present, however, could 
be minimised by utilising the most critical radio- 
graphic technique and by employing a well-trained 
and experienced radiographer. 

Mr. W. H. Salmon stated that, in a diagram, the 
author had shown the X-ray beam directed on to a 
block of steel as a series of parallel lines, He asked 
whether, in practice, the divergence of the beam 
and the scatter tended to make the defects appear 
larger than they really were. Furthermore, there 
might be other markings on the films, such as film 
faults, thumb marks and indications of surface 
depressions caused by slag or sand, which might 
cause the rejection of a casting unless the exposed 
film were carefully scrutinised and compared with 
the casting itself. He wondered whether the author 
would agree that the magnetic powder method was 
better than the X-ray for the detection of fine 
* clinks,” or cracks, in forged, rolled or cast steel. 
He also wondered whether Dr. Jackson had not gone 
into too much detail in attempting to show 10 grades 
of severity of fault ; would not three grades, namely, 
satisfactory, fairly good, and bad defects, have been 
sufficient ? 

Mr. H. N. Pemberton said that the use of radio- 
graphy in steel foundries was at present in an early 
stage of development, but Lloyd’s Register of Ship- 
ping had had some 12 years’ experience of the appli- 
cation of X-rays to the inspection of welds. The 
Society had found it necessary to have surveyors 
specially trained in the interpretation of radio- 
graphs and this procedure had been amply justified 
by results. The value of the radiographic procedure 
might be completely destroyed if the radiographs 
had to be judged by persons having an inadequate 
knowledge of the various aspects of radiography 
not only with regard to the taking of the photo- 
graphs, but also in connection with the processing 
of the negatives. It was essential, however, to 
ensure that the X-ray equipment and technique 
and the radiographer himself were of a standard 
sufficiently high to inspire confidence in the results 
obtained. Lloyd’s Register had decided to provide 
machinery for exercising such control by establishing 
a list of approved industrial radiographic test 
houses. Firms desiring this recognition would be 
subjected to periodic expert supervision, and their 
reports on radiographic interpretation would thus be 
endowed with special authority. In this manner, 
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reliable X-ray facilities could be extended to the 
general advantage of industry and it would not be 
necessary for firms who desired to make occasional 
use of X-rays to equip themselves for that purpose. 

Mr. C. M. Michie, who closed the discussion, 
said that in order that the results of radiographic 
examination might be brought to bear most effec- 
tively upon the production of any particular casting, 
it was essential that they should be presented with 
a minimum of delay, and in as clear a manner as 
possible, to the foundry personnel. If the radio- 
grapher had sufficient knowledge of foundry prac- 
tice and of the service conditions of the part under 
examination, he could, with advantage, omit from 
his report reference to insignificant flaws such as 
surface defects and isolated sand inclusions. A 
report which indicated clearly the nature and 
location of permanent defects in a casting was of 
greater value for routine quality control than the 
more elaborate report which was necessary in the 
case of castings for final inspection and release. 
The method employed by the author had no doubt 
been developed to provide a clear report and it 
was aimed to be specially useful when applied to a 
plate-like casting, but, as described, it did not 
provide direct information concerning the depth or 
extent of the defect in a direction at right angles 
to the diagram produced—an important matter 
which could not be disregarded. 

It was intimated that the reply to the discussion 
would be given in writing, and the meeting passed 
on to the secon. and last paper on the agenda for 
the morning session. 


STEEL FounpRY PRACTICE. 


This contribution was the ‘* First Report of the 
Foundry Practice Sub-Committee.” The report, 
which deals with the work of the Sub-Committee 
formed in 1938 by the Steel Castings Joint Research 
Committee of the Iron and Steel Institute and the 
British Iron and Steel Federation, was presented 
by the chairman of the Sub-Committee, Mr. F. 
Cousans. A brief outline of the report will be 
found on page 206, of our previous volume. 

The discussion was opened by Mr. H. T. Angus, 
who stated that the only cavities discussed in the 
report were gross ones, but all steel founders were 
aware that finer degrees of porosity were sealed 
rather than revealed when the casting was sectioned 
by a saw cut. In further work it would be desirable 
for the Sub-Committee to consider the adoption of 
density determinations in addition to sectioning, 
X-ray examination, ete. Preliminary work which 
he had carried out two or three years previously 
had indicated that apparently sound castings had, 
in fact, shown substantial variations in density. 
The only other speaker, Dr. L. Northcott, said that 
the Sub-Committee had stated that there was some 
suggestion in their results that hot steel, poured 
slowly, gave less piping than cold steel poured 
quickly. His experience with steels and non- 
ferrous alloys of all types had been that to get a 
good surface it was necessary to pour the metal as 
quickly and as hot as possible, whereas to obtain 
adequate soundness the metal should be poured as 
slowly and as cold as possible. In work aiming at 
the determination of the correct method of pouring 
and mould condition, it had been found extremely 
useful to section castings, etch the surface, and, in 
particular, take samples for mechanical tests. It 
was very disconcerting to find a test-bar which 
appeared to be reasonably sound give an elongation 
figure of 2 per cent. or 3 per cent., or sometimes 
even nil, Conversely, a bar which looked obviously 
unsound might give reasonable elongation and 
mechanical-strength figures. This was bound up 
with the form in which porosity occurred ; the inter- 
dendritic type was not shown up well by X-ray 
examination, but was revealed by mechanical tests. 
It would be interesting to have results obtained with 
a method such as the Durville, which enabled the 
operator to pour metal at a temperature only a few 
degrees above what was normally considered the 
liquidus. Work might also be done on continuous 
feeding. 

At this stage of the proceedings, the President 
adjourned the meeting until 2.30 in the afternoon. 


(To be continued.) 


THE UNIFICATION OF 
SCREW THREADS. 
(Continued from page 35.) 

Tue afternoon session of the Conference on the 
unification of screw threads, held at the Institution 
of Mechanical Engineers, London, 8.W.1, on Friday, 
June 22, was opened by the Rt. Hon. Lord Woolton, 
Lord President of the Council and President of the 
British Standards Institution, who delivered an 
address which was summarised in a Note on page 
513 of our 159th volume. The concluding three 
papers of the programme were then presented in 
abstract. The main points of these papers were 
indicated in an article on page 511 of our 159th 
volume, and two of them—‘‘ The Unification of 
British and American Screw Threads,” by Mr. F. H. 
Rolt and Mr. J. E. Sears, and “‘ Research on Fatigue 
Strength of Screw Threads of Different Form,” by 
Mr. D. G. Sopwith and Mr. T. Settle—are reprinted 
in the present issue, on page 58. 

The discussion was resumed by Sir Anthony 
Bowlby, who welcomed the opportunity to try to 
answer the questions put by Mr. Sears. It seemed to 
him that the most important was the first: “Is it 
considered that the long-term advantages which 
would be derived from a unification of present 
screw thread systems would outweigh the diffi- 
culties which would arise in the transition period ? ” 
He felt that too little attention was being directed 
to that question. A questionnaire ought to be 
circulated asking for an estimate of the cost which 
would be involved to firms in making the change 
to a completely new system; a radical change 
involved making a very important, difficult and 
costly decision. From his own point of view, 
since he was responsible for producing bolts and 
screws, it would be much easier than it would be 
for those who had to use them in complicated 
assemblies. They heard too many theoretical 
opinions about the matter. He did not say that 
those opinions were not important, but he thought 
that more should be heard of the really important 
financial question which was involved. The second 
question had a bearing on that, and was “Is it 
considered that the proposals for unification should 
be restricted to threads of the inch system as used 
in the United States and the British Empire, or 
should the subject be treated on a fully inter- 
national basis?’ He suggested that sooner or 
later, if they were going to be rational, they would 
have to do it on an international basis; it would 
be much better to do the job in one step rather 
than have the inconvenience and all the difficulties 
of getting uniformity of threads on the inch system, 
and again later on to get unification between the 
inch system and the metric system. 

Some interesting points were put forward for 
discussion in the paper by Messrs. Sears and Swift. 
The first was ‘“‘ What range of sizes should be 
covered in respect of ordinary bolts, nuts and 
fastening screws for various uses?” He thought 
that the existing British standards probably gave 
all the diameters that were required. The second 
point was whether separate coarse and fine series 
were both necessary. It seemed to him that 
clearly both were necessary; some branches of 
industry required coarse threads and some required 
fine threads. The third point was whether present 
series were roughly suitable, or whether amend- 
ment would be desirable and, if so, in what direc- 
tion. To that, he would answer that the coarse 
series, on which the British and Americans agreed, 
was suitable, but that the British fine thread was 
really rather a bad series. On many diameters, 
it differed so little from the coarse series as to make 
it hardly worth while to have a different standard. 
The fourth point was whether a fairly close grading 
of pitch-diameter ratios or a more open grading 
was to be preferred. He thought that it made 
very little difference, and, as the existing coarse- 
thread series, both British and American, followed 
a close grading, there seemed to be strong ad- 
vantages in retaining that close grading. 

Mr. F. W. Elstub said that, as one of the members 
of the delegation to America in 1943, he was an 





enthusiastic supporter of the suggestion for unifica- 





tion. He thought that Russia, Switzerland, France, 
and eventually Germany and the other countries, 
should all be taken into account; some attempt 
should be made to carry out the unification in such 
@ way that those other countries would accept what 
was done. He di with Mr. Sears’s yiew that 
it was difficult to unify the British inch system and 
the metric system: they measured screw threads in 
thousandths of an inch, and could easily specify 
those thousandths of an inch in metric sizes. Those 
who produced the screw threads and those who 
produced the tools for making them would like to 
see the system simplified as far as possible by reduc- 
ing the number of different pitches, and of pitch- 
diameter relationships, to the minimum. Certain 
threads—design threads—could not be dealt with 
in that way and in such cases it would be possible 
to specify size recommendations and tolerances 
which would be suitable. The main task, however, 
should be to deal with the normal list of bolts and 
nuts and other kinds of fastening screws. 


Dr. H. 8. Rowell disagreed with the p 
“halfway” thread, since, on October 1, 1917, in 
paper C.L. 3802, he laid the same proposal before 
the British Engineering Standards Association. 
During the first two years of the last war munitions 
were very short, and Mr. Lloyd George, as Minister 
of Munitions, was told, presumably by some French 
authority, that the fault lay with the pouce, and 
that with the metric system there would have been 
no trouble. Mr. Lloyd George formed a special 
committee to investigate the possibility of adopting 
the metric system, and he (Dr. Rowell) was entrusted 
with the compilation of evidence for it, from which 
arose some startling facts. On the Continent, 
apparently, according to authoritative German state- 
ments, there were more Whitworth bolts and nuts 
than any other kind. The Russian and German 
railways were equipped almost entirely with the 
Whitworth thread. Moreover, despite the long 
adoption of the metric system, the Germans and 
Belgians had exported Whitworth bolts and nuts, 
as well as screwing tackle for them, to various parts 
of the world. The result of those preliminary 
inquiries was quite sufficient to disband the special 
committee. In 1917, when America declared war, 
there was an eager spirit of co-operation, and 
B.E.S.A. issued a questionnaire to British industry 
asking whether they were in favour of the 60-deg. 
thread or the 55-deg. thread. About a hundred 
replies were received, two-thirds of which were 
against the 60-deg. thread and the remaining one- 
third in favour of it. He analysed the replies him- 
self at the time, and, had they been weighted in 
terms of share capital or turnover of the various 
firms, the opinion against the 60-deg. thread would 
have been overwhelming. 


As a result of reading that questionnaire and the 
returns which it evoked, he wrote his paper of 
October 1, 1917, and pointed out that the errors 
then in thread angles were equal to or greater than 5 
deg., and therefore a midway angle would bridge the 
gap very suitably. He proposed 58 deg. as a con- 
cession to the Americans, and a further alternative 
was given of 57-3 deg., as the radian, for those who 
might be academically minded. After discussion, 
573 deg. was agreed upon by the Committee, and it 
was agreed that this should go forward; but no 
further action was taken during the war. After 
28 years of further experience, he felt sure that the 
time for the half-way thread had gone by. Threads, 
28 years ago, were far less accurate than they were 
now. At that time the effective-diameter campaign 
had just begun, and thread-grinding had still 12 
years to wait before it was brought to this country ; 
so that 28 years ago the case for a half-way thread 
was vastly more favourable than it was to-day. 
Since then, moreover, the United States production 
had become predominant in the world. Their con- 
tribution to this war had shown the mass of their 
production equipment, and, while the proposal of 
1917 was psychologically right, he saw nothing to 
recommend it now. Shortly after he wrote the 
paper, he realised the serious fallacy of using three 
standards to replace two; it was the negation of 
standardisation, which sought to decrease the num- 
ber of standards. At the present time, therefore, 
he would submit the view that if any change were 
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made at all they should go to one or the other ; as he 
saw it, the 60-deg. thread had the claim from a 
world point of view, and probably also from the 
point of view of our own Colonial and Eastern 
markets. 

He would put forward a further idea which might 
be developed. When the Grid was introduced, 
those who had electrical appliances not suitable for 
the new voltage were given new appliances free. 
It might come into the politics of standardisation in 
the future that a nation which gave up its old 
standards should, by some form of lease-lend or 
other compensation, be equipped with tools and 
gauges and techniques by the nation which was 
unaffected. It might be of interest to mention 
that, after the last war, the United States con- 
sidered, through very influential committees, the 
adoption of the metric system in America. The 
estimated cost of making the change came out at 
about 2,000 million dollars, and as a result the 
proposal was turned down. Replying, therefore, to 
the three questions put by Messrs. Rolt and Sears : 
to the first, he would say “No”; to the second, 
“ Stick to the inch’’; and to the third, “ Yes, but 
not slavishly, not seeking uniformity for the sake 
of uniformity and not being ensnared by symmetry.” 
New materials might arise requiring different 
threads, and it might. be wise. not to go in too 
wholesale a manner after the one angle. 

Mr. F. E. Smith, speaking as a designer of repeti- 
tion work, thought that too much emphasis was put 
on the purely immediate cost difficulties of any 
change-over. It was a difficult matter; but there 
was a tendency to overlook the much wider implica- 
tions involved in lack of standardisation. Design 
and production were becoming increasingly complex 
year by year, and he suggested that, if progress was 
to be as smooth and rapid as possible, those con- 
cerned must be freed from worry about what thread 
they were to adopt or how many bins they had to 
keep in store. At the present stage, to ask for 
international standardisation on screw threads in 
the widest sense of the term was asking for the 
moon; but what was essential was that people in 
this country—a relatively small one, but with world- 
wide interests—should themselves be clear about 
their own standards and should apply them, and 
that they should, as a second stage, strive for agree- 
ment with the other English-s ing countries. 
They must press on with it, even at times to their 
own immediate detriment; and when that was 
done—and he was convinced that it would be done 
—the time would come in due course for world 
unification. He looked on this work with America 
as a major stage, and an essential one, in our national 
existence. It was to be hoped that it would be 
followed up by world standardisation, and he 
thought that would ultimately be metric. 

In mechanical engineering the future was not 
tied to the same extent as in civil engineering by 
what had been done in the past. When cost 
estimates were made of what it would mean to 
change over, however, people thought of the scrap- 
ping and replacement at one swoop of the whole of 
their jigs, tools and gauges; but that would surely 
not be the case at all. It would be gradual, and 
largely be a matter of replacements being to the new 
standards. Where there were existing standard 
ranges it was necessary that there should be a range 
to cover all reasonable requirements, as in the cage 
of the B.A. series; but most people, in practice, 
kept to a selected number of those sizes. He sug- 
gested that it would make for simplicity and help 
the manufacture of tools, jigs and gauges, inter- 
changeability, and everything else if the British 
Standards Institution and the other authorities con- 
cerned, themselves indicated two, or possibly three, 
ranges, in decreasing order of desirability, against 
each of the major ranges given in the standard 
tables. Most firms and Government departments, 
for 90 per cent. of their work, would accept “‘ Pre- 
ference 1,’’ and there would at once be a concentra- 
tion, without any difficulty and without any pressure 
being brought to bear, which would be quite auto- 
matic. 

Dr. G. A. Hankins, referring to the paper by Mr. 
Sopwith and Mr. Settle on “ Fatigue Strength,” said 
that the National Physical Laboratory took the 
points raised very seriously, and, in fact, were giving 
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it a first priority in their general research pro- 
gramme. 

Screwed connections in service studs or bolts had 
to resist a variety of stress conditions, but he 
thought that, as far as a static load was concerned, 
the exact form of the screw thread made almost no 
difference. Under what were called fatigue or 
repeated stressing conditions, however, it was quite 
another matter. He hoped that all engineers and 
designers in these days were very careful indeed, 
when they were designing parts subjected to 
repeated stresses, to avoid stress concentrations, 
because, of course, of the danger of their giving a 
subsequent fatigue failure. The normal thread 
form, the sharp V—with the Whitworth form there 
was the radius at the bottom but with the American 
there was not—was a form which inherently pro- 
duced a stress concentration. Sir Thomas Stanton 
showed by tests at the National Physical Laboratory 
nearly 40 years ago that the stress concentration 
produced in a screw thread lowered the resistance 
very considerably under fatigue conditions. There 
was not much exact information on the fatigue 
strength of screw threads. Some interesting work 
had been done in America, however, by Professor 
More and Mr. Henwood, who did fatigue tests on 
serewed bars under direct stresses with repeated 
stresses in tension. They found that, in the case 
of a mild steel, the stress concentration due to the 
screw thread was of the order of just over 2, while 
with a higher tensile steel the stress concentration 
factor was of the order of 34. They also did a few 
comparative tests of the Whitworth and the U.S. 
forms, and found that the Whitworth form was just 
a little better than the American under fatigue con- 
ditions. That was to be expected, because of the 
shape of the root of the Whitworth form ; but the 
tests were very few in number, and obviously a.con- 
siderable amount of additional work on those lines 
was required. It was known that rolled threads 
were likely to be good, and he understood that they 
were easier to produce, so that with them there 
would probably be a combination of increased fatigue 
resistance and increased production. Of the three 
machines mentioned by Mr. Sopwith and Mr. Settle, 
one was now working at the National Physical 
Laboratory, another was running :2 Canada, and 
the third was on its way to the Bureau of Standards, 
so that there was good co-operation and constant 
interchange of information going on. At the 
present time, a member of the N.P.L. staff was in 
Canada, assisting in the calibration and preliminary 
tests with their machine. 

(To be continued.) 





COMBINED MAGNIFIER AND LAMP.—For work, either 
in the industrial or scientific fields, in which the details 
have to be examined while the operator requires the 
use of both hands, so that he cannot hold a magnifying 
glass, a useful fitting has recently been developed by 
Messrs. The Electric Depot, Limited, Pritchett-street, 
Aston, Birmingham, 6. The fitting, known as the “ Lens 
Lite,” consists of a rectangular frame carried on a 
suspensory system capable of uriversal adjustment. The 
centre of the frame is occupied by a large rectangular 
lens, with a focal length of 8 in. giving a magnification 
of 2-25 diameters, for occasional use, or one of 11 in. 
focal length and magnifying 1-9 diameters for con- 
tinuous use. The lens is flanked on each side by a 
24 watt, 38 mm. bulb for use on a 12-24-volt supply 
with reflectors arranged to illuminate the work without 
shadows. The lamps are not visible to the operator 
when the device is in use and are protected by a screen, 
which may be either clear or diffusing as the nature of 
the work dictates. 
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MICROMETER STOP FOR DETER. 
MINING WORK LENGTH. 


As is well known, the length of the components 
manufactured in capstan lathes or automatic machines 
is determined by a stop against which the work js 
fed, the arrest of the feed indicating the point in the 
operating cycie at which the “ parting off” operation 
commences, The length of the stop is either fixed or 
adjustable, but Messrs. Euco Tools, Limited, 11, Bed. 
ford-square, London, W.C.1, believe that where great 
precision in length is imperative, the methods hitherto 
adopted either necessitate a second operation on the 
component being manufactured or entail a consider. 
able degree of skill in adjustment and involve the 
tool-setter in a lengthy operation. The firm has, 
therefore, developed pe" | patented the rotating micro. 
meter-adjusted stop shown in the accompanying illus. 
tration. The hardened and ground shank, indicated 
at a, enters, say, the turret head of a capstan lathe 
and is thus the fixed part of the device. As at 
present manufactured there are three different sizes of 
shank available, namely, § in., } in. and 1 in. in dia. 
meter. The adjustable part is indicated at 5. It 
consists of a drum calibrated on its periphery and pro- 
vided with a fine screw having a ground thread. As 
shown in the illustration the drum is hard up against 
the shank and, in consequence, the drum graduations 
should read zero against the datum line c engraved on 
the shank, but this line has been displaced in the 
drawing in order to emphasise it. 

Each division of the drum scale represents a change 
in overall length of the stop of 0-001 in., as on the 
thimble of an ordinary micrometer, but, since the 
spacing of the graduations is about twice as large, 
readings to 0-()05 in. can he estimated with reason- 
able accuracy. The setti: _ vf the stop to give a length 
of work accurate between, say, the limits of 0-001 in. 
and 0-003 in. is therefore rapid and certain, and trial 
and error methods are eliminated. There should be 
no tendency for the adjusting screw to turn under the 
frictional torque of the work when this makes contact 
with the stop, since the contact surface rotates freely. 
This surface, indicated at d, has a ring of #-in. Hoff- 
man bearing balls to take the thrust, while its shank 
is carried in } in. by } in. Hoffman rollers, as well 
as a ring of Hoffman 3 in. balls. This latter ring 
forms the means of adjustment to take up end play 
as the shank of the rotating head is formed with a 
screw having a Simmonds elastic retaining nut and a 
washer in contact with the bearings. The rotating- 
head assembly is housed in a knurled nut e screwed 
on to the length-adjusting member 6. The nut can 
be readily removed for access to the head-adjusting 
nut. There is, however, another advantage in the 
provision of a rotating head. When parts of which 
the end has already been finish-machined are fed up 
against a fixed stop, that end, which is, of course, 
rotating, is generally scored, but with the rotating head 
which is very sensitive to torque, no scoring can 
occur. Moreover, it ti happ that the 
action of the collet in closing may draw back the work 
after it has made contact with the stop with the result 
that such parts may be sufficiently short to necessitate 
their being scrapped. The rotating head on the stop 
enables this short stroke of the in-feed, which may 
also occur from vibration, to be detected at once, 
since it will remain stationary if the work does not 
make contact with it and the defect can be remedied. 
It is clear that the micrometer screw is protected from 
swarf, etc., as are also the other moving ag a 
stop is made of steel and is hardened throughout and 
is stated to be able to withstand considerable use 
without loss of accuracy. 








LECTURE ON LOUD SPEAKERS IN RAILWAY OPERATION.— 
At a meeting of the Institution of Railway Signal 
Engineers, to be held at 6 p.m., on July 25, at the 
Institution of Electrical Engineers, Victoria Embank- 
ment, London, W.C.2, Mr. W, J; Claridge will speak on 
‘Loud Speakers as Applied to Railway Operation.” 
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NOTES ON NEW BOOKS. 


Heat Engine Caleulations for Those. Engaged. on Diesel, 
Petrol, Steam, and Marine Engines. By A. E. 
Tausot. Sir Isaac Pitman and Sons, Limited, 
Parker-street, London, W.C.2. (Price 3s. 6d. net.) 

THE title of this book might cover almost anything, 
so that it is well to say at once that it is essentially an 
elementary manual of arithmetic, algebra and geo- 
metry, written for mechanics and engine attendants. 
Heat, indeed, hardly comes into the picture at all except 
for two or three pages at the end, mostly occupied with 
definitions. The author explains that his recent teach. 
ing experience showed that many of his students had 
forgotten even the fundamentals of arithmetic. It 
may be that they had never learned them properly, for 
it is still possible for a boy to go out into the world 
armed with the distinction of School Certificate, 
although he has failed to pass the prescribed examina- 
tions in arithmetic, algebra and geometry. The former 
President of the Board of Education assured the House 
of Commons that a classical education would enable 
a youth to “ take the internal-combustion engine in his 
stride,” and, while such views prevail in high quarters, 
books like the present, which should be unnecessary, 
will continue to be needed. The author starts with 
simple fractions and proceeds through decimals and 
simple algebraical equations with one unknown yuantity 
to proportion, elementary computation of areas, and 
the use of logarithms. The working out of problems 
is amply illustrated by examples, and there is an 
abundance of questions for the student, with answers 
at the end of the book. As far as possible, the ques- 
tions bear on practical engineering calculations of a 
simple nature. Although the book is nominally con- 
cerned with heat engines, the student is not worried 
by any considerations arising from the Second Law of 
Thermodynamics, but this is not matter for criticism 
in view of the class of reader for whom the book is 
evidently intended. On the contrary, we would commend 
it as an excellent little manual for those mechanics who 
have “ forgotten how to figure,” while regretting that 
there should be such an extensive market awaiting it. 


Worked Examples in Electrotechnology. By W. T. 
Pratt, B.Se. (Eng.), Lond., A.C.G.1L, D.LC., 
A.M.I.E.E. London: Hutchinson’s Scientific and 
Technical Publications. [Price 12s. 6d. net.] 


THE crucial test of understanding is ability to apply the 
matter understood to the conditions of a specific case. 
Many popular explanations of recondite subjects, such 
as the nature of relativity, are so persuasively phrased 
that the lay reader is convinced that he understands 
the matter dealt with, but, in by far the majority of 
cases, if later he attempts to expound the subject to a 
second party in his own words, he will discover that 
he did not understand relativity, he merely thought he 
did. Students of scientific subjects, however, if their 
work is to be of any value, must understand the funda- 
mentals clearly enough to apply them in the solution of 
practical problems. In such a relatively simple matter 
as the distribution of direct current in a circuit con- 
sisting of parts of different resistance in which some 
are in series with banks of others in parallel, a first- 
year student will be at a loss if he has not a clear 
understanding of Ohm’s Law. This elementary diffi- 
culty may be paralleled throughout the whole of a 
student’s career and when he comes to deal with, say, 
three-phase circuits, or the calculation of transformer 
losses, he will make no effective progress unless he has 
a clear conception of alternating-current fundamentals. 
This clear conception can only be attained by working 
out examples involving the application of principles, 
and it is usual in technical col , to hold problem 
classes devoted to the solution of examples: of this 
kind; but, particularly for part-time students, the 
amount of time available for work of this kind is 
frequently very limited. This book is intended to 
supplement the work of such classes and to encourage 
the student to follow it up by private study. The 
mere reading of the book will be of value, but, if the 
best use is to be made of it, a student should work out 
the problems for himself and compare his results with 
those given. A valuable feature of the work is the 
logical manner in which the data bearing on the various 
problems are marshalled, and the clear way in which 
the argument leads to the solution. It is not unusual 
for students to involve themselves in difficulties merely 
as a result of the confused way in which they approach 
a problem, and Mr. Pratt’s precision of statement 
should furnish valuable training. The volume covers 
the Preliminary and Intermediate Grade Examina- 
tions of the City and Guilds of London Institute in 
Electrical Engineering: Part I of the Associate 
Membership Examination of the Institute of Electrical 
Engineers; and the Ordinary National Certificate in 
Electrical Engineeri It contains the solution to 
209 problems, many selected from papers set in the 
above examinations. In addition, there are reference 
sections defining terms and standard units. 





LABOUR NOTES. 


THE question of amalgamation is further discussed 
editorially in the July issue of the Amalgamated Engi- 
neering Union’s Journal. Readers are reminded by 
the writer that during the past year, intensive and 
persistent efforts have been made “to give effect to 
the ideal of one union for the engineering industry.” 
There have been, he says, numerous advances to other 
unions since early in 1943, and, at that date, 16 had 
“ signified their willingness to take part in discussions.” 
“ Gradually,” he goes on to say, “ one after another, 
they have found it impossible to continue the discus- 
sions until, at the moment, nine unions, including our 
own, are still actively interested, and in a recent public 
announcement - .» at least one other has been 
directed by its annual conference to re-enter the nego- 
tiations. Meanwhile, the A.E.U. has taken advantage 
of the opportunity to amalgamate with the Glass 
Works Engineers and the Amalgamated Society of 
Vehiele Builders, ry seat and Mechanics. The 
necessary details have worked out and the amal- 
gamation with the A.E.U. of these two unions has 
now been accomplished.” 





“ With respect to those continuing in the discus- 
sions,” the editorial note states, “‘no agreed proposals 
are yet available, and it will prove a tremendous task 
to reconcile the various viewpoints taken by the differ- 
ent unions before anything of a definite character can 
be submitted for the consideration and vote of the unions. 
The proposals at the moment are based upon a strong 
desire for each of the elements in some way to retain 
a measure of separate identity. There are also the 
questions of varying friendly benefits and local and 
national control to be settled in such a manner as 
will givé mutual satisfaction without making the whole 
structure top-heavy or lop-sided. At this stage, we 
refrain from further comment upon a subject that is 
obviously of supreme importance to those who gain 
their livelihood as operatives in the engi ing industry, 
except to repeat that our ultimate object of one united 
body remains our goal.” 





A decision of the 1944 National Committee, it will 
be recalled, instructed the executive council to seek 
the most favourable terms upon which the Amalga- 
mated Engineering Union could become an in 
part of the Confederation of Shipbuilding and Engi- 
neering Unions. “ To s>cure the necessary representa~ 
tion on the A.E.U.” the writer of the editorial notes 
says, “‘ some alterations would be required in the rules 
of the Confederation, ther with the financial basis 
upon which we could affiliate. There are two Group 
Councils, namely, one for engineering and one for ship- 
building. Each group appoints its own chairman, who 
would normally lead for the Confederation when 
advancing claims for increased wages or improved 
conditions. One problem that might be difficult of 
solution would be when the Confederation was acting 
on a district basis. The latter function through about 
35 district committees, whereas our union has about 
270 of these very useful and efficient bodies. When 
meeting employers as a joint organisation on general 
engineering matters, most of our members would 
consider it imperative that the President of the A.E.U. 
should predominate, but the rules of the Confederation 
as at present framed, would not ensure that this would 
be the case.” neh 3. 

‘** This is,” the writer concludes his reference to the 
subject, “‘ where the question stands at the moment, 
and the National Committee have directed the execu- 
tive council to continue the negotiations. How this 
suggested affiliation will impinge upon the much wider 
and important subject of complete amalgamation is 
an ey ayer and a question to which time 
will supply the answer.” 





Another editorial note in the July Journal deals 
with the owe new wage structure which Mr. Jack 
Tanner, the President, submitted to the recent meeting 
of the National Committee. This document, the writer 
says, incorporated and stressed four main aims in “ an 
attempt to simplify the present cumbrous and unsatis- 
factory methods by which wages are computed.” The 
first object aimed at is, he continues, “a national 
minimum base rate for a class or grade of 5/. 6s. per 
week for a time worker and 6I. ls. 4d. for a piece 
worker,” the workers receiving them to be regarded as 
“* standard ” workers. The second item in thesscheme 
is a negotiated rate for all machinists ; the third is the 
establishment of a basic minimum below which no 
worker in the industry should fall, and the fourth, and 
probably the most important, equal pay for women. 





The fully-skilled craftsman is to be rated above the 
“* standard ” worker, and for a fully skilled person in 





that category, the suggested minimum is 5/. 18s. per 








week for the plain time worker, and 7/1. 17s. 4d. as a 
minimum for the pieeéworker with a further 10s. a 
week for setters-up, markers-off, inspectors, toolmakers 
and those on maintenance work. “‘ The avowed object 
is,” the writer declares, “‘ to abolish the varying rates 
that now obtain in different parts of the country and 
to establish the fact that the rate for a skilled worker 
and his value to the community is not to be determined 
by what part of the country he may be at the moment 
engaged in.” © “‘ This is,” the writer adds, “‘ the most 
revolutionary wages programme the union has ever 
embarked upon and constitutes a set of definite pro- 
posals around which the members of the A.E.U., 
irrespective of sex, could be rallied.” 





At the end of June, the membership of the Amal- 
gamated Engi ing Union was 854,287—a decrease 
of 9,981, compared with the figure at the end of May. 
During June, 6,722 members received sick benefit— 
a decrease of 470—and 14,418 superannuation—an 
increase of 93. Donation benefit was paid to 584 
members—an increase of 189—and the total number 
of unemployed members was 1,843—an increase of 314. 





"The ial joint committee of mineowners’ and 
mineworkers’ representatives, appointed to consider 
the question of coal output, is to meet again on July 26. 
In view of the uncertainties of the political situation, 
however, it may not be possible to reach definite con- 
elusions. The Minister of Fuel aad Power has in- 
dicated that the present Government has a plan 
to set up a central authority with power, if necessary, 
to compel amalgamations of collieries in order to 
promote technical efficiency. The miners, on the 
other hand, desire nationalisation, but realise that 
they will not be able to advance far in that direction 
unless a Labour Government is returned. 





The first of the Wages Boards set up under the 
Catering Wages Act has issued its Is. They 
deal with employees in industrial and staff canteens. 
It is proposed that, for a 47 hours’ week, minimum rates 
shall be paid of 50s. to 51. 10s. for women and 70s. to 
7l. for men, with free meals and overalls. Overtime 
on any day is to be paid for at the rate of time and a 
quarter for the first two hours and time and a half 
thereafter. Full time employees are to be given a 
guaranteed week of 44 hours, and, in addition to 
payment for ordinary holidays, there is to be six days 
annual holiday with pay after 48 weeks’ service. 





The women’s 50s. minimum is for canteen attendants 
aged 18 and over. For an assistant cook the rate 
will be 57s. 6d., for cooks 65s., for head cooks 80s. and 
for canteen supervisors 80s, td 110s. The men’s 70s. 
minimum is for porters aged 21 and over. The assist- 
ant cook’s rate is 85s., cook’s rate 97s., head cook’s rate 
110s. and canteen supervisor’s rate 110s. to 140s. The 
Wages Board will consider any written representations 
about the proposals if made to it within 21 days. After 
that the proposals will be submitted to the Minister 
of Labour and National Service for ratification, and 
when he makes an Order, the terms will be legally 
binding on all employers. 





The following notice appears in the July issue of 
the Transport and General Workers’ Record: ‘‘ From 
October 15 to November 10, 1945, a ballot will take 
place for the election of a new General Secretary for 
the union arising from the retirement of Bro. Ernest 
Bevin, which takes place on March 9, 1946. . . All 
members ing not less than 13 weeks’ member- 
ship, having paid 13 weeks’ contribution and who 
are not more than 13 weeks in arrears, are entitled 
to vete on production of union contribution card. 
Any member who fails to produce his contribution 
card will not be entitled to vote.” 





Under the New South Wales Annual Holidays Act, 
which came into force early this year, payment must 
not, as a general rule, be made by an employer in 
lieu of holiday, but, if employment. is termmated 
before the worker has taken the holiday to which he is 
entitled, he may receive payment for the holiday 
due to him when his employment ends. If he is 
employed for less than twelve months, he is to receive 
an amount equal to one twenty-fifth of his ordinary 
pay for the period he has worked. Holidays may 
be taken wholly or partially in advance if the em- 
ployer and the worker so agree. If, however, the 
worker fails to complete the service entitling him to 
the holiday he has taken in advance, and the holiday 
payment made exceeds the amount prescribed when 
employment is for less than twelve months, the 
employer may deduct the difference from any remunera- 
tion payable on termination of employment. 
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THE UNIFICATION OF BRITISH AND 
AMERICAN SCREW THREADS.* 
By F. H. Rott, M.B.E., B.Sc., and J. E. Szars, 
C.B.E., M.A. 


Tue adoption of a world-wide system of screw threads 


would necessitate agreement first of all on a common | @& 


system of measurement, either the inch or the metric 
system. In this connection, it is of interest to point 
out that, even though the threads now used in the 
American and so-called International systems. of screw 
threads are identical in basic form or profile, it is 
impossible to assemble bolts made to the one system 
with nuts made to the other. This is due to the two 
systems being based on different systems of measure- 
ment, namely inches and millimetres. Due to this 
fundamental difficulty in arriving at ment on a 
common system of measurement, it was decided at the 
recent Anglo-American-Canadian conferences to limit 
the scope of the problem and to endeavour to arrive 
at an agreement between the United States and the 
British Empire on a common system of threads based 
on the inch unit. 

As a result of discussions which took place between 
the United States and Great Britain during the first 
World War, a proposal was made to the British Stan- 
dards Screw Thread Committee for an Anglo-American 
thread, the form of which was a compromise between 
the Whitworth and the U.S. (Sellers) threads. This 
thread had flat tops, rounded roots, an angle of 57} deg., 
midway between 55 deg. and 60 deg., and was so pro- 
portioned that alf nuts made to the new standard 
would readily assemble with either Whitworth or U.S. 


bolts of the same nominal outside diameter and pitch. | Parison 


In addition, any average sized bolt to the new standard 
would assemble with any average sized Whitworth or 
U.S. nut of the same nominal size and pitch. In 1926, 
Sir Richard Glazebrook, the Chairman of the British 
Standards Screw Thread Committee at that time, pre- 
sented this proposal at a conference held in New York 
at which delegates from the United States, Canada, and 
Australia were present. For some obscure reason the 
proposal was not favourably received. Had it, been 
accepted and put into effect, it would undoubtedly 
have resulted in a great. saving of British and 
American man-power during the present war. 

During the of the recent conferences held in 
New York at the latter end of 1943 between the United 
States, Canada, and Great Britain on standards for 
screw 8, arranged primarily to discuss problems 
relating to the production in America of itworth 
threads on munitions of British design, and other 
threaded products, the British delegation took the 
opportunity of reviving the earlier discussions on the 
possibility of arriving at a unified British and American 
system of screw threads. The subject created con- 
siderable interest. The Canadian delegates in par- 
ticular were very desirous that an early solution should 
be found to this problem since their country had, during 
the two major wars, been involved in the production of 
munitions with both American and British screw 
threads. The Canadian delegates, shassteen, BrenaNNy 
—and it was unanimously agreed by the conference— 
that it was desirable to examine the possibility of inter- 
allied serew thread standardisation by setting up groups 
to study this problem in each of the three countries 
represented at the conference. It was also agreed that 
the three countries should keep in touch with each 
other, with a view to holding another conference at an 
early date on this subject. among themselves; and also 
to prepare the way for a conference with other allied 
nations at the proper time. 

On the return of the British delegates, the matter 
was referred to the Screw Thread Committee of the 
British Standards Institution. In the early stages of 
its considerations, this Committee held a conference of 
industrial engineers who were closely associated with the 
applications and productions of screw threads and of 
the relevant tools and gauges, in order to review the 
subject and to obtain advice from industry as to the 
lines on which the British Standards Institution might 
formulate proposals for future discussions on the 
subject with the American and Canadian Standards 
Associations. It was the general feeling of this con- 
ference of British engineers that any unified form of 
thread should have flat crests and rounded roots. As 
regards the angle of the thread and its general propor- 
tions, it was considered that the optimum values could 
only be arrived at by carrying out systematic practical 
tests on the relative strengths of threads of different 
forms, particularly under conditions of fatigue. The 
conference also that, for general purposes, the 
present British Standard Whitworth and U.S. National 
Coarse Pitch Series of screw threads might well be 
adopted as an Anglo-American standard after making 
the slight adjustments necessary to bring them exactly 
into unison. 


The conference was also of the opinion that the pre- 
sent British Standard Fine Series was not of sufficiently 
fine pitch on the sizes above } in. or so, and that this 
series could, with advantage, be remodelled more on 
the lines of the U.S. National Fine Series to obtain a 
common fine pitch seriés for the two countries. Follow- 
i i erence of British engineers, the British 
Standards Institution Screw Thread Committee, with 
the assistance of the National Physical Laboratory, 
prepared 
of screw of different forms for further discus- 
sion with the United States and Canada. The Com- 
mittee also appointed a ‘panel to consider tentative 
series of threads based on a logical sequence of preferred 
diameters and pitches. At the second Anglo-American- 
Canadian conference, which was held in London in the 
autumn of 1944, the American-Canadian delegates pre- 
sented a proposal for a unified British and American 
thread system which was based on the existing U.S. 
serew thread standards. The 60-deg. angle and flat 
crests were retained, but the roots of the male threads 
were rounded. This system of threads was designed 
to be readily interchangeable with the existing American 
standards. 

The British delegates to this conference, while fully 
appreciating the natural desire of American producers 
to maintain interchangeability with their own existing 
standards, pointed out that the acceptance of the 
American proposals would give rise to a very drastic 
ch in British screw thread practice. They felt 
that before British engineers ee acce 
they would require convincing proof of the technical 
superiority of the proposed 60 deg. angle thread in com- 

ison with that of the Whitworth . The Brit- 
ish delegates, therefore, suggested that the programme 
of research on the strength of screw threads, as pre- 
pared by the British Standards Institution, should be 
actively pursued in the United Kingdom, United States, 
and Canada, in order to obtain practical data as to the 
relative strengths of threads of different forms, including 
those of 55 deg. and 60 deg. angles. The American and 
Canadian delegates aesl to this British proposal for 
a research. Agreement was reached on the details of 
the programme and the work was planned between 
the three countries so as to obtain as early an indication 
as possible of the trend of the results. It was also 
agreed that the British Standards Institution should 
continue its considerations of the rationalisation of 
existing screw thread series of related diameters and 
pitches based on a logical sequence of preferred 
numbers. 





RESEARCH ON FATIGUE STRENGTH 
OF SCREW THREADS OF DIFFERENT 
FORM.* 


By D. G. Sorwrru, B.Sc., Tech., Wh.Sc., and 
T. Serrze. 


A survey of the literature on the strength of screw 
threads reveals the unsystematic nature of the available 
kn of the subject. This is particularly true of 
the effect on strength of thread form; most of the 
work carried out has been confined to accepted thread 
forms. An indispensable preliminary to any attempt 
to unify thread forms is thus a systematic investigation 
of the effect of thread form on strength, due weight 
being attached to practical considerations, such as 
ease of production and assembly, effect of errors in 
machining, etc. This note describes the programme of 
tests which has been drawn up to meet this need. 

Method of Testing.—A bolt or stud may be called 
upon to withstand steady, varying or impact loads. 
The resistance to steady load is affected much less 
variation in thread form than that to the other two 
types of load, which demand in general similar forms ; 
for example, the provision of as large radii as possible. 
The type of test chosen for the main series of tests is 
a fatigue test in fluctuating tension. In practice, bolts 
may also be subjected to bending stresses, but these 
should be minimised by correct design of joints. 

Thread Form.—The two main variables in a sym- 
metrical (“‘V”’) thread form are the included angle 
and the root radius. To specify the form completely 
the crest form must also be stated, but it is generally 
accepted that this does not affect the strength markedly. 
In order to restrict the programme of tests to jic- 
able proportions, the crest form (for both stud and 
nut) has been taken to be truncated at the end of the 
straight flank, and the depth of engagement as constant 
at 0-48 pitch, this corresponding approximately to 
existing thread forms. The included angles of the 
Whitworth and American National threads are respec- 
tively 55 deg. and 60 deg.; angles of 45 deg., 50 deg., 
55: deg., 60 deg., and 65 deg. are to be investigated. 
For each angle, the constant depth of e ment 
fixes the root radius. Fig. 1 shows the resulting five 





* Paper contributed to the Conference on Unification 
of Screw Threads, held at the Institution of Mechanical 
Engineers, London, on Friday, June 22, 1945. Abridged. 





* Paper contributed to the Conference on Unification 
of Screw Threads, held at the Institution of Mechanical 
Engineers, London, on Friday, June 22, 1945. Abridged. 


a apr yg of research on the fatigue tests | for 
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this change, | stud 


thread forms for the main test series, while Table [ 
shows the included angle and root radius. When the 
best of these forms has been determined as the result 
of the fatigue tests, the effect will be ascertained of 
——_ the angle, kee the root radius constant, 
This involve changing the depth of engagement, 
and if improvement results, the practical implications 
of this change will have to be considered. 

Type of Specimen.—The form of specimen proposed 
the main series of tests in England* is shown in 


Taste I. 





Root Radius, 


Included Angle, 
Deg. Inches. 





0-0163 
0-0152 
0-0141 
0-0129 
O0-O1L5 











Number of Thread 
Form .. ee 





Stud, major dia- 
meter,inches .. 0-7362 

Stud, effective dia- 

0-6882 

0-6250 


0-7514 


0-7317 
0-6837 
mete r, inches 


Nut, major dia- 
meter,inches .. 


0-6250 
0-7424 
0 +6837 
0-6357 
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Fig. 2. It consists of a 10 thread-per-inch stud with 
a core diameter of § in. and a shank } in. diameter, 
with nuts (cylindrical for convenience) at each end, 
the threads being made to a high degree of accuracy. 
The various diameters are given in Table II. The 
length of specimen shown is 4 in.; preliminary tests 
are, however, being made with specimens 12 in. long, 
and also 4 in. long with }-in. shank, in order to see 
whether any large differences are found due to the 
reduction in possible bending stresses. When the 
tests on 3-in. core diameter studs are completed, check 


by | tests will be made on specimens one-half the size, 


namely, ,,-in. core diameter. , 
Materials.—As the result of consultation with large 
makers and users, typical low-tensile and high-tensile 
stud steels have been chosen. Particulars of these two 
materials are given in Table III, opposite, together with 
those of the nut material ; the latter is to be used with 
studs of both materials, this being typical of modern 
practice. Particulars of the materials to be used in the 
United States (so far as known) are also included. 
Methods of Thread Production.—Thread rolling is 
coming into use to an increasing extent and gives very 
good fatigue resistance; it has consequently been 
considered necessary to investigate this method on 
both low- and high-tensile steels. In addition, screw 
cutting with a “ Formator” type chaser and thread 
grinding are being investigated on the low- and high- 
tensile steels, respectively. It has not been considered, 
ne to use these methods on both materials, as 
from a fatigue strength point of view, the difference 
between them is likely to be less than that between 
either and rolling. 
Programme Tests. (a) Main Series.—This will 
consist of fatigue tests under fluctuating tension 
(minimum stress constant at 10,000 lb. per square inch), 


* The form to be tested in the United States and 








Canada may differ in minor respects. 





JULY 20, -1945. 


ENGINEERING. 


59 








VENTILATION SYSTEM AT EARLS. COURT. 
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on the five thread forms described, in 
tensile steels, each with two methods 
duction. (b) Subsidiary 


boo 
“ENGINEERING 


- and low- | expected to be completed in much less than two years. 
thread pro- | Space does not permit a full description of the type of 
Series—As stated above | fatigue- 


machine to be used in all three countries. 


testing 
under the heading “‘ Thread Form,” the best of the | It is supplied by Messrs. W. and T. Avery, Limited, of 


five thread forms will be further investi 
included angle varied ; this best form 


ted with the | Birmi range 
also be tested | stress up to 20 tons per square inch with a mean load 


m, and is capable of a 











TABLE III. 
Component. | Low-Tensile Stu“s. | High-Tensile Studs. | Nuts. 
Material .. A B Cc D E F 
Specification SAE 1018 381 SAE 6150 En 16T SAE 1025 38 iN) 
Country .. U.S.A. U.K. U.S.A. U.K. U.B.A U.K. 
Composition, cent. :-— 
CG ee TS ee -+| 0-15 to 0-207 0-15 t0 0-40 0-48 to 0-55 0-25 to 0-40 0-22 to 0-28 0-12 to 0-30 
ers ee . 0-30 max. 0-20 to 0-35 | 0-10 to 0-35 — 0-30 max. 
Ma .. oe 0-5 to 0-9 0-65 to 0-9 1-4to1-7 0-3 to 0-5 0-9 to 1-75* 
St oe 0-06 max. 0-04 max. 0-05 max. 0-05 max. 0-30 max. 
a 4 oe 0-05 max. 0-04 max. 0-05 max. 0-04 max. 0-06 max. 
ot tet ae ~ O-8to1-a | 0°25 max. - nin 
Mo .. pin — = 0-20 to 0-35 — ~ 
Pb «.. rif _ — — — 0-30 max. 
Var tbe be — 0-15 min. -— — —_ 
Ultimate tensile stress, tons per 
‘eh oe ee ee 9s 25 to 30? 35 to 45 56 (approx.) 55 to 65 28 to 38? 35 to 45 
Yield stress, sq.in. .. _ os _ 44 min. - _ 
Elongation on 4,/A, per cent... . -- 15 — 18 min. — 15 min. 
Reduction of area, percent. .. _ 40 min. —_ — — 40 min. 
Izod value, ft.-Ib. ae re — t — 40 min. - t 
Brinell No. ‘ os _ oa 241 to 311 _- — 




















® To balance whole of sulph 
ft 40 ft.-lb, (ein. diameter) 


associated with a finer pitch or pitches, and with » 
rounded instead of a truncated crest. (c) Tests on 
Materials.—Tensile and hardness tests will be made 
analysis, fatigue tests (on 
Ls (d) Supplementary T say heshoery 
1 ‘ests, — A 2 
mum thread form will be investigated, in Madr ue 
with existing forms, as regards the effect of various 
degrees of fit, im strength, and resistance to 
Fetigus Teetiog. “tho te fit of 
esting.—For mefit of engineers more 
familiar with the production and use than with the 


stress ; as the stress S is decreased, the “‘ endurance ” N 
(the number of repetitions to cause failure) increases. 
In general, in ferrous metals » stress 8, known as the 
saigue Fang ” is reached which the com ment will 
pe ag cerns LE Mpa Wg t failure 
takes place at over ten million cycles. Fatigue testing 
consists in the determination of the fatigue range from 
an 8-N (or S-log N or log 8-log N) curve obtained by 
testing from five to ten specimens at varying ranges 
of stress 8, some i failing and others with- 
standing successfully ten million cycles. As very few 
fatigue-testing machines run at more than about 
3,000 cycles per minute, ten million cycles takes some 
ree days ; consequently a single oe deter- 
mination may take a month. It 

therefore, that the present programme cannot 


v 


"28 ft-lb. (f in. diameter) ; 20 ft-lb. (14 in. diameter). 


(tensile or compressive) up to 10 tons. The load is 
obtained by oscillating a beam to which one 
yoke of the test-piece holder is attached by means of a 
rotating out-of-balance weight at a frequency (2,600 
cles to 2,900 cycles per minute) just below resonance. 
load is varied by varying the speed of rotation of 
the weight, and kept constant during a test by means 
of an electrical amplitude contral. 

A ’ e imental work on this 
investigation forms part of research programme of 
the National Physical Laboratory and this paper is 
published by permission of the Director of the Labora- 
tory 





SEALING COMPOUND FOR BOMER BRICKWORK.— We 
understand from Messrs. Industix, Limited, 25, Walpole- 
street, London, 8.W.3, that they have now received 
permission from the Ministries concerned to resume 
the manufacture of the sealing compound for 
boiler brickwork known as “ Industix.” As has long 
been recognised, the thermal efficiency of a boiler may be 
seriously affected by infiltration of cold air through 
cracks in the brick setting, such cracks developing to a 
greater or less extent from the inevitable expansion and 
contraction of the setting due to temperature changes, 
while vibration often assists their extension. The firm 
claims that the use of “ Industix,” which is plastic and 
never dries into a hard mass like refractory clay or 
cement, will effectually seal cracks in brickwork and that 
the resultant increase in thermal efficiency will contribute 





materially to fuel economy. 


SOME HEATING AND VENTILATING 
INSTALLATIONS.* 
By Dr. Oscar Faszr, O.B.E. 
(Concluded from page 20.) 


MECHANICAL and plant similar to 
that at the Bank of d was installed at the 
head offices of Lloyds Martins Bank, and 


Bank, but no generating it was 
required, and while these banks were eee 
ventilated mechanically, no refrigerating plant was 
installed for air-conditioning except in jal base- 
ment rooms of Lloyds Bank and ‘Bonk, where 
conditions of high occupation in relatively low rooms 
became necessary. This special room in the basement 
of Lloyds Bank was d to accommodate 150 per- 
sons. It was estimated that this room of 60,000 cub. ft., 
which had to be specially well lighted so as to make the 
effect indistinguishable from daylight, would receive 
heat from personnel at the rate of 75,000 B.Th.U. an 
hour, and from electric light at) the rate of 22,000 
B.Th.U. an hour, making a total of 97,000 B.Th.U. an 
hour. With eight air changes per hour this corresponds 
to a difference in cumpesstatd beboons inlet and outlet 
of 11-2 deg. F. Hence, for an exhaust temperature of 
70 deg. F., the inlet temperature must be 58-8 deg. F. 
To reduce the humidity of 50 per cent. and the inlet 
temperature from 75 deg. to 58-8 deg. requires the ex- 
traction of 120,000 B.Th.U. per hour, and a refrigerat- 
ing plant was provided accordingly. During tests made 
in 1930 it was observed that the temperature of the 
room instead of being, as we expected, the mean between 
the inlet and outlet temperature, a 
mate to the outlet temperature. 

that the air taken from the outside, which was carried 
down a large brick shaft about 100 ft. bigh, enteted the 
plant at 10 deg. F. lower temperature than outside, which 
gave quite considerable assistance in exceptional peak 
temperatures of relatively short duration. Thus, when 
the outside temperature was 92 deg. F., air was deliverep 


iting was contained above a sub-ceiling with 
glass panels having a slight blue colour and gave the 
effect of laylights supplied with daylight. same 
effect was obtained on the walls, producing the effect 


. On 
was difficult to believe that the lighting and ventilation 
were artificial. In this room 20 kW were on 
electric lighting, equivalent to 68,000 B.Th.U. per hour, 
of which a pres oon J 22,000 B.Th.U. were reckoned 
to enter ied space, the remainder being taken 
off with the exhaust air from the sub-ceiling space. 
Had the lamps been below the su ing, conditions 
AE ere thewrtethngn > Pomagy ie nm oe ching 

te eth meer: | Be ye ighting 
be done with far less than 30 kW and without 
SE erties alin eo 

lamps whi 


tubular would have eased the 
problem considerably, but these were not available in 
1929. 


The Earls Court Exhibition building contains approxi- 
mately 50 million cub. ft., covers 12 acres, and is divided 
into a number of large halls 

— < 


entering the room it 
h 


(FA 


i ted, corridors 

the er any Wo are povid vided by double 

S00 enone bs tag The hall ( B) is 

250 ft. 400 ft. and 115 ft. high, with a very 
large on each side which can be e: 
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the gallery. When, however, the is not éx- 
tended to the floor, that is, when the is used for 
exhibitions, and not as an arena, the aforesaid nozzles 
with 125 ft. blow are not utilised, but the ducts which 
ee ee ee 
and provide air which rises to the extracts in the sub- 
ceiling under the main roof. This involved complicated 
reversible ducts and doors, but it was desired by the 
L.C.C., who insisted on an upward-rising current of 
air as & precaution against fie risks when exhibitions 
were in was also notable for 


ae eng hear a wa 1000 kVA supple 
at Taek nce divostiey 2 thane’ high-teunient aike - 
trode boilers. en See ae hourly 
ian Aol} seenauanieak pati 
or a ten 
ned icieedtnceieli as tenon ccmmann 
See SR a ep as ee ae 
hours as may suit them best. wide by Toy 
pap ceed ey Noam Teyinadees 
oe oe Nag Sy ey insulated with 3 in. 
system was made 
os a rates which the exhibition 
I, dee. namely, a price of about 
— unit, subject to a coal 
ww Mental Hospital at Bristol, for which 
Sir me en Oatley was the architect, represents a 
typical layout of a in country surroundings 
pga Le Tey 
separate t 
well-wooded coun 
are 55 separate 
33 have been 
ue neousuney Asean cade: Deng 
and cooking, hot water for domestic sup 
hot water for heating, and a cold-water supply. 
mains for the above services were in under- 
Sh. high and 4 fo Gin, wide. All the pipes. wore 
a 6 in. were 
lagged except the cold-water supply pipes. PRediation 
Suh dip. tehonahen anon Dae ers tadeaiaiedi 
standing at a temperature considerably above 
the normal outside temperatures, but if this temperature 
is allowed to become excessive it produces condensation 
on the cold-water pipes. For this reason, air vents in 
the shape of low vertical shafts were provided at 
intervals, and a natural air circulation was induced, 
eS ee ee gratings at the lower 
the tunnels and being drawn up into the 
thafs atthe portions of the tunnels. When the 
the air in them tends to be warm and 
eesiedin deceatemaemsetaaas 
one: Sige ae eee ae Sew them it is important 
underfloor spaces should have no open 
access to the tunnel in which this warm moist air 
can rise and circulate under the timber floors, since 
otherwise so-called dry rot is liable to be set up. In 
other works of this kind where heat has to be carried 
to many buildings the alternative system of embedding 
mains in the ground in cellular concrete, which is an 
excellent insulator, is sometimes adopted abroad, and 
has its advantages and disadvantages. The dis- 
advantage, of course, is that pipes cannot be inspected 
without excavation and the cutting away of the con- 
crete and that they are not so free to expand and 
contract as required. On the other hand, it is claimed 
that it is often cheaper and it seems to work well in 
| ae A similar installation was carried out at 
’*s Hospital School, at Horsham, where steam is 
also used for electric generation and the exhaust steam 
supplied to calorifiers for the heating and hot-water 
» and circulated to some 35 buildings. 


have been used with such great success. in 
seis and on the Continent and te Asserion, where 


vision in several large 

these, approximately 1,400 ildi 
supplied with steam for heating, hot-water supply and 
process purposes. The installation three sepa- 
rate boiler houses about a mile apart. Feeding a 
14-in. ring main, each boiler house contained ten 30 ft. 
by 9 ft. Lancashire Sees fey mechanical 
stokers, coal-handling plant, storage, grit 
arresters and mechanical ash eg tee Lat rn thane 
jobs the mains were slung from concrete poles and 
arranged to provide complete freedom for expansion and 
contraction, —- fixed at intervals to massive con- 
crete anchor blocks enabling the movements to be con- 
trolled. The pipes were ly and this 
system of distribution, where permissible, is, of course, 
more economical than the mains: 

and is also much quicker to erect and easier to supervise. 


‘** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. = 


me, OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
is stated in Ky-- oe where none is mentioned, "the 
4¢ not illustrated. 
Where inventions are communicated from abroad, the 
pic of apertgtiong may be ciel the Pete 


_| the exhaust manifold F. 


mixture by surface carburation assisted by heat from 
This mixture is drawn into the 
manifold C and assists the initial running of the engine, 
This arrangement prevents the engine “ gulping ” the 
fuel in the well. After the engine has started and the 
fuel in the well has evaporated, a small amount of air 
flows continuously through the vent J into the manj. 
fold C, and is allowed for in the setting of the carburettor, 
(Accepted December 20, 1944.) 


MOTOR VEHICLES. 
566,855. Coach Body Mountings. Metropolitan. 


oF a 
Pos Cammell Carriage and Wagon Company, Limited, of 


, and F. H. Rayer, of Birmingham. (3 Figs.) 


the February 23, 1943.—The invention is a system of 





566,885. Salt-Bath Electric Furnace. Electric Resist- 
ance Furnace Company, Limited, of London, and R. A. 
Smith, of London. (2 Figs.) June 15, 1943.—The in- 
vention is an electrode assembly which is designed to 
obviate the need for a large number of close transformer- 
secondary tappings to give the desired degree of fine 
temperature control. To this end, the electrode spacing 
is made adjustable. The bath 1 contains fused salt in 
which are immersed two electrodes 3, 4 supported by 
carrier arms 5, 6, respectively. The carrier arms 5, 6 




















are supported on a block 7 on the furnace casing 8 and 
are secured by clamp bars 9, the arms being insulated 
from the furnace body. The carrier arms are connected 
to the secondary winding of the supply transformer and 
feed the current to the electrodes 3,4. Lugs on the arms 
are tapped to receive a transverse insulated screw spindle 
14 carrying a handwheel. The depth of immersion of 
the electrodes in the bath of fused salt can also be varied 
independently of the spindle. ( Accepted January 18, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


566,245. Induction System. The Austin Motor Com- 
pany, Limited, of Northfield, and L. T. Kings, of North- 
field. (3 Figs.) May 14 1943.—The system uses a 
down-draught carburettor, and includes a well at the 
lowest part of the inlet manifold to take away liquid 
petrol drawn through the carburettor. Normally, the 
well increases cross-sectional area in the induction system 
with consequent slowing down of the speed of the mixture 
at a point where it should be kept as high as possible. 
The pipe A leads down from the carburettor B to the 
inlet manifold C. The well D is separated from the 
manifold C by a perforated wall E and the exhaust 
manifold F is separated from the well D by a high- 
conductivity copper plate G. <A vent pipe J connects 
the well near its top with the atmosphere. The vent 
ensures that there is always air in the upper part of the 
well, which is located at the lowest part of the inlet 
manifold. The construction adopted preserves the 


normal cross-section of the inlet manifold, so that the 
usual incréase of cross-sectional area which occurs at 
the well is avoided. When the engine is turned over for 
starting up from cold, liquid fuel collects in the manifold C 
above the wall E and drains through into the well so that 
it is not drawn into the cylinders when the engine starts. 
As soon as the engine starts, however, and a considerable 


‘\-vacwum is formed in the manifold C, air flows freely 





into the well by way of the vent pipe J and forms a 





mounting’ of the body on the chassis of public-service 
vehicles. In practice, it is found that after a vehicle hag 


the been in service for a period varying according to road 


surface Conditions, the bearers which normally support 
the body-work on the chassis members are liable to frac. 
ture, and their replacement is a major repair which 
necessitates taking the vehicle out of service. The 
excessive stress on the bearers is due to a substantial 
upward deflection of the main chassis members under 
load while the bearers are prevented from deflecting 
vertically with the chassis members by the sides of the 
body which form, in effect, deep plate girders. The 
invention makes provision for this relative vertica) 
deflection to be absorbed. The pillars carrying the super- 
structure and panelling are connected to the ends of 
transverse channel bearers a. The longitudinal members 














of the chassis are shown atc. A leaf spring d is secured 
to the underside of the bearer at each end in line with 
the bearer and is shaped to form a hook e which engages 
the upper flange of one of the longitudinal chassis 
members ¢. In fitting the springs, the weight of the 
body is supported while the springs are hooked on to 
the chassis members and then their outer ends are bolted 
to the bearers. The heads of the bolts are welded to 
a reinforcing plate g, which lies inside the base of the 
bearer, and a washer plate A is fitted below the spring. 
Lateral location of the body relative to the chassis is 
ensured by the engagement of the hooks on each spring 
with the chassis members. Deflection of the spring 
during service causes slight sliding between the inner 
end of the spring and the chassis member, and these 
parts are accordingly treated to resist wear. The rating 
of the springs is such that when the vehicle is fully loaded 
there is sufficient clearance between the bearers and the 
chassis members to allow for the maximum deflection 
of the chassis members. In the event of a spring breaking, 
it can be readily replaced without disturbing any of the 
others, so that repairs take a minimum of time and the 
vehicle need not be withdrawn from service. (Accepted 
January 17, 1945.) 


TEXTILE MACHINERY. 


566,708. Top Rollers for Self-Acting Mules. Thomas 
Ryder and Son, Limited, of Bolton, and G. A. Ryder, of 
Bolton. (1 Fig.) July 12, 1943.—The invention is a 
loose boss top roller for self-acting mules, ring frames and 
speed frames which will require a minimum of attention 
in service. The bosses a, of cast iron, have inserted 
in them under pressure self-oiling bronze bushes b, of less 
length than the width of the bosses which are, as usual, 
arranged in pairs. The spindle for each pair has a 

a 
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cote & ahcn aitned Gasteeniiee eitetias leech :s900%: 
which enters the part of each boss beyond the self-oiling 
bush, but does not touch the interior of the boss. The 
spindle, of case-hardened steel, has cylindrical parte, 
each of which comes centrally within a bush b and 
forms a journal bearing for the boss. The bosses a will 
run for long periods without any oiling or attention to 
the bearings on the spindle and will be cleaner in service. 
At intervals of several months, the bushes 6 may be 
covered with ofl to reload the metal with lubricant. 
( Accepted January 10, 1945.) 
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ALTERNATING-CURRENT 
TRANSMISSION—III.* 
By Dr. T. F. Watt, M.1.E.E. 
(Continued from page 3.) 

aN important practical application of standing 
waves produced in the manner described in the fore- 
going is the Lecher line. If two parallel conductors 
are connected to a source of supply, as shown in 
Fig. 55, standing waves of pressure and current will 
be developed. If some pressure indicator, such as a 
glow-lamp, is connected across the two lines, it will 
glow brightly when it bridges those points in the line 
at which the pressure antinodes exist, such as C D 
in Fig. 55, and it will be extinguished as it ap- 
proaches those points at which a pressure node exists. 
The distance between two successive anti-nodes 


is one-half the wavelength, (5). whereA = 27 = 


and since the velocity c decreases as the dielectric 
constant ¢ increases, viz., 
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where cg denotes the velocity of the wave in a 
medium of dielectric constant «. Hence the ratio 
of the wavelengths is, 


fen aig cal old) 


5. EE 
reir Car Ve 
is 
«= (*). atl? gg 


By this means it is possible, for example, to 
measure the dielectric constant of the material of 
the earth’s crust at different depths, also the 
dielectric constants of insulating liquids, 

As a numerical example of the phenomena asso- 
ciated with a long-distance transmission line on 
open-circuit at the consumer’s end, we may take the 
case of a single-phase line of which the pressure at 
the consumer's terminals is ¥, = 66,000 volts r.m.s. 
value. Then inserting I, = 0 in the general 
equations (90) page 3, ante, gives, 

Vv; = V, cos a & 
I,=j Lg sin « 8 
Zo 


so that standing waves of pressure and current are 
obtained and the current vector is 90 deg. ahead 
of the pressure vector at every point in the line. 

Let the distance between thé two lines be a = 
200 cm., the diameter of each line being 0-8 cm., and 
the surge impedance then being Z, = 750 ohms, so 
that, for a 50-cycle supply, 


(94) 





* Part II of this series appeared on pages 421, 461, and 
501 of ENGINEERING, vol. 158 (1944). 


i 2af ’ 
eras 18 ies 1,05 x 10-* radian per km. 


and the wavelength is 


A= =a = 6,000 km., and = 1,500 km. 

The line is supplied by a generator through a 
transformer, and the total leakage reactance of 
generator and transformer reduced to the high- 
pressure side is x ohms (Fig. 56) and, for simplicity, 
it is assumed that X = Z,, this being a reasonable 
practical condition. The vector diagram for the 
current and pressure at the generator end of the 
line is shown in Fig. 57, from which it is seen that 


E=V, —1,X, 
and, from equations (94), 
V; Zo x 


I, tanas tanas’ 
since X is assumed to be equal to Z,. 
Hence, 


1 


E = V, (1 — tan « 8) 
cos 4 8 — SiN as 


V,=E 





assumption in the foregoing example, that X = Z,. 
Writing 
Vx Vx 
X XIn XInInt Vn — Vn 
~~ Tn Va In Wn 
That Woat 
where the suffix x denotes the normal rated value 
for the machine and the suffix nai. denotes the 
“natural ’’ value for the line.* Then, if the re- 
actance X is assumed to be 25 per cent., for example, 
that is, 





> 








Vx 
Va = 0 25, 
so that, if X — 7,, then, 
Wn 
= 0-25. 
Wnat 


Case 2. Natural Load of Transmission Line.— 
Suppose now that the consumer’s load is such that 
V. ow 4 “ ” 

1, = Inst =z Since Z, = & and is a real 


quantity, the current I, will be in phase with the 
terminal pressure V,. [If this value for I, 
be substituted in equations (90),. then, since 
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For an underground cable the velocity of travel of 
the waves is about ¢ = 1-5 x 105 km. per second, 
so that, for a given value of s km., the value of as 
for a cable will be twice that for the overhead line. 
V. 

Table IV shows the values of the ratios ot a} vy 

1 
for an overhead line and for a cable of various lengths 
on the assumption that X = Z,. 


TABLE IV. 





Length in Kilometres. 











Cable... 83 117 250 333 417 
Overhead 
Line 167 334 500 667 834 
as deg. 10 20 30 40 50 
a5 1-22 1-57 2-36 6-2 = 
Ms 1-24 1-67 2-73 8-1 st 
Ve 1-02 1-07 1-16 1-30 a 
Vi 




















It will be observed that when « s = 45 deg., expres- 
sion (95) shows that the ratio af is ©. 





It is of interest to note what is implied by the 
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cosz + j sin x = ce”, it follows that : 
Ve = V, 3% — v, eel +s) 
ls =], ea — I, e)(wt+as) ? 
From the results which have already obtained in 
Case 1, it will be seen that, for this particular value 
of the consumer’s load current Ing:, the reflected 
wave of current and the reflected wave of pressure 
disappear (see also Fig. 58). Further, since the 
pressure and current vectors at the consumer’s 
terminals are in phase, the pressure and current 
vectors at every point in the line will be in phase, 
so that, 


(96) 


ei Be 


L 1, 
This particular load at the consumer’s terminals, 


viz., V, x I, = vi ; is termed the “‘ natural load ” 


of the transmission line and is used as the datum 
of reference for the operation of the line. The 
relationships which define the natural load are of 
great practical importance and may be summarised 
as follows: (a) No reflected wave of pressure or of 
current is developed at the junction of the line with 
the consumer’s terminals. (b) The forward travelling 
waves of pressure and current respectively have a 
constant amplitude throughout the line, it being 
assumed that there are no losses in the line, as already 
stated. The consequence of this is that the r.m.s. 
value of the and of the current, respectively, 
have the same values at all points in the line. 
These results are shown in Figs. 58 (a), (b) and (c), 
viz., Fig. 58 (a) is the pressure wave, Fig. 58 (6) is 
the current wave, and Fig. 58 (c) shows the r.m.s. 
values of both pressure and current throughout the 
line. The pressure and current vectors are in phase 
at every point in the line. 

The conditions of natural loading for a “‘ no-loss ”’ 





* For the definition of the term “ natural,’ see Part I 
of the series: ENGINEERING, vol. 158, page 102 (1944). 
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line can be considered graphically as follows. 
Referring to Fig. 60, at a point P distant 5 z from 
the transmitting end and, due to the inductance 
L. da of this element of length of the line, the 
decrease of the pressure vector will be 

= éV, > —jl, wLiz 
as shown in Fig. 59 (a). The decrease of the current 
in the element of the line and due to the capacitance 
between the lines will be 


—s]I,=—-jV,wCiz 
as shown in Fig. 59 (b). Now if the conditions are 
such that the angle  &# in Fig. 59 (a) is equal to 
the angle « da in Fig. 59 (6), then 
sv, _ 8h, 
a 
that is, 
jl_wLie 
Vv, 





.V, wCdz 
=Jj I ? 
1 


=a/bmt : : 


This result will hold for every element 82 of the 
line, so that at any point such as H in Fig. 60 (c) 
which is distant z km. from the transmitting end, 
the vectors V, and I, will be respectively displaced 
by the same angle « x from the vectors V, and I, 
at the transmitting end of the line,as shown in 
Fig. 60. Now the arc BH in Fig. 60 (a) will be 
equal to Lz w I, and the arc BH in Fig. 60 (6) 
will be equal to Cz w V,, and 


Leowl, _ _ Caw, 


ee ae 


so that, 


(97) 





Case 3. Power Transmitted Greater than Natural 
Load of Line.—In previous paragraphs, it has been 
shown how the performance of a transmission line 
is characterised by the magnitude of the load at 
the consumer’s terminals and the following special 
cases have been considered in some detail, viz., 
(i) when there is no load on the consumer’s ter- 
minals, and (ii) when the consumer is taking a load 
equal to the natural power of the transmission line. 
The case will now be considered in which the con- 
sumer’s load is greater than the natural load of the 
line. Suppose; for example, that the consumer’s 
load is a purely ohmic resistance load and is 1-5 


times the natural load, so that I, = 1-5 2 If 


this value for I, be substituted in equation (90), 
page 3, ante, then, 
V; = V, cos as + 71-5V, sin as, 
or, writing, 
V, = V,¢%4 cos as = 3 (ei + ¢ — J), and 
—jary, 


(99) 


jsnas=}3(i"% ~e 
Then, 

Vp = 1-25 Vee) 
— 0°25 V, e/ (! — 2 

I, = 0-83 I, ef (+ 9) 
+ 0°17 I, ef (t— 94) 
The right-hand side of each of these equations com- 
prises two parts which define, in each case, the forward 


travelling wave and the reflected wave respectively. 
Suppose, for example, the pressure equation be 


(100) 


considered, and take the following numerical values | — 


for an overhead three-phase transmission line ; 
V. = 66,000 r.m.s. volts per phase, Z, = 367 ohms 


per phase, I, = 1-5—* = 270 r.m.s. amperes, the 
current corresponding to the natural load being 





ALTERNATING-CURRENT TRANSMISSION. 
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In Fig. 61 (a) is shown the forward travelling 
wave of pressure for the respective moments, 


= 180 r.m.s. amperes. 


Tv Tv 
io “Fs 
and in Fig. 61(6) the reflected wave of is 
shown for the same series of values for the time t. In 
Fig. 61 (c) is shown the resultant wave obtained by 
superposition of the two waves of Figs. 61 (a) and (5). 
The r.m.s. values of the pressure at any point in the 
line can then be found as follows: Expressing the 
pressure equation of equation (100) in terms of the 
r.m.s. values, this equation becomes 

V, = 66,000 cos a ¢ + j 99,000 sin « 2, 

also, 


¢=0, 


c 3 x 105 
as i mae 


If then, « s = 10 deg., so that 


1 
i a A = 167 km., 


cos & ¢ = 0-985, sin a # = 0-147 and 
V, = 65,000? + 17,200* = 67,000 r.m.s. volts. 


In this way, the r.m.s. values of the pressure as 
shown in Fig. 61 (d) have been obtained. 

(15) Matching Transmission Line with Consumer’s 
Load.—tIt has already been shown that when the 
consumer’s load is equal to the natural power of 
the line, a unique condition is established which is 
characterised by the following facts: (i) The pres- 
sure and current vectors are in phase at each point 
in the line and the r.m.s. value of each is constant 
throughout the line. (ii) The pressure vector at 
the consumer’s end lags behind the pressure vector 
at the supply end by the angle «1 where / km. is 
the length of the line. Similarly, for the current 
vectors. (iii) No reactive power is transmitted by 
the line, the transmission comprising solely active 
power. (iv) The current and pressure waves are 
exclusively forward travelling waves, as no reflec- 
tion takes place at the consumer’s terminals. 

The natural power of a three-phase line is Wha: 


2 
Ns and is defined by the equations (90), page 3, 


= 6,000 km. 


ante, where Z, = a and is the “surge imped- 


ance ”’ per phase of the line (see also Part I, vol. 158, 
page 102, 1944). Since from item (i) in the fore- 





eo eek 
t throughout the line, it follows (see Fig 
58) ou ae 
vi 
Wat = 3— 
Te 
when V, is the phase pressure, and 


= 3V, lens 


Z, 
when Z, is the surge impedance per phase and 
Tuat is the current corresponding to the natural 
power of the line. It is also seen from Fig. 60 and 
equations (98) that when the line is transmitting its 
natural power, the inductive reactive power per 
phase is 


ee. = Inge = I, 


V,I=(LlaDI=LioP, 
where / km. is the length of the line and the capaci- 
tative reactive power per phase is 
VIg=V(wClV) = wClV?. 
But the results already obtained (see paragraph 14) 
equations (98) ) show that for natural power trans- 
er 


that is 


Ll wl? = wClV?; 
3VI, 
Total capacitative 
reactive power 


ey col 


where I, is the total capacitance current per phase 
for the complete length of line and I = I,,; is the 
line current. Expressed in words, the relationship 
(101) states that for natural power transmission, 
the total capac 


3V,I 
Total inductive reactive 
power 


itance reactive power of the line is 
equal to the total inductive reactive power of the 
line. 

' (To be continued.) 





LOCOMOTIVES FOR EUROPEAN REHABILITATION.—ACc- 
cording to Railway Age, the United Nations Rehabilita- 
tion and Relief Administration (U.N.R.R.A.) has ordered 
180 locomotives from the United States and 100 from 
Great Britain. They are destined for the railways of 
Greece, Yugoslavia, Poland, Czechoslovakia and Albania, 
but not for countries of Western Europe that have 
foreign exchange available for their own purchases. 
American makers will supply 115 locomotives by the end 
of this year. Of these, the Baldwin Locomotive Works 
will supply 50, the American Locomotive Company 40, 
and the Lima Locomotive Works 25. In the first quarter 
of 1946,a further 40 Baldwin locomotives and 25 Lima 
locomotives will be delivered. 
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Handbook of Industrial Radiology. Edited by Dr. J, A. 
CROWTHER, M.A., ¥.Ingst,P. Edward Arnold and Com- 
pany,41 and 43, Maddox-street, London. W.1. [Price 
21s. net.) 

Tue success of applied radiology during the past 

five years, more especially in engineering and 

metallurgy, together with a probable increasing 
availability of X-ray. equipment for the use of firms 
wishing to introduce this method of scientific in- 
vestigation and non-destructive testing, makes the 
present moment opportune for the appearance of 

a book which aims at setting the feet of the new- 

comer on the right path, while, incidentally, passing 

on some valuable hints to radiographers with 
practical experience. This handbook originated in 

a series of lectures to the Industrial Radiology 

Group of the Institute of Physies, and has the 

weighty advantage, therefore, that each of its nine 

chapters has been written by an expert in his par- 
ticular branch, and one who, in every case, has been 
engaged on original research of the type described ; 

thus, in a technology where the art is i 

as being only slightly less important than the 

science, the reader benefits immediately from the 

surmounted difficulties of others and is guided by 
helpful suggestions towards the solution of his own 
future problems. 

Underlying successful results at any stage of 
proficiency, or in any field of industrial radiography, 
must be a sound, even if elementary, knowledge of 
the scientific basis and the physical properties of 
short-wave radiation. This essential need is met 
by an article on the physical principles of industrial 
radiology, by Mr. W. J. Wiltshire of the Armament 
Research Department, Ministry of Supply, in which 
the theory of X-radiation is briefly surveyed with 
special reference to such effects as absorption, scatter 
and filtration, which bear prominently on technical 
practice. The detailed items and design require- 
ments of industrial X-ray equipment are critically 
discussed in the following chapter by Mr. E. J. 
Tunnicliffe, of Messrs. Siemens-Schuckert (Great 
Britain), Limited, who presents the essential 
characteristics of representative low-tension and 
high-tension control cireuits. He does not enlarge 
on the finer points of design, wisely preferring to 
direct attention to the scope of primary and 
ancillary equipment, now available for industry, 
and to comment instructively on protective devices 
for apparatus. Next, in logical sequence, comes a 
fairly complete and documented essay by Mr. R. H. 
Herz, of the Kodak research laboratories, on the 
quantitative measurement of X-ray quality and 
intensity for industrial applications. He deals in 
turn with the potential and current supplied to the 
tube ; the Réntgen, and ‘measurements of dosage 
by ionisation and thimble chambers, by integrating 
dosemeters, and by photographic and photo-electric 
methods ; and with filter is of X-ray quality, 
estimation and measurement of exposure time, and 
the determination of protection in terms of lead 
equivalents. The commendably practical tone of 
this chapter is continued in an account by Mr. H. 8. 
Tasker, of the Ilford research laboratories, of the 
response of photographic materials to X-rays. 
Here, a consideration of speed and contrast leads 
to a means of pre-determining the optimum ex- 
posure for important applications such as flaw 
detection, while the characteristics of photographic 
emulsions and the technique of using salt screens 
or metal screens for X-ray intensification are re- 
viewed, broadly, but mainly from a theoretical 
standpoint. 

The foregoing chapters, primarily concerned with 
X-ray equipment and its performance character- 
istics, effectively introduce a section in which the 
practical applications of radiology are described 
with so intimate a knowledge of industrial problems 
and difficulties as to be of obvious interest to all 
engaged in this class of work. The differences in 
technique required for radiography of heavy, or of 
light, metals are great enough to justify separate 
treatment ; and Mr. R. Jackson, of Messrs. Had- 
fields Limited, exemplifies them in a chapter 
devoted to the radiography of heavy metals. He 
is concerned largely with steel, considering speci- 
mens of uniform and of varying thickness, and has 





some useful suggestions to make regarding the 
detection of cavities and the reporting of defects 
by means of diagrams. Mr. W. L. Harper, of the 
Ministry of Aircraft Production, is both know- 
ledgeable and instructive on the radiography of 
aluminium alloys and other light metals, from the 
standpoints both of photographie technique and 
the penetrability characteristics of such metals. 

For ferrous metal castings of intricate shape and 
very variable wall thickness, or for heavy com- 
ponents in fixed locations, radiography by means of 
the gamma radiation from radium salt offers 
important advantages over X-ray examination, 
especially as regards accessibility, which are brought 
out in the course of a valuable chapter by Mr. C. 
Croxson, of the Ministry of Supply. In different 
countries, industrial gamma y has 
developed along slightly different lines, but the 
photographic technique used in the research depart- 
ment at Woolwich, of which Mr. Croxson has first- 
hand knowledge, is at once adequate and repre- 
sentative of the subject over a wide range of engin- 
eering and metallurgical applications, among which 
alloy steels, lead products, welded and riveted 
joints, and assembled mechanisms are noteworthy. 
The great variety of products for which X-rays, and, 
to a less extent, gamma radiation, provide a means 
of non-destructive examination is further exem- 
plified by Mr. L. Mullins, of the Kodak research 
laboratories, whose account of uncommon applica- 
tions of industrial radiography ranges from the 
examination of metal-covered thermionic valves to 
the fluoroscopy of packaged foodstuffs ; from radio- 
graphy with Grenz rays to ciné-radiography and 
the examination of paintings; and concludes 
with a lengthy bibliography of miscellaneous sub- 
jects which experimental engineers will find thought- 
provoking. 

Protection against the well-recognised “physio- 
logical damage to which X-ray workers may be 
exposed receives some attention, as regards special 
aspects, in most of the articles comprising the hand- 
book. A more general treatment of the subject, 
with reference to the measurement of protection 
values, the lead equivalents of building materials, 
and the current rec dations i on 
therapeutic grounds, is given in the final chapter 
by Mr. W. Binks, of the National Physical Labora- 
tory. It makes a fitting conclusion to an out- 
standing contribution to the literature of industrial 
radiography. The predominant impression gained 
is of the authoritative standing and first-hand 
knowledge of the various authors, prompting the 
hope that the near future may bring forth equally 
valuable lectures on a few aspects of the subject, 
such as the in’ ion of radiograms, the detec- 
tion of defects and the detailed technique of fluoro- 
scopic examination, which, in the present work, are 
only touched upon incidentally. Any imperfec- 
tions which might be expected to result from 
multiple authorship have been avoided by the able 
editorship of Dr. Crowther, whose arrangement of 
the material and cross-reference among the various 
sections of the text make the presented information 
as readily available as possible.. The net result is a 
book which no technician now engaged on industrial 
radiology can afford to ignore and which will favour- 
ably impress non-specialist and inexperienced 
readers with the possibilities of radiography over 
an immense field of industrial applications. 








THE LaTE Mr. A. VY. DE ForEsT.—News of the sudden 
death of Mr. Alfred Victor de Forest, on April 4, has 
reached us from the United States. Mr. de Forest, who 
was born in 1888, was chairman of Magnaflux Corporation 
and Professor of Mechanical Engineering at Massachu- 
setts Institute of Technology, where he graduated ‘in 
1911. On leaving college he became instructor at 
Princeton University and afterwards joined the staff of 
the Remington Arms Company. From 1918 to 1930 
he was research engineer to the American Chain Company. 
Mr. de Forest was mainly interested in questions relating 
to the fatigue testing of metals and the development of 
methods of inspection for materials. He was awarded 
the Longstreth Medal by the Franklin Institute for his 
work on magnetic testing methods and the Charles B. 
Dudley Medal by the American Society for Testing 
Materials for his contributions to research on inspection 
methods. He was a Henry Marion Howe Lecturer of 
the American Institute of Mining and Metallurgical 
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THE SAFE INSTALLATION 
AND USE OF ABRASIVE 
WHEELS. 

(Concluded from page 45.) 


Tue choice of the correct wheel for a particular 
type of work may exert an important influence 
upon its safe, as well as its economical, use. For 
example, a ‘wheel which glazes rapidly may be 
overheated by excessive pressure of the work, with 

t risk of fracture. The most important 
factors in the selection of the appropriate wheel are 
the material to be ground, the amount of material 
to be removed, the degree of accuracy and finish 
required, the area of contact of the wheel and the 
work, the type of grinding machine, and finally the 
skill and method of payment of the operative. The 
possibility that a wheel may be _ inadvertently 
flawed is one to which makers are fully alive, and 
which calls for further precaution by the user since 
a crack may be caused during or subse- 
quent handling and storage. Careful visual scrutiny 
followed by gentle tapping of the suspended wheel 
with a light wooden mallet usually suffices to reveal 
any flaw. A sound, dry and clean wheel emits a 
clear and characteristic ring when so struck, though 
the tone is less clear and metallic in quality with 
organic bonded wheels than with vitrified and silicate 
bonded wheels. Care in the storage of wheels is 
essential to prevent accidental damage which may 
escape notice and cause a dangerous. fracture at 
high speed. The report recommends that ordinary 
wheels should be stacked on edge, in racks, except in 
the case of very small sizes, which are safest in 
drawers or trays. Thin elastic wheels are preferably 
piled flat, while wheels of special’ shape require 
appropriate storage to ensure adequate support and 
freedom from accidental impact. 

The manner in which an abrasive wheel is mounted 
in the machine obviously plays an important part, 
both in producing good work and in ensuring safety, 
and the dimensions of central holes and spindle 
diameters are specified by the British Standards . 
Institution. A massive and carefully designed 
machine foundation is also essential if the best 
results are to be obtained, free from the detrimen- 
tal effects of vibrations. The Report remarks that 
some authorities do not favour the practice of fitting 
wheels with lead bushes; and without going so far 
as to condemn a very common practice for wheels 
with small holes, it recommends that a lead bush 
should be reamered if necessary to be an easy fit 
upon the spindle. 

As regards the flanges by which an abrasive wheel 
is mounted and keyed on to its spindle, the report 
agrees with the British Standard Specification for 
Grinding ‘Wheels in preferring mild’ steel to cast 
iron, on the grounds that the latter has low tensile 
strength and is more liable than steel to develop 
cracks in service. Flanges for straight wheels 
should have a diameter at least half that of the 
wheel, and be recessed over most of the faces 
adjacent to the wheel so as to bear only on annular 
surfaces, between which and the wheel should be 
interposed washers of compressible material such 
as thick blotting paper, millboard, leather or rubber. 
These general principles of gripping the wheel 
adequately with means of distributing the gripping 
jo ay evenly also apply, with appropriate modi- 

cation of design, to the flange mountings for wheels 
with large central holes, which are commonly’ pro- 
vided with a bevel or dovetail around the circum- 
ference of the central hole. A wedge-shaped section 
of the wheel is thus held by the flanges and the possi- 
bility that pieces of a burst wheel will fly is reduced 
since, as has been noted earlier, a burst wheel tends 
to crack radially. An essential condition is that the 
bevelled faces of the wheel and the flanges should 
correspond exactly, and should provide ample 
bearing area. In any case, however, detrimental 
initial stresses may be imposed on the wheel if it 
is gripped too tightly between the flanges. The 
report deals, in considerable detail, with designs 
of flange mountings for various types of wheels ; 
the preferred principle being that of an adjustable 
grip upon the wheel; by means of a chuck, for ex- 
ample, rather than a recessed form or plate into which 
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the abrasive material is moulded. The security 
of the wheel thas depends in part} upon the! care of 
the operative, and the re Cheaety pm pe on 
imperative rain all gating dope, wheels 
mounted ready for use should be run up to full- 
speed for a few minutes with no person in dangerous 
proximity. In this last connection, the risk of 
injury from the flying fragments of a burst: wheel 
may be somewhat reduced by arranging grinding 
machines in such positions that the planes of 
abrasive wheels are not in line with the normal 
working positions of workpeople, or with doorways, 
alleyways or tracks, or with tool-store counters or 
other places where people are liable to congregate. 

On the subject of care in the use of abrasive wheels, 
the report emphasises the need for close super- 
vision of all grinding plant, to prevent mistakes by 
inexperienced operatives. Among the more likely, 
such causes of accident are the failure to replace 
guards, the positioning of the work rest so far from 
the perimeter of the wheel that work can get 
jammed between the rest and the wheel, and in- 
discreet. si with excessive force applied 
to the side of the wheel. Prolonged immersion: of 
the lower part of a wheel in water may lead to 
bursting when the wheel is eventually run, owing to 
the bias due to the weight of the water absorbed. 
There is risk in using shellac bonded wheels in con- 
tact with caustic solutions, as these may cause disin- 
tegration. Oil is also harmful to this type of wheel, 
as it has a softening effect on the bonding material. 
To prevent jamming of the work, the rest must be 
periodically adjusted to follow the wear of the wheel. 
The rest may also, with advantage in some cireum- 
stances, be fitted with curved metal sectors or wings 
extending partly round each side of the wheel so 
as to preclude side grinding. 

The provision of stepped pulleys on grinding 
machines, to permit increased rotational speed to 
compensate for wear of the wheel, should be accom- 
panied by a belt locking device to ensure that a 
newly-fitted full-size wheel shall not be driven at 
too high a speed. The somewhat similar error of 
fitting a wheel of too large diameter to a shaft 
of definite speed, can be avoided by the provision of 
limit stops, locked in position under the control of 
a competent supervisor. In some designs, limit stops 
are interlocked with the pulley-belt locking device. 
Bursting of a wheel is sometimes due to the danger- 
ous practice of mounting wheels with two different 
types of bond material on the shaft of a double- 
ended grinder. Thus, the speed may be suitable for 
a Bakelite bonded wheel at one end, but excessive 
for a ceramic, magnesite or oxychloride bonded 
wheel at the other. Dangerous o ing of 
tohclay aay alar ibereerand dash winnie dpeae 
driving a V-pulley, or by an vi ect in 
driving motor. Tre:sananghe, i4he awh, inion 
fuses on a compound-wound electric motor the 
motor becomes effectively series-wound and its no- 
load speed is greatly increased. Again, the shunt- 
field regulating resistor of a grinding motor may fail 
and lead to excessive speed. In pneumatic motors, 
over-speeding is generally due to a defect im the 
governor or governor valve. It therefore becomes 
advisable for compressed-air motors of grinders to 
be ly maintained and checked for 
and for the supply pipelines to be fitted with inter- 
ceptors to minimise the likelihood of grit, scale or 
moisture causing undue wear of the governor valves. 
As a general commentary on these and_ similar 
accidental causes of fracture of abrasive wheels, 
the report suggests that careful examination by an 
experienced mechanic of all the wheels in a workshop, 
both before work is started and during meal in- 
tervals, is a worthwhile practice. 

In addition to all feasible steps to prevent the 
bursting of abrasive wheels, it is essential to anti- 
cipate the accident which cannot be foreseen by 
enclosing the wheel, as far as practicable, within a 
reliable and effective cover or hood. The funda- 
mental requirements of a guard are that it should 
intercept and withstand impact from fragments of 
a burst wheel. Thus the peripheral cover or hood 
should be strong, tough and, while always adequately 
anchored to the framework of the grinding machine, 
capable of adjustment so as to provide satisfactory 
protection as the diameter of the wheel diminishes 
in service use. Side wings to constrain. laterally 


moving fragments are desirable and should be pro- 
vided wherever practicable for wheels exceeding 
8\in. in diameter, but as/a rule they need not be as 
substantial as the peripheral portion of the guard. 

As regards materials for guards, the same con- 
siderations apply to cast iron as have already been 
outlined in the discussion of flange mountings, and 
the report discourages its use on the score of its 
unreliability in resisting impact, and its liability 
to contain blow holes or other invisible casting 
defects. Malleable iron, while admittedly stronger 
and generally much superior to ordinary cast iron, 
is also regarded as unsuitable by consensus of expert 
opinion. Cast steel is considered sati if 
the guard is well designed and adequately thick. 
Steel of structural quality is, however, the preferred 
material, and the report tabulates recommended 
dimensions and plate-thicknesses for steel plate 
guards covering a wide range of wheel sizes, in- 
creased thickness of the peripheral members being 
suggested for Bakelite and other resinous bonded 
wheels running at abnormally high speeds of 8,000 
ft. per minute to 9,000 ft. per minute. Reference is. 
made to several interesting guard designs, embodying 
the principle of a resilient or buffer member to 
absorb the impact of flying fragments, and exem- 
plified by peripheral components made of corrugated 
steel or of steel links. Other designs are illustrated 
to show how adjustment of the guard to the size 
of the wheel can be achieved by sliding fronts, 
screw-controlled nose-pieces, or articulated parts 
linked after the fashion of a lobster shell. 
In this connection it should be remarked that 
security demands not only that the ex- 
posure of the wheel should be limited, but also that 
the ends of the peripheral member of the guard 
should be kept near the wheel surface. The neces- 
sary exposure varies widely with the classs of work 
but, as a guiding principle, should always be as 
small as practicable. Special forms of guard are 
recommended for cylindrical or cup wheels, and 
for internal grinding wheels. With the latter type 
protection by the work itself is usually adequate 
during actual grinding, but when the wheel is 
withdrawn from the work a guard mounted on an 
arm so as to swing over the wheel, or some other 
form of safety device, can often be improvised and 
is'‘worthy of consideration. 

It is recognised that guards are impracticable 
for certain classes of work. In such cases protec- 
tection flanges should be employed in conjunction 
with tapered wheels, such that in the event of 
radial fracture the fragments of the wheel are 
held by virtue of the thicker central portion. The 
report quotes the British Standard Specifica- 
tion dimensions for double sided taper-wheel pro- 
tection flanges, and recommends that for both 
components the taper should be 3 in. per foot. It 
is emphasised that the wheel and its protection 

must have identical taper and be carefully 
fitted, and that at best the degree of safety afforded 
is so much less than that given by positive guards— 
indeed there is no protection against a piece of wheel 
being broken by impact outside the flanges—as to 
justify their adoption only where the nature of the 
work absolutely precludes peripheral guards. 

All the mechanical safeguards so far discussed 
are intended for protection in the event of the 
bursting of an abrasive wheel. Among other 
sources of accident, the report suggests that the 
trapping of the operative’s finger between the wheel 
and the rest is the commonest, and can be largely 
precluded by frequent dressing of the wheel to keep 
it true, and by keeping the rest adjusted as close 
as possible to.the wheel. Other accidental injury to 
hands, hair or clothing of workpeople calls for the 
same sorts of fencing as is generally employed for 
machine tools, no special requirements being 
peculiar to grinding machines. Eye injuries caused 
by incandescent particles arise mainly in dry grinding 
operations and are perhaps not frequent enough to 
justify the inconvenience of goggles, but the report 
strongly advocates them as affording complete 
protection. As an inferior alternative, a screen of 
toughened or reinforced glass, or non-flammable 
transparent plastic, or even a leather flap secured 
to the front of the guard, is suggested. 

Normally, incandescent sparks do not introduce 





any serious fire risk, but the special nature of 





magnesium introduces a serious problem in this 
direction. Several severe accidents, states the 
report, have been caused by magnesium dust, 
which has settled on an operator’s clothing, being 
ignited by sparks from grinding. ‘The sparking of 
magnesium alloys is much more pronounced if the 
alloy has been “ chromated,” and hence grinding 
should be completed, as far as possible, before the 
parts have been subjected to that process. Iyni- 
tions and explosions of magnesium alloy dust have 
also occurred in dust-extraction systems which have 
not been specially designed to minimise the risks 
attendant upon the grinding of such alloys. The 
report cites the following precautions to be adopted 
in the grinding of magnesium alloys :— 

1. Smoking, open lights, fires and tool grinding 
should be prohibited in the vicinity. 

2. No abrasive wheel used for magnesium alloys 
should be used for any other metal. 

3. Each grinding operative should wear protective 
clothing, including cap and gauntlets, of smooth, 
fire-proofed material, which must be beaten and 
brushed free of ¢ ast at frequent intervals. 

4. For dry grinding, mechanical exhaust ventila- 
tion should be provided, preferably with an indi- 
vidual system for each hood. Ducts should be 
short, the draught strong enough to prevent dan- 
gerous concentrations of dust, and the dust drenched 
at the discharge opening. 

On the general subject of injury due to the 
inhalation of dust from grinding operations, the 
report observes that although the amount of dust 
created by wet grinding is usually negligibly small, 
this does not apply to wet grinding by sandstones, 
which produce a considerable amount,.of dust 
highly injurious to the lungs. Presumably, there- 
fore, wet grinding by sandstone wheels demands 
the same sort of anti-dust precautions as are con- 
sidered necessary for dry grinding with other 
abrasives. In such cases it is considered that dust 
can be almost completely extracted by localised 
exhaust draught, incorporating a hood embracing 
as much as practicable of the upper surface of the 
wheel, combined with a trough below to confine the 
draught and facilitate the interception of dust as 
nearly as possible to its point of generation. While 
the design of the hood is largely dictated by the 
shape of the work and the direction of rotation of 
the wheel, it should cover the peripheral surface of 
the wheel and extend, as far as can be achieved, 
around each side. 

It is often convenient for the dust-collecting hood 
to serve also as a guard, in which case it must 
possess the necessary strength, anchorage and other 
qualities already mentioned. A baffle on the hood, 
adjusted to approach as closely as possible to the 
wheel, improves the performance by preventing fine 
dust from being carried round by the air moving 
adjacent to the surface of the wheel. If much heavy 
dust is produced, as in the dressing of castings, it 
should be separated from the fine dust in order to 
avoid rapid scoring and wear of the ducts and 
exhaust fan, to reduce the load on the fan, to 
facilitate the disposal of the exhausted dust, and 
to prevent accumulation and consequent blocking 
of the ducts. The ducts themselves should be of 
durable material and robust construction, designed 
(in conjunction with the fan) to produce an air 
speed of at least 1,000 ft. per minute at the entry 
to each branch duct, and fitted with simple mano- 
meters whereby the effective performance of each 
main branch of the can be confirmed at a 

. Collection of the exhaust dust before it 
reaches the fan is preferable in order to minimise 
abrasion of the fan blades and prevent re-entry of 
the dust through open windows and ventilators. 
For this purpose a cyclone separator, if necessary 
made of or lined with concrete to reduce excessively 
rapid wear, is effective and can usefully be fitted 
with a collecting bag or tank of water to receive 
the dust. The simpler arrangement in which dust- 
laden. air is blown into a tank containing water 
and fitted with a suitable air outlet is not always 
successful. A great improvement results from a 
tank, partly filled with water, and having above the 
water a grid on which is spread broken coke. The 
fan discharge, laden with dust, impinges upon the 
water surface, where the heavier dust is arrested, 
while the light dust is filtered out by the coke as 
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the air passes upwards through it to escape from the 

top of the tank. Many other types of filter are on 
the market. With all of them, a practical point of 
importance is that the general ventilation of o 
workshop fitted with a dust-exhausting system 
should be adequate to compensate for the air 
abstracted without causing cold draughts. Other- 


the problem might be found in an application of the 
principle of the vacuum cleaner, with flexible pipes 
leading from hoods round the wheels to a portable 
exhaust unit. 


current in Germany until 

series of safety ical i cote 
Mutual Accident 

Mate teotetl tag ga a ede ee 
by the text of the . As regards Great Britain, 
the statutory applying to abrasive 
wheels are quoted from the Factory and Workshop 


Act of 1901 and the Factories Act of 1937. These 
also are quite brief and include nothing not already 
dealt with in the report except the procedure laid 
down for the notification and investigation of acci- 
dents and dangerous occurrences in factories. The 
1943 revision of the American Standard Safety 
Code for the Use, Care and Protection of Abrasive 
Wheels is, however, a document of considerable 
length and detail, and is reproduced in extenso, 
including diagrams and tabular matter. This}: 
publication, issued by the American Standards 
Association, has been freely drawn upon by the 
compilers of the International Labour Office Report. 

The report does not specificaliy disagree —_ 
any of the American Standard recc 
and in io fet ae any alquiivant iitencta aaensee 
worthy, they tend to concern matters that occur 
in the American regulations but are apparently 
not yet practised widely enough to come within the 
scope of the I.L.0. Report. For example, 
American Code refers to peripheral speeds of abra- 
sive cutting wheels as high as 16,000 ft. per minute, 
though admittedly these are maxima based on the 
strength of the wheels and not on their cutting 
efficiency. Some instructive appendices to the 
American Code include treatises on the safety and | me 
storage of grinding wheels, and direct attention to 
the proper recognition of critical speed as being a 
most important factor conducive to safe 
This critical speed is not governed by the mechani- 
cal st h properties of the wheel itself, but is the 
“Ww ” speed of the wheel-spindle assembly, at 
ey excessive vibration occurs due to deflection 

“whip ” initiated by inevitable out of balance 
or ical ee vibration. As a rule, these 
critical speeds will be higher than those regarded as 
safe from the standpoint of mechanical strength, so 
that the latter is rightly regarded by the compilers 
of the report as the more practical criterion. 

The American Code confirms the text of the 
report in emphasising the great range of mechanical 
strength of wheels having the same bond but 
differing structure, and in making specific recom- 
mendations for the storage of wheels in specially 
designed racks or partitioned shelves to minimise 
the risk of inconspicuous damage. Similarly, it is 
emphatic that adjustments of speed, in 
machines and other apparatus incorporating abra- 
sive wheels, should be under the sole control of 
authorised and responsible persons. 

In many respects the recommendations, both of 
the main part of the report and of the appended 





American Standard Safety Code, go a good deal | physico- 


farther than the legal enactments of any country. 
Quite evidently, however, there are excellent grounds 
for all the suggestions advanced, and the explana- 
tions given are as convincing as they are instructive 
to those who have the successful development and 
future prosperity of abrasive wheel technology most 
nearly at heart. The value of the work is greatly 
enhanced by the tables and dimensioned drawings, 
and for this reason alone a serious study of the 
original report can be recommended both to de- 
signers and users of abrasive wheels. 


THE ORGANISATION OF METAL- 
LURGICAL RESEARCH.* 


By Dr. Ricuarp Se.icman, F.Inst,Met,,F.C.G.L. 
(Continued from page 46.) 
REFERRING, finally, to the metallurgical laboratories 
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of activity, but each, in some measure, active 
the fields of other organs. From each there i 
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research the results of which cannot be given to thé 
world, if at all, until man ar have elapsed. 
Let me now consider w dared aang 3 etter 


een edit wget nd wate ne ee 
the four remaining categories, which, no doubt, co- 
ordinates the work done for it with its own research | 
. In some of such cases publication of the 

its is withheld, or they are given only limited 
lation; in others the results are given to the world. 
ion of the M Division of | the 


The posi 
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Ae tell amet se Og 
inhments oF aided by Government grant, and to make 
arrangements for in’ of information and for 


co-operation with industry. a phen it ae 
for the sw of any metallurgical researches 
carried out thes Diopaitemaah on: tin Seon 


of the Advisory Council other than those under the | by 


direct control of the Executive Committee of the 


the Department, on the expenditure involved 
the progress of current work.” The Metallurgy Depart- 
ment, as it then was, was, therefore, subject to dual 
control, some of its work being under the direct super- 
vision of the Executive Committee of the Laboratory 
and some under that of the Board, and it happened, on 
occasion, that researches were transferred from one 
control to the other. 

In 1938, the position changed when the Executive 
Committee of the Laboratory appointed a 
Research Committee of its own and invited to serve 
upon it many of the members of the Metallurgy 
Research Board. A certain amount of confusion 
resulted, and a small panel of Sir Harold 
es Sir William Larke, and myself was asked 

the matter out. It reported, among 
pe ote ar ee ** should initiate 
and advise on work of Metallurgy Department 
in so far as-it dealt with methods of physico-metal- 
lurgical research and the accurate determination of the 
metallurgical — of metals and alloys. 
On the other hand, the Research Board 
should consider and initiate into sctaibeagionl 
problems of a specific character arising from the pro- 
duction and application of metals, reper Sev necessarily 
carrying such research to its ultimate conclusion; but 
after having established the technique and value of 


as these devote |- 


such work, endeavour to transfer it to the industry 


I quote this decision at length because it not only 
shows the dual nature of the objectives of the Division, 
but also bears on a view which was held at the time, 
both by the D.S.I.R. and many metallurgists, that 
Seon anee:tealenen, do-able thane selene for the 
as it was then called, to become 


As to the metallurgical laboratories of the Fighting 


on cna hay dro im = owen Som 


ae —— age Their research work is 
closely to design, experiinental, inspection, 
and manufacturing activities of their department, and 
they naturally take part in the development and 


Fmeioal 3 iT aN of their contributions to metal- 
. A considerable degree of influence 
is ap te by the Departmental Director of Research, 


but the amount of control exercised by these officers 
varies between the departments. Several of the depart- 
ments have established advisory committees, the duties 
of which are to keep in general contact with work 
SE ee to criticise, and 

t independent metallurgists serve 
on these committees. Here I should point out that in 
addition to work in their own establishments, the 
Ministries promote researches in which they are . 
interested in all the other categories of metallurgical 
and some, but by no means all, of this 
work is reviewed from time to time by the advisory 
committees. Each department is independent of the 
others, but there are visions for some of the co- 
ordination of effort which was formerly the task of 
the Metallurgy Research Board. For one thing, 


all | representatives of other departments sit on some of 


the advisory committees, and.in addition the relation 
of the work for the various departments can be on 
sidered at very high levels. Whether and, if so, to 
what extent these facilities are effective is unknown 
to me. 

The metallurgical research associations are controlled 
their own councils, and, as in all the other cases 
considered, individual. members .of. these councils 
frequently sit on more than one of them. There is no 

formal co-ordination of effort, but two or more 
associations do from time to time collaborate in certain 
researches, and there is also a good deal of informal 
co-operation on matters of common interest. Repre- 
sentatives of the D.S.I.R. and of other Government 
departments sit on the Councils and some of their 
committees, and are in a position to keep in touch with 
the work going on. In addition, reports of the work 
undertaken by the associations go ly to the 
Department of Scientific and Industrial Research, 


ica] | which can, if it desire, exercise a very large measure of 


control. In practice, this is not found necessary. 


(To be continued.) 





SIGMUND CENTRIFUGAL PuMps.—A series of leafiete 
describing and illustrating the various types of centri- 
fugal pumps made by Messrs. Sigmund Pumps (Great 
Britain), Limited, Team Valley, Gateshead, 11, is now 
available. The leaflets which we have received deal with 
low-pressure single-stage pumps for general purposes ; 
high-pressure multi-stage turbine pumps for boiler feed- 
ing and similar applications, including waterworks : and 
non-clogging: pumps for handling sewage sludge, etc. 
In this latter type of pump the fluid passes through a 
large passage in the rotor. Another leaflet describes 
automatic electrically-operated pumping installations for 
isolated sites, a form of submersible pump for deep well 





* An address delivered on the occasion of the presenta- 
tion to Dr. Seligman of the Institute of Metals Platinum 
Medal for 1945, at the annual general meeting he.d in 
London, on Wednesday, March 14, 1945. Abridged. 

t See the Treasury Report of the Research Co-ordina- 








tion Sub-Committee, 1928. 





operation being usually employed. A leaflet describing 
the firm’s irrigation system is of interest as natural 
rainfall is imitated by the use of sprays fed by a centri- 
fugal pump, an area of as much as 2-4 acres being covered 
from one position of the apparatus which is then re- 








moved to another siteso that large fields may be covered. 
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4-6-2 TENDER LOCOMOTIVE; SOUTHERN RAILWAY. 


MR, 0. V. 8. BULLEID, M.I.MECH.E., CHIEF MECHANICAL ENGINEER. 
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TENDER LOCOMOTIVES FOR THE |ereen 


SOUTHERN RAILWAY. 


CONSIDERABLE experience has now been gained on 
the Southern Railway with the 4-6-2 type “‘ Merchant 
Navy ” class locomotives, which were built in 1941 and 
1942 for hauling exceptionally heavy trains over the 
steeply graded main lines of the former London and 
South Western Railway. As a result of the excellent 
results obtained from these engines, it has been decided 
to build 70 more engines generally similar in design 
and appearance but rather smaller and lighter to ey 
them to work over restricted routes, more 
west of Exeter, from which “‘ Merchant Navy,” “ Lod 
Nelson” and other heavy locomotives are excluded 
owing to load limitations on the track and bridges. 
The new engines are being built to the desi of 
Mr. O. V. 8. Bulleid, M.I.Mech.E., Chief Mechanical 
Engineer, and already three have been completed out 
of the first batch of 20. The engines form what is 
termed the “ West Country” class, and they will be 
given the names of west-country towns served by the 
Southern Railway. The photograph reproduced in 
Fig. 1, shows the third engine of the new series, No. 
210103, which was formally named at Plymouth on 
July 11. Locomotives 210101 and 210102 bear the 
names “ Salisbury ” and “ Exeter,” and were named 
in those towns on July 9’and 10 respectively: As in 
the case of the ‘‘ Merchant Navy” engines, the prefix 
21C to the serial number indicates the wheel arrange- 
ment, which consists of two carrying axles, signified 
by the 2, in front of the driving wheels ; a single carry- 
ing axle, signified by the 1, after the driving wheels ; 
and three driving axles, signified by C, this being the 
third letter of the alphabet. The order of the loco- 
motive in the series is indicated by the numerals 101, 
102, 103, and soon, following the letterC. The engines 
and tenders have the peace-time livery of malachite 








ae Ge 
Tender Total 42-12 





Weight of Engine & Tender in Working Order 12842 


with a lining, instead of the war-time 
austerity blac 
The ae diagram, Fig. 2, shows that the new 
engine has a total weight of 128 tons 12 cwt. and a 
maximum axle load of 18 tons 15 owt. Reference to the 
deseription of the “* Merchant Navy ” engines, published 
in Encryeerine, vol. 151, page 230 (1941), shows that 
the comparable weights for these earlier and larger 
ines were 142 tons 10 cwt. and 21 tons, respectively. 
The rigid wheelbase of the new engines is 14 ft. 9 in., or 
3 in. shorter than that of the larger engines. The adhe- 
sive weight is 56 tons 5 cwt., a reduction of 3 tons 5 cwt. 
The boiler pressure is 280 Ib. per square inch and the 
driving wheel diameter is 6 ft. 2 in. for both classes of 
engine. The cylinders, three in number, have a dia- 
meter of 16} in., or 1¥ in. smaller than before, while the 
piston stroke remains the same, namely 24 in. Steam is 
distributed by 10-in. piston valves which have a maxi- 
mum travel of 6} in. The tractive effort, at 85 per 
cent. boiler pressure, is 31,000 lb.; forthe larger 
em it is 6,500 lb. more, a difference entirely attribut- 
the greater cylinder diameter. The ratio of 
adhesive weight to tractive effort is 4-06 for the new 
engifies and 3-77 for the earlier design. Measuring 
17 ft. between the tube plates, and having a maximum 
barrel diameter of 6 ft. 3§ in., the boiler of the ““ West 
Country” engines is in these respects identical with 
that of the ‘‘ Merchant Navy ” engines. It has, how- 
ever, a considerably smaller grate, the area bei 
38-25.sq. ft. instead of 48-5 sq. ft. The combined 
heating surface is 2,667 sq. ft. instead of 3,273 sq. ft. 
It is made up of 2,122 sq. ft. of evaporative. heating 
surface and 545 sq. ft. in the superheater. There are 
112 small tubes, which have a diameter of 2} in., and 
82 flue tubes, 5} in. in diameter. The firebox, which 
has a volume of 242 cub. ft., is equipped with thermic 
syphons, and the grate bars can be shaken ‘by a lever in 
the cab to break up clinker and get rid of accumulated ash. 





The resemblance of the new engines to those of the 
“Merchant Navy ” Class is enhanced by several fea- 
tures not yet mentioned. These include the “ air- 
smooth ” casing, the “ B.F.B.”’ cast wheel centres, the 
Bulleid patent enclosed’ valve gear (with which is 
in ted automatic lubrication of the motion), 
clasp brakes, and turbo generators for electric lighting. 
Both engine and tender arg fitted with electric code 
lamps. Electric lighting is also fitted in the cab, more 
particularly for the gauges,éand lighting equipment is 
raph age to facilitate the examination of engine parts 

y the running-shed staff. Special efforts have been 
made to ensure the comfort of the engine crew, screens 
being fitted behind the seats of the driver and the fire- 
man to prevent draught and to give a better view when 
the engine is running tender first. The controls in the 
cab are arranged so that the driver can reach and 
manipulate all of them without leaving his normal 
position. 





TEMPERATURE REGULATION OF JIG, BORERS.—To0 con- 
serve the high degree of accuracy possessed by 
the Newall jig borer, controlled temperatures are desir- 
able and to secure these the machine may be enclosed 
in an individual house in the main shop. Messrs. Chat- 
wood Safe and Engineering Company, Limited, have 
designed houses of steel wall and roof units with glass 
panels for this purpose. Adequate access doors, ventila- 
tion, and thermostatic contro! are provided and tubular 
fluorescent lights are available. The houses are made in 
three sizes to accommodate different models of the jig 
borer, the largest house occupying a floor space of 
15 ft. by 12 ft. and having a height of 12 ft. The dis- 
tribution of the houses is being handled by Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, ‘N.W.9. 
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TRANSPORT OF ROLLING STOCK 
TO FRANCE. 


Wuew the first plans were made for the landing of 
the Allied invasion force in France, it was recognised 
that most of the railway rolling stock in the invasion 
zone would have been rendered useless, either by the 
enemy or by British and American bombing, and that 
the invaders would have to take with them a consider- 
able number of locomotives and wagons as well as 
bridging material, etc. The first fruits of these plans, 
as they related to the railways, were seen in the appear- 
ance on British lines of the so-called “ austerity ” loco- 
motives, some built in this country and many more in 
the United States. In addition to these and a large 
number of goods vehicles, orders were placed for 
ambulance trains, railway mobile workshops, etc., and 
special facilities were arranged for the erection here, by 
United States Army constructional units, of many 
thousands of railway vehicles, sent to England in 
sections. . 

There remained the problem of transporting this 
great accumulation of rolling stock across the Channel 
within the shortest possible time, so that full use might 
be made of the railways in the recaptured territory and 
the pressure on the roads correspondingly relieved. 





This involved the provision of special port facilities at 
this end, and of suitable vessels to use them ; with due 
regard to the fact that, although regular train-ferry 
services had been operated before the war and most of 
the ships were still available, it was unlikely that the 
specially constructed terminals on the French coast 
would still be usable. The responsibility for shipment 
rested with the Transportation Service, War Office, 
which had first to secure the return of the five existing 
ferry steamers from their special war-time duties. 
Two of these vessels had been built in the previous 
war to operate the service then maintained from Rich- 
borough, and belonged to the London and North East- 
ern Railway, sailing normally from Harwich. The 
remaining three were the newer ships built for the 
Southern Railway’s service from Dover. All had to 
be fitted with special gear so that locomotives and 
rolling stock could be embarked at a number of ports 
not previously used for such traffic, and landed at any 
French quay which was or could be connected to a 
railway system. Gantry cranes were erected on the 
sterns of the three Southern Railway ferries, capable 
of lifts up to 84 tons, and special loading ramps were 
provided for the L.N.E.R. ships ; the designs were put 
in hand in 1942 and the new gear was prepared in the 
following year. 
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A fleet of only five train ferries, however, was 
obviously insufficient for thé. work if the rate of 
building up the reserves of rolling stock behind the 
Allied lines was to keep pace with requirements. An 
American officer s that the situation should 
be met by adapting some of the heavier types of land- 
ing ships for the purpose; more especially those in- 
tended to carry tanks, as they were designed to take 
concentrated loads and could still transport tanks after 
they had been equipped to deal with railway rolling 
stock. The scheme proved to be practicable and some 
50 vessels were converted, on which more than 30,000 
vehicles were transported. One of these landing craft 
is illustrated in Fig. 1, herewith, carrying a locomotive ; 
and in Fig. 2, 50-ton flat cars are shown in process of 
disembarkation from a landing ship at Cherbourg. A 
photograph of the landing craft of Fig. 1, berthed end- 
on to the concrete jetty and showing the method of 
connecting vessel and jetty by means of a hi 
bridge, is reproduced in Fig. 3, on page 70. This 
illustration also gives a closer view of the structure, at 
the fore end of the landing craft, which serves as guides 
to the two spuds which hold the vessel in line with the 
jetty and as a gantry over which are led the wire ropes 
for hoisting and lowering the connecting bridge. 

As the train ferries were engaged on other service 
when the crane gantries were constructed, it was not 
practicable to equip them immediately, so that the 
erection of the gantries involved some urgent work 
shortly before the invasion. The design of the heavy- 
duty loading ramps for the L.N.E.R. ferries allowed any 
rolling stock, even the heavy locomotives, to be shunted 
directly on board ; but this was not possible in the case of 
the smaller Southern Railway ships, which had to take 
the heavy lifts on board by means oftheircranes. They 
were provided, however, with a lighter form of loading 
ramp, over which wagons could be embarked, and this 
could easily be placed in position by the crane, as shown 
in Fig. 4, on page 70. This illustration shows the 
Hampton Ferry approaching the wharf, with the ramp 
slung, ready to be lowered into place; and Fig. 5, on. 
the same page, shows the ship berthed, and the final 
connections of the ramp being made fast. 

To-accommodate the fleet of adapted landing craft, 
additional terminal facilities were necessary on the 
south coast, in situations where they would not inter- 
fere with existing traffic and harbours. The provision 
of these facilities was undertaken by the War Office, 
the work being done by the Royal Engineers, with the 
aid of Pioneer Corps troops and railway construction 
units where required. As the adaptation of the 
American landing craft was carried out by United 
States personnel and that of the British landing craft 
by the Royal Dockyards, it will be seen that the com- 
plete scheme for the transport of rolling stock involved 
extensive co-ordination between Service departments, 
British and Allied, and engineering and shipbuilding 
firms, who were not normally accustomed to working 

ther on a contract. Three terminals were con- 
structed on this side of the Channel, and preparations 
were made for the rapid construction of landing 
facilities on the French shore. Cherbourg was cap- 
tured on June 26, and the Twickenham Ferry landed 
her first cargo of locomotives there on July 29, 1944. 
For this purpose, the overhead gantry crane was 
used ; but experience showed that some form of heavy 
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probably would have been quicker in 

bridge span of this type was accordingly 
designed and tested at Southampton; but in fact it 
was not used, as the course of events on the Continent 


made it unnecessary. A de tof the 
ferry scheme was the equipment of tank- craft 
to carry locomotives across the Rhine, the 
construction or rebuilding of railway bri 
it be found that mili operations in Germany were 
being retarded for want of engine power. These land- 
ing craft were of the type shown in Fig. 1. Actually, 
8 es eee ee ae 
speedily, though, in event, 
colleges of the Gucian Senisamanie that the 
emergency which had been foreseen arose. 
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Om TANKER S.S. “‘ REGENT Hawk.” The S.S. “ Regent 
Hawk,” built by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne, for Messrs. 
Trinidad Leaseholds, Limited, London, has completed 
her trials and been handed over to her owners. The 

_ Vessel is 460 ft. long between perpendiculars, has a 
-moulded breadth and depth of 59 ft. and 34 ft., respect- 
ively, and a loaded displacement of 12,180 tons. The 
24 compartments into which she is divided have a total 
oil capacity of 530,500 cub. ft. The propelling mach- 
inery consists of a set of triple-expansion reciprocating 
engines steamed by three single-ended oil-fired cylin- 
drical boilers fitted with Howden forced draught. The 
working pressure is 220 Ib. per square inch and the tem- 
perature of the steam at the superheater outlets is 
565 deg. F. The engines develop, on regular service, 
3,100 indicated horse-power at about 100 r.p.m., the 
resulting ship speed being 11-25 knots. The vessel has 
been built under special survey for Lloyd’s highest 
claasification. Welding has been used largely in the 
construction of the hull. The sternframe and rudder are 
fabricated and the stern is of cruiser type. There is a 
poop, bridge and forecastle, with deckhouses on the first 
two. There are two masts with derricks. The deck 
auxiliaries are mainly steam-driven. There are four 
steel lifeboats, two engine-driven and two hand-driven. 
The vessel is well equipped with navigational instru- 
ments and the accommodation is of the most modern 
type as regards both lay-out and fittings. Such defence 
and war measures as were applicable at the time of com- 
pletion have been carried out. 


Wrederick Green. | “°°° 


Norman | * 


BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of i ing interest 
have been issued. by the British Standards Institation. 
Copies are obtai from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 





Metals and Alloys,” for armaments and engineer- 
pa Fae aay was issued the Standards 
for the Superintendent, Applica- 

ad and frat arin ay Ministry rye 4 
first, STeantemtaiaed nly exe poaken Seales 
with copper and alloys, but four further sections 
relating to nickel, tin and zinc and their alloys 









_Seamless Copper Tubes.—A revised een came for 


sal - 


House, Old Bond-street, London, W.1. 

British Road Federation. Basic Road Statistics. Offices 
of the Federation, 4a, Bloomsbury-square, Holborn, 
London, W.C.1. [Price 1s.] 


50 cents.] Lincoln Electric Company, Limited, Welwyn 
Garden City, Herts. [Price 6s.] 

Diamond Tools. By Paul GrRopzInskKI. Anton Smit 
and Company, Incorporated, New York 19, U.S.A. 
N.A.G. Press Limited, 226, Latymer Court, Hammer- 
smith, London, W.6. [Price 20e. net.] 

Building Craft Series. Brickwork. By W. B. McKay. 
Longmans, Green and Company, Limited, 43, Albert- 
drive, Wandsworth, London, 8S.W.19. [Price 7s. 6d. 
net.) 

Transactions of the Institution of Water Engineers. Volume 
XLIX. 1944. Edited by A..T. Hoss, Secretary. 
Offices of the Institution, Parliament Mansions, Abbey 
Orchard-street, Victoria-street, London, S.W.1. 

Society of Chemical Industry. Chemical Engineering 
Group. Proceedings. Volume XXIV. 
Chemical Engineering Group, 56, Victoria-street, West- 
minster, London, 8.W.1. 

The Industrial Housekeeping Manual. Methods, Schedules 
and Organisation. By R. F. Vincent. National 
Foremen’s Institute, Incorporated, Deep River, Conn., 
U.S.A. . [Price 2.50 dols.] F. J. Burns Morton, Hills- 
borough, Clarendon-road, Hinckley, Leicestershire. 

United States National Bureau of Standards. Handbook 
H 28.  Serew-Thread Standards for Federal Services, 
1944, Superseding Handbook H 28 (1942). Super- 
intendent of Documents, U.S. Government Printing 

' Office, Washington 25, D.C., U.S.A. [Price 60 cents.] 

United States Bureau of Mines, Miners’ Circular No, 52. 
Accidents from Falls of Rock or Ore in Metal Mines. 
Metal-Mine Accident-Prevention Course, Section 2. 
Superintendent of Documents, U.S. Government Print- 
ing Office, Washington 25, D.O., U.S.A. [Price 10 
cents.) 











PERSONAL. 


Viscount BENNETT, P.O., K.C., LL.D., has been 
elected President of the Royal Society of Arts in succes- 
sion to Dr. E. F. ARMSTRONG, F.R.S. 

Mr. W. C. Devereux, F.R.Ae.S., M.LA.E., ig re- 
linquishing his position as chairman and managing 
director of High Duty Alloys Limited in order to devote 
himself to the scientific development and application of 
aluminium alloys over a wider commercial field than 
hitherto. He is, however, retaining the chairmanship 
of International Alloys, Limited. 

Dr. E. W. Smiru, ©.B.E., has been appointed con- 


‘sultant to the British Hard Coke Association op all 


matters relating to the supply of coke-oven gas. 

Dr. H. E. Mgrnrrr, M.B.E., M.Se.(Lond.), M.I.Mech.k., 
formerly Director of Tank Design and a director and tech- 
nical manager of David Brown Tractors, Limited, is to 
join the Nuffield Organisation as a senior technica! 


At the request of Lord McGowan, the Minister of Air- 
craft Production has agreed to release Mr. E. M. Fraser, 
Director-General of Aircraft Production from his official 


the President of the Com- 


pany, Mr. G. W. WorrFr. 


Mr. F. C. BurstTati has been elected to the board 
of Automatic Telephone and Electric Company, Limited, 
Strowger Works, Liverpool, 7. He joined the company 
in 1931 and is chairman of Hivac Limited, and a direc- 
tor of Elexcel Limited. 

Dr. B. J. A. Barb, B.Sc., D.1.C.,-has been appointed 
secretary of the Federation of British Industries Indus- 
trial Research Committee and head of the Research 
Secretariat. 

Mr. C. S. GARLAND, B.Sc. (Lond.), A.R.C.Se., F.R.LC., 
M.1.Chem.E., has been elected a Fellow of the Imperial 
College of Science and Technology. 

Mr. E. B. Turren, who joined The British Thomson- 
Houston Company, Limited, Rugby, in 1903 and for 
many years specialised in control-gear design, retired on 
July 14. 

Masor V. F. Groaa, M.C., M.I. Chem. E., a director of 

Limited, Cheadle Heath, Stockport, has 
been appointed London director of the Company. 

Mr. R. J. Kenny has retired from his position as chief 
electrical engineer, Eastern Coal Company, Limited 
Bhowra, Manbhunr District, India, after 24 years’ service. 
His address, for the time being, is c/o Lioyds Bank 
Limited, 57, Mosley-street, Manchester. 

Mr. W. J. SavaGe, engineer and general manager of 
the Oriental Gas Company, Limited, Calcutta, has retired 
after upwards of 25 years’ service. 

Dr. W. D. Evans, Assoc.Inst.M.M., has left the service 
of the Geological Survey of Great Britain to take up the 
post of Lecturer in Geology, at University College, 
Cardiff. 

Mr. A. E. Penn, M.1.Mech.E., M.LE.C., is resigning 
his office ag honorary secretary of the Institution of 
Engineers-in-Charge. — 


Mr. A. R. Know zs has been appointed Director of 
the newly-formed Joint Iron Council. The first President 
is Mr. H. H. BERRESFORD, managing director of the 
Staveley Coal and Iron Company, Limited, and the pre- 
sent chairman of the Council of Iron Producers. Mr. 
FirzHERBERT WRriGHT is to be vice-president of the 
Joint Iron Council. 


Mr. R. J. Barritt, B.A. .(Cantab.), A.M.I.Chem.E., 
has been appointed chief chemical engineer to Powell 
Duftryn, Limited. 

Mr. H. W. J. LysHaw has relinquished his post on the 
technical staff of United Ebonite and Lorival, Limited, 
to take up an appointment as Assistant Controller, Rub- 
ber and Piastics Products, on the Control Commission for 
Germany. 

Mr. H. M. Fricke, B.Sc., A.M.1.E.E., has taken over 
the duties of branch manager for Messrs. Johnson and 
Phillips, Limited, at Suffolk House, Suffolk-street, Bir- 
mingham, owing to the protracted illness of Mr. D. C. 
MCLENNAN. 

THe HARLAND ENGINEERING COMPANY, LIMITED, 
B.E.P. Works, Alloa, Scotland, are removing their Lon- 
don offices from Beechwood, North Park, Gerrards Cross, 
Buckinghamshire, back to new offices at Harland House, 
20, Park-street, London, W.1, on July 30. (Telephone : 
GROsvenor 1221-2-3 ; Telegraphic address . Rheometric- 
Phone-London.) 

On and after July 31 the address of the INSTITUTE OF 
Puysics and of its Journal of Scientific Instruments will 
be 19, Albemarle-street, London, W.1. (Telephone : 





REGent. 3541.) 
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NOTES FROM THE NORTH. 
- Guiascow, Wednesday. 

Scottish Steel.—Continued improvement in the plate and 
section trade is reported but steelmakers have not yet 
accumulated sufficient orders to keep the plants fully 
occupied. Constructional steel is still in little demand, 
though a better inquiry for this class of material is being 
received in some cases. Re-rollers have little work in 
pand, and this department is perhaps the quietest of all 
at the moment. Sheetmakers have full order books to 
the end of Period 4 of the current year, and some firms 
have taken business for delivery in 1946. The re-imposi- 
tion of steel import duties is regarded by local steel- 
makers merely as a bargaining weapon in the hands of 
the Government for their negotiations with other coun- 
tries, as it is not considered here that there will be any 
serious attempt to invade the British market with steel 
products for a long time. The United States, probably 
the only potential exporter apart from Britain, is thought 
to have internal commitments of a post-war character 
requiring fully 90 per cent. of her entire ingot output, 
while her traditional export markets in the Pacific, 
Canada, etec., will absorb any surplus. 


Scottish Coal.—The miners have returned to work after 
the annual holidays, but this week’s output has been 
much below the normal. Lanarkshire’s output potential 
has been reduced somewhat by the closing of pits where 
the coal had become exhausted or unworkable. Park- 
neuk Colliery, Motherwell, finished production last month, 
and Ross Colliery, Ferniegare, stopped finally on July 13. 
Telfer, Cornsilloch, and Skellyton pits, belonging to the 
Darngavil Coal Company, Limited, were shut down 
in Jane, and the remaining units, Nos. 2 and 3 Skellyton 
mines, will be taken over and operated by the parent 
company. It is understood that the two remaining pits 
at Tannochside, the property of Archibald Russell, 
Limited, will cease production in September. Water 
trouble has compelled the owners to’ confine their opera- 
tions for some time to the upper seams, and these are 
now insufficient to justify continued working. The pits, 
it is understood, will be used for pumping purposes in 
order to protect other collieries in the same field. 

Scottish Shipbuilding.—Among notable contracts noti- 
fied by Clyde shipbuilders are new vessels to be built by 
John Brown and Company, Limited, to the order of the 
Cunard White Star Company, the total gross tonnage 
being 76,000. These are a passenger ship of the Maure- 
tania type, but slightly smaller, and a combined passenger 
and cargo ship, with passenger accommodation for about 
250. Messrs. Harland and Wolff, Limited, are to build 
a similar vessel for the company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Progress in the Sheffield and district 
industry is retarded by the lack of skilled and unskilled 
labour. Order books are well filled and reorganisation 
for dealing with a large volume of post-war trade is 
virtually completed. The retirement of leaders of 
industry during the war period, and the re-arrangement 
of executive staffs have taken place in many steel and 
engineering works, and the way is now clear for a strong 
forward movement. Many complaints are heard that 
industry is being hampered by the lack of labour vitally 
necessary for the development of overseas trade and the 
recovery of markets from which manufacturers have been 
excluded during the war period. Activity is pronounced 
in railway-material departments, and there is a great 
deal of work on hand for the shipyards. Tramway- 
inaterial departments are busier now that delayed repairs 
to tracks can be undertaken. There are ample supplies 
of raw and semi-finished materials, and deliveries are 
being made fairly promptly. Staggered holidays are 
in progress at many works, and preparations are well 
advanced for the closing of the leading works during 
August Bank-Holiday week. 

South Yorkshire Coal Trade.—The demand for coal far 
exceeds the supply. Best South Yorkshire hards and 
all washed and graded steams are heavily sold forward 
well into next month, and alternative fuels have to be 
taken for mixing. Woshery fines continue to move 
freely, and outcrop coal forms a part of most deliveries. 
For electricity works, outerop coal is the major part of 
the coal supplied. Gas coal is eagerly sought to replenish 
the low reserves at many gas undertakings, and some 
types of house coal are being used for gas-making. This 
restricts the available supplies of house coal and makes 
it almost impossible for merchants to accumulate the 


stocks which they have been directed to provide for 
winter use. 





CANADIAN Paciric RarLwAy.—The gross earnings of 
the Canadian Pacific Railway, during the first quarter of 
1945, totalled 73,632,220 dols., against 74,847,993 dols. 
in the corresponding period of 1944, and 63,282,657 dols. 
in the first three months of 1943. 








SOUTH-WEST. 
Carbivr, Wednesday. 
The Welsh Coal Trade.—During the first half of the 
current year, 2,250 South Wales miners were certified 
to be suffering from pneumoconiosis. Actually this 
figure, high as it is, does not mean that there has been 
any material increase in this industrial disease but 


NOTES FROM THE 


At one time the number of men waiting to be examined 
was of the order of 3,000, but following upon the pressure 
which the men’s leaders have brought to bear upon the 
Ministry of National Insurance, mobile X-ray 

have been brought into service this year while the two 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General.—Many iron and steel producers now have 
work to execute that will provide full employment for 
their plants, several of which have been only moderately 








at the end of June, showed that the number of unmilled 
orders on hand were in excess of those for the correspond- 
ing period last year, and the bulk of the mew business. 
transacted since has been for deferred delivery. The 


material, but that for others remained slow. 
of iron and steel products and of non-ferrous metals were 
as follows: Standard quality coke tin-plates, per “1 # 
108 Jb., containing 112 sheets measuring 20 in. by 14 

29s. 9d. f.o.r. for home consumption, and 30s. 9d. f.o.b. 
for export. Tin plates carrying heavier coatings of tin, 
30s. and 30s. 44d. per box f.o.r. for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 


box f.o.r. at makers’ works. Galvanised corrugated | 


steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., ani 


steel-sheet and tin-plate bars, 122. 2s. Od., all per ton,| — 


delivered. Welsh hematite pig iron, 71. 9s., and Welsh 
basic pig iron, 61. 15s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. The distribution of sup- 
plies of metallic tin is controlled andthe price of the 
metal is 3002. a ton. The maximtim price of fire-refined 
copper (containing not less than 99-2 per cent. of the 
metal) is 602. 10s. a ton, and that of high-conductivity 


electrolytic copper, 621. a ton. The maximum control} 
price of good soft pig lead is 31/. 10s. a ton, and that of 


spelter, 321. 158. a ton. is 
: = i” 


R. H. Mattocks, past-president of the Town Planning 
Institute, and Mr. J. S. Allen, M.T.P.I., A.R.IB.A., 
Principal of the School of Architecture and the School 
Planning, Leeds School of Art, to prepare an outline plan 
and report for the West Cumberland Development area. 
The Minister has had under consideration’ the planning 
of this area in the light of the Distribution of Industry 
Act. Under Section 3 of the Act, provision for the needs 
of the district in respect of basic. services,,.including trans- 
port, power, housing, and health and other services, may 
come under review. The Minister has, therefore, ap- 
pointed these special consultants to prepare an outline 
plan and report after consultation with the Cumberland 
County Council, to whom the. District Councils have 
relinquished their powers and duties in connection with 
the preparation of planning schemes. Our readers may 
recall that, on page 315 of vol. 158 of ENGINEERING (1944), 
we dealt with ‘“‘ An Industrial Plan for West Cumber- 


iron firms are better placed for orders than has been the 
case recently and producers of most descriptions of 
finishéd steel are now busily employed. Black and gal- 


; | vanised sheets are so extensively sold that makers are 


refusing to book further orders at present. The freer | 


CoacH BUILDING ON THE L.M.S. Ramway.—During 
the five years 1940 to 1944 only 513 new passenger 
coaches were built by the London Midland and Scottish 





Woven Corrox BELTS.—We have received from Messrs. 
J. H. Fenner and Company, Limited, Heckmondwike, 
Yorkshire, a price list of the “‘ Swift ” endless woven cotton 


of belts of 1} mm., 2 mm., 3 mm., and 44 mm., widths 
anging from # in. to 5 in., and inside lengths from 24 in. 
| 144 in. in steps of 1 in. ao ee 







columns at the time, was established in November, 1939. 
The Association represents an industry which includes 
the manufacture of all types of internal-combustion 
engines, except those for use in vehicles, in aircraft 
or in large ships. .The first Council of the Association 
consists of Mr. F. D. M. Gamble (W. H. Allen, Sons and 
Company, Limited); Mr. W. H, Lawson (Blackstone and 
Company, Limited); Mr. R. B. Lister (R. A. Lister and 
Company, Limited); Mr. A. W. Pain (Belliss and Mor- 


Captain R. C. Petter (Petters, Limited); Colonel H. B. 
Riggall (Ruston and Hornsby, Limited); Mr. H, Sander- 
son (Stuart Turner, Limited); and Mr. H. B. V. Teague 
(Crossley Brothers, Limited). _ Sir Lynden Macassey 
has been appointed .the independent chairman of the 
Association, Mr. Charles Day, vice-president, and Mr. 
H. Cowper, F.C.1LS8., secretary. The registered offices 
of the Association are at 32, Victoria-street, Westminster, 





land,”. prepared by Mr. W. C. Devereux, F.R.AeS., 
chairman of Messrs. International Alloys Limited. é 





London. §.W.1. . 





com, Limited); Mr. F. Perkins (F. Perkins, Limited); - ~ 
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TRANSPORT OF RAILWAY... ROLLING STOCK. TO 


Fig. 3. 


Fic. 4. Connective Bringz on Tran Ferry. 


COMMONWEALTH TELECOMMUNICATIONS CONFERENCE. 
—Sir John Anderson, Chancellor of the Exchequer, 
opened the Commonwealth Tel icati Confer- 
ence in London on the morning of July 16. He welcomed 
the visiting delegations on behalf of H.M. Government 
in the United Kingdom, and the heads of each replied. 
‘The conference has on its agenda a variety of questions 
concerning the future organisation and development of 
tel ications between the countries of the Empire, 
and the deliberations are expected to last from two to 
three weeks. Its recommendations will be submitted to 
the Governments concerned for their consideration. The 
United Kingdom delegation includes Sir Alan Barlow, 
Sir Raymond Birchall and Sir Edwin Herbert ; that from 
Canada is headed by Mr. Vincent Massey (High Commis- 
sioner); that from New Zealand by Mr. J. G. Young 











(For Description, see Page. 67,) 


FRANCE. 





wat vet 
weet 
ea ert 


extuge? antded 
vet? yo ae 
wrayeh Bae. 


POMS 





“AUSTERITY ”’ 


LOCOMOTIVE LEAVING LANDING CRAFT. 








(Director General of Posts and Telegraphs); that from 
South Africa by Senator C. F. Clarkson (Minister of the 
Interior, Posts and Telegraphs, and Public Works); that 
from Australia by Mr. D. McVey, Director General of 
Posts and Telegraphs ; that from India by Sir Gurunath 
V. Bewoor (Secretary to the Government of India, Posts 
and Air Department); and that from Southern Rhodesia 
by Mr. M. Danziger (Minister of Finance, Posts and 
Customs). Sir Raibeart McDougall acts as observer, 
representing the Government of Burma. 


GOVERNMENT SURPLUS MacHIne TooLs.—The Machine 
Tool Control, Ministry of Supply, has introduced further 
facilities for intending purchasers of Government surplus 
machine tools. For the greater convenience of intending 
users and merchants in all parts of the country, offers to 








Fic. 5. Tratn Ferry ‘‘Hampton”’ BERTHED. 


purchase machines in the Machine-Tool Control stock 
records may be lodged in person or posted to the nearest 
disposal centre, and the intending purchaser will be 
informed immediately if the machine is no longer avail- 
able. Temporary disposal centres are being established 
at certain large factories where a considerable ber of 
surplus tools are available for sale, and the location of 
these will be notified from time to time. Offers for such 
tools will be received at the factories as well as at the 
permanent disposal centres. In addition, arrangements 
have been introduced to ensure that the latest stock 
changes are communicated between headquarters and 
the centres by telephone several times each day. These 
facilities will assist purchasers and merchants to ascertain 
promptly the prospects of obtaining the particular 
machines in which they are interested, 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPte sar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom.................... 3 5 0 
For Canada— 
Thin paper copies ............... £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Fanta Be 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
per , on the inside black and white pages 
and in the buff art Peper two-colour supplement, as 
obtained on application to 
anager. The pages are 12 in. deep and 9 in. 
ee eee wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be oa 


The charge for advertisements classified under the 
ar. of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” eto., is 6s. for the first four lines 


or more, the is 188. inch. 
If use is eure of a box ifetier Wes ties enc 
of ed vectootnaie 


ls. per insertion, with the ex 

appearing under “ Situations 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12) per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intend... for insertion in 
the current week’s issue must be received not later 
than first post, Wednesday. 


“Copy” instructions and alterations to 
advertisements for display announcements must be 
received at least 10 days previous to the date of 
lication, otherwise it may be impossible sgt oe 
proofs for approval. 

The proprietors will not hold themselves 
for advertisers’ blocks left in their possession 
than two years, 
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INTERCHANGE OF 
RESEARCH STAFFS. 


Tue London Midland and Scottish Railway Com- 
pany’s plan for the interchange of staff between 
their research laboratories and the universities, on 
which we commented on page 453 of our issue 
of June 8, and on which an address was delivered 
recently to the Manchester Joint Research Council 
by Mr. T. M. Herbert, M.A., research manager at 
the L.M.S. Railway headquarters at Watford, 
merits special attention at the present. time 
by reason” of the wide recognition of the part 
played by applied science throughout the war and 
the increasing encouragement likely to be given to 
research in the post-war organisation of industry. 
The elements of the scheme are that a few members 
of the L.M.S. research staff would be seconded each 
year to do fundamental work in their particular 
fields in university laboratories, and perhaps to 
spend part of their time in teaching. At the same 
time, the universities would send members of their 
staffs for a year, or some shorter period, to work in 
the L.M.S. laboratories on applied problems in which 
they are interested on the fundamental side. The 
improved relations thus facilitated would, it is hoped, 
give university teachers an opportunity to see how 
the results of research are applied on a large scale 
in railway operation, and create a more realistic 
background for the basic training of university 
entrants into industrial technology. 

Among a number of factors which may be pre- 
sumed to have influenced the formulation of the 
L.M.S. plan is the predominantly “applied” 
character of the scientific research promoted during 
the past 30 years. To meet the insatiable appetite 
of the world for utilitarian products, ostensibly 
intended to make life fuller and easier in peace or, 
in time of war, designed to meet.an urgent need, 
science has tended to become increasingly practical 
and to concern itself more about what it can do with 
old ideas than about the creation of new thought. 
There is, in truth, so much of existing fundamental 
knowledge still unapplied, and such clear evidence 
of the failure of ethical progress to keep pace with 
technical inventiveness, that the case for a “‘ ten- 
years-halt ” in pure physical and mechanical science 
is not without plausibility. The growth of technical 
ble | industries and of their influence on the externals of 
a | aeiaiien has tended somewhat to obscure the 
cultural value of pure science and to relegate its 





ucademic investigation to secondary place. Pre- 
occupied with the solution of day-to-day problems 
for immediate application, the industrial researcher 
can hardly avoid losing touch with the original 
sources of scientific progress. He tends to concen- 
trate his outlook within restricted limits, to scamp 
the formidable task of keeping abreast of published 
papers, and to lose the right attitude of mind 
towards experimental work. Too often, he is con- 
tent, or. from pressure of work, is compelled, to 
abandon an investigation prematurely once , the 
desired result has been achieved, neglecting terri- 
tory that might be profitably explored and failing 
to establish the broad conclusions which mark an 
outstanding contribution to knowledge. Any other 
approach, indeed, is hardly to be expected from the 
considerable proportion of commercial ‘research 
staffs who owe their positions to liking and aptitude 
for. experimental work, and who, often with the 
utmost credit, have gained qualifications by part- 
time study, but who have never enjoyed the more 
liberal and inspiring education which it is a function 
of a university to impart. 

With this type of man, the opportunity to spend 
a year or so in the laboratory of a vigorous uni- 
versity, to mix and talk on equal terms with its 
staff, to breathe its atmosphere, and yet at the 
same time to feel that he is contributing positively 
from his intimate acquaintance with industrial 
practice, can obviously lead to an enduring psycho- 
logical improvement as well.as to the performance 
of valuable work. His university-trained colleague 
in industry is more familiar with, and therefore has 
less to gain from resuming for a while, the academic 
way of life, but for that very reason has the chance 
to learn more of the academic. way of research. 
More specifically, he can observe the trends of 
scientific advance, gain knowledge and skill in 
fresh experimental methods and instruments, and, 
to his own lasting satisfaction, pursue an important 
investigation to the conclusive stage. 

The potential advantages of the interchange 
plan, however, are by no means wholly in favour 
of the industrial scientist and his employer. Merely 
to disseminate through industry a more sympa- 
thetic appreciation of the fundamental work carried 
on in universities will mark an important forward 
step and can hardly fail to extend the financial 
encouragement of academic research by such means, 
for example, as the research fellowships recently 
founded by Imperial Chemical Industries and the 
Bank of England. On the personal side, a member 
of the scientific staff of a university should find 
plenty to interest and instruct him in observing 
at close quarters how and why problems arise in 
industry, and in learning to appreciate the over- 
riding importance of such factors as cost, main- 
tenance, and non-technical labour, which often 
dictate compromise between scientific counsels of 
perfection and considerations of experience. and 
commonsense. In an undertaking on the scale of 
a large railway company, moreover, the facilities 
afforded for witnessing a variety of applied science 
can be both inspiring and educational, prompting 
ideas for improvement in the methods that he 
sees practised, and in the lecturing and research 
to which he will return. 

Without further enlargement, it may be con- 
ceded that the L.M.S. Railway Company’s plan 
embodies, in principle, the means of a bracing 
mental recreation for both industrial and university 
staffs ;. but to command, as well as to deserve, 
success, it needs not only some organisation by its 
sponsors, but also the co-operation of the individuals 
selected for reciprocal transfer. In a proportion 
of cases, these will be young married men with 
children, for whom prolonged absence from home 
will entail undesirable hardship even if the financial 
and housing difficulties of the interchange can be 
overcome. Shortage of man-power, again, is at 
present so serious as to delay the project, but in 
future circumstances this also will require careful 
handling. Many members of university. staffs, 
for example, supplement their incomes by tutorial 
or extra-mural work which they would be obliged 
to discontinue during absence in an industrial 
laboratory and perhaps in part to lose permanently, 
since such work is of an inherently personal cha- 
racter and could not be undertaken by the visiting 
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industrial scientist. The latter, indeed, though 
often competent to do a certain amount of lecturing, 
could rarely be expected to fill even a temporary 
gap in a university staff any more than his opposite 
number from the university would expect to fill the 
corresponding niche in industry. Unless, there- 
fore, that millennium is near when scientific and 
university staffs are adequate to the demands 
im on them, much of the burden of the inter- 
change plan must fall on the colleagues and superiors 
of those temporarily taking part in it. 

For several years in the immediate post-war 
period the question of the preoccupation of univer- 
sity technical staffs with routine teaching is likely 
to become increasingly acute and to conflict more 
and more with academic ideas as to the proper 
functions of the universities, and incidentally with 
the easy operation of a research interchange scheme. 
The merits of leisure for thought and of periodical 
change of scene for university staff, as means of 
combating insularity and of fostering the uninter- 
rupted application essential for pure research, have 
been advanced many times, but seldom with more 
force than by Mr. G. F. Herrenden Harker in his 
“* Plea for the Sabbatical Year,” contributed to The 
Universities Review in 1935, and quoted on a previous 
occasion in these columns. Even in those inter-war 


days, shortage of staff, especially in incial 


provin 
universities, figured prominently among the obstacles 
to the recognition of visiting leave as a feature of 


university policy. It is noteworthy, however, that 
while Mr. Harker contrasts with some bitterness the 
research facilities at universities with the princely 
support given to Government and industrial research 
institutions, he seems to hold all but the purest 
research in low esteem and never suggests that, if 
university staffs were granted “sabbatical 
leave,” they should spend it elsewhere than in 
other universities. That this is unlikely to be an 
extreme view may be inferred, perhaps, from a 
recent report of the Association of University 
Teachers on the place of research in university life, 
in which it is stated, according to The Times of 
July 3, 1945, that “ The growing tendency of indus- 
tries and individual firms to subsidise ad hoc research 
in universities in their own particular problems 
must be resisted before it leads to commercial 
domination alien to the true university spirit and 
to the advancement of science itself.” Thus, 
although the L.M.S. Railway Company’s plan has 
been drawn up “ after consultation with the univer- 
sities,” it may be received with restrained enthusi- 
asm by the university staffs most closely affected. 
To some extent, no doubt, the approval or other- 
wise of university men will depend on the range and 
type of the problems they may expect to encounter 
in the industrial laboratories to which they are 
seconded. In this respect, the considerable research 
establishments maintained by the L.M.S. Railway, 
and by large firms in the chemical, metallurgical, 
electrical and aircraft industries, offer more induce- 
ment to pure scientists and more feasible arrange- 
ments for reciprocal transfers, than the smaller 
experimental departments of minor firms. The 
large firms may be expected, therefore, to be fore- 
most in following the lead given by the L.M.S. 
Railway and hence in contributing towards the 
success of the experiment. They are not likely, 
however, in proportion to their size, to benefit more 
than small firms: indeed, the present standard of 
their research activities indicates the contrary. 
Hence the L.M.S. plan is worth sympathetic con- 
sideration by all technical industries, with special 
reference to the major underlying idea of inter- 
change, the value of which, in principle, will hardly 
be disputed. That idea alone prompts the sugges- 
tion of interchange between commercial laboratories 
and the establishments of the Department of 
Scientific and Industrial Research, or even between 
laboratories of different industries having common 
fundamental problems, In both these spheres, a 
deal of friendly intercourse and brief visiting already 
takes place, which could be expanded without 
insuperable difficulty and with benefit to the mental 
elasticity and responsiveness to fresh ideas of all 
the participants. The successful application of the 
plan is, essentially, less a matter of size and money 
than of an enlightened research policy which will 
encourage the fullest exchange of theory and practice. 





THE APPLICATION OF 
CANADIAN POWER. 


Mvcs has been written and said about the remark- 
able contribution to the material resources of the 
United Nations which has been made by Canada 
during the war. This contribution has been based 
essentially on water power and is represented, on 
an arithmetical basis, by the statement that two 
million horse-power of hydro-electric plant have been 
added to the resources of the country since 1939. 
The development of this potential power and its 
application in manufacturing industry are to be 
credited entirely to the enterprise and energy of the 
Canadian people, but the remarkable progress which 
has to be recorded could not have taken place but 
for the favourable natural resources of the country. 
In the words of the Surveys and Engineering Branch 
of the Dominion Water and Power Bureau, “ water 
power is the mainspring of Canadian industrial pro- 
duction both in peace and war and has enabled the 
Dominion, with only about one-half of one per cent. 
of the world’s population, to attain a position as the 
second manufacturing country in the British 
Empire and the third trading nation of the world.” 

The remarkable position which has been attained 
raises the question of the future position of Canada 
in the manufacturing side of world economy. The 
conditions which are likely to rule during the next 
few years will probably constitute no guide to a 
more distant future. With much of the productive 
capacity of Europe destroyed, and a world shortage 
of most types of goods, the additional power which 
has been made available is likely to be fully employed, 
but it might appear that if this condition is to prove 
more than temporary there must be some shifting 
of industrial activity from other countries to 
Canada. To take this point of view is to assume 
that the world consumption of goods is static or, at 
least, that it is increasing comparatively slowly, and 
it may well be that demand will continue so great 
that the additional productive capacity created in 
Canada will be absorbed and permanently utilised 
without difficulty. The idea that manufacturing 
capacity created in the stress of war may ultimately 
prove to be out of balance with natural progress, 
however, is not merely fanciful, as is illustrated 
by the report on the undue concentration of in- 
dustry in the eastern United States, which was 
dealt with on page 51, ante. 

That the two million horse-power which has been 
added to the electric generating capacity of Canada 
during the war is a substantial figure, even in a 
consideration embracing the power-station installa- 
tion of the great manufacturing countries of the 
world, is illustrated by the fact that the total 
installed capacity in Great Britain is of the order of 
11,000,000 kW. If, however, an examination is 
made of the development of water-power utilisation 
in Canada it will be found that the rate of increase, 
so far from representing a sudden war-time develop- 
ment, is merely the continuation of a rate of progress 
which has been going on at least since 1924. The 
necessary information may be obtained from a 
recept Department of Mines and Resources report 
which reviews the development of Canadian water- 
power up till March, 1945. Actually, the curve 
representing rate of progress between 1940 and 1944 
is parallel to the curve for the years 1928 to 1931. 
After 1931 the rate slackened a little, but was still 
equal to that operating between 1940 and 1943. 
The last full year of the war period 1943-44 certainly 
showed a rate of increase which had never been 
attained previously, but the slope for the whole of the 
war, up till March, 1945, was not so steep as that 
attained between 1928 and 1931. The increased 
rate of progress in 1943-44 is naturally to be ex- 
plained by the fact that hydro-electric works require 
considerable time for construction and that many 
schemes initiated early in the war did not come 
into operation until it was nearing its end. 

As the statistical record of Canadian water- 
power development suggests that the war additions 
were no greater than might have been expected to 
take place under a regime of peace, it is natural to 
ask in what way the added power would have been 
employed had no new and extendéd munitions plants 
existed to utilise it. Naturally, no definite answer 


can be given to that, question, but it is reasonable 
to assume 'that the main lines of development 
would have continued the progress they have shown 
for many years. Pulp and paper constitute the 
main manufacturing industry of the Dominion and, 
in normal times, 40 per cent. of all-power sold for 
industrial purposes is purchased by pulp and paper 
companies. During the war much of the power 
which would have been utilised has been diverted 
to munitions production and the percentage pur- 
chased has fallen to 25, but had there been no war 
the 40 per cent. might well have been maintained 
in face of a larger total output. The capacity of 
Canada for the production of newsprint is four 
times greater than that of any other country and 
94 per cent. of the material is exported. There was 
no indication in 1939 that the world demand for 
newsprint was decreasing and it seems probable 
that, given normal conditions, the pre-war position 
might not merely have been maintained but im- 
proved on. Other types of utilisation which might 
well have kept in step with the rate of development 
are the mineral industries and public supply which 
increases with every extension of distribution net- 
works and also with the growing domestic utilisation 
which is a feature of the electric-supply industries 
of most countries. 

This suggestion that there has actually been no 
abnormal war development of electric-generating 
equipment in Canada, and that the two million 
horse-power added will be .absorbed without diffi- 
culty in the normal extension of the country’s 
activities, does not imply that war-time measures 
may not have thrown manufacturing capacity to 
some extent out of balance....'There has been a con- 
siderable extension of manufacturing in British 
Columbia, but in the main the new and extended 
war plants are situated in the eastern provinces. 
The main reasons for this are that they form the 
chief centres of population, are conveniently situ- 
ated for overseas shipments and were the most 
highly industrialised before the war. The report 
refers to “the fortunate incidence of power re- 
sources in the industrial provinces.”’ In so far as 
these provinces are near the eastern seaboard this 
observation may be justified, but it is rather remi- 
niscent of the historic remark that the foresight of 
Providence is evidenced in the fact that most large 
towns are situated on rivers. In spite of the fact 
that they are nearest to Europe, industry would 
not have developed in the eastern provinces if the 
power necessary for their operation had not existed. 
The presence of power in the industrial provinces is 
not a “ fortunate incidence ” ; they would not have 
been industrial provinces had the power not been 
there. From the point of view of providing power in 
industrial provinces, Providence seems to have made 
a mistake in the case of British Columbia, which has 
a potential power capacity of 10,998,000 h.p. 
compared with the 6,940,000 h.p. of highly-in- 
dustrialised Ontario. 

The effects which war development will have on 
Canadian industry are not likely to arise from the 
fact that two million horse-power of generating plant 
has been installed, but it may well be that some 
manufacturing industries will be permanently in- 
creased in size. If the higher standard of living 
for the world in general, which is so glibly promised, 
is actually attained, increase in the supply of manu- 
factured in Canada may be absorbed with- 
out difficulty, but if the advent of the millennium 
is postponed, home-produced goods may tend to 
take the place of a proportion of those previously 
imported. Any effect of this kind would probably 
be of more concern to the United States than to 
any other country. The two million horse-power 
does not, however, in the main represent additional 
manufacture in the factory sense. A large part 
of it has been utilised in the mining and mineral 
industries, and particularly in the production of 
aluminium. In this matter, Canadian develop- 
ment has been of inestimable value to the Allies. 
The special market which has been served cannot 
retain its war-time dimensions, but the potential 
applications of aluminium are almost endless, and 
if it is to become a recognised material for house 
building even the extensive developments of the 
war may prove insufficient for the market which 





may be created. 
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RECONSTRUCTION PLAN FOR THE STEEL 
InpDvUsTRY. 


Tae outline of an extensive programme for the 
modernisation of the British steel industry, to be 
spread over five years, has been given by Sir John 
Duncanson, the Commercial and Technical Director 
of the British Iron and Steel Federation and, until 
recently, Controller of Iron and Steel. The total 
cost of the reconstruction and ipment. is 
estimated to exceed 120,000,0001. and it will result 
in an increase of about 20 per cent. in the capacity 
for steel-ingot production. Plans are in hand for 
the construction of new coke ovens with an annual 
output of 2,500,000 tons of steelworks coke ; 19 new 
blast furnaces, with a further ten to follow as existing 
furnaces go out of blast; new melting shops and 
rolling mills, and a new continuous hot strip mill 
to be erected in South Wales. The new coke ovens, 
it is estimated, will cost 6,500,0001.; the 19 new 
blast furnaces, 19,000,0001.; the melting shops, 
20,000,000/.; and the reconstruction and replace- 
ment of rolling mills, together with the new strip 
mill, 33,000,000/. Equipment for various anci 
processes will add a further 16,000,000/. to 
19,000,000/. There are at present 98 blast furnaces 
working in Great Britain, so that the programme 
involves the replacement of nearly a third of the 
present plant. It is realised that progress can only 
be slow at first, because of the prior claims of the 
housing programme upon much of the labour that 
will be required ; but work has begun on the rebuild- 
ing of four blast furnaces and the replacement of 
coke ovens in Scotland and on the North East 
Coast ; in the Midlands, new plant for the produc- 
tion of open-hearth steel is in hand to increase the 
output of special tube steel by 100,000 tons a year ; 
and, at Darlington, plant is in hand for the produc- 
tion of hot-rolled sections for window frames, with 
new mills to roll light sections for use in building 
construction, Other plant on which work has been 
commenced includes reversing slabbing mills, cog- 
ging mills and wide-sheet cold-reduction mills to 
supply large sheet for motor-car body work; ore 
handling plants ; gas-holders and pipe lines for the 
industrial use of blast-furnace gas; ore-crushing, 
sintering and screening plant ; and equipment for 
the complete mechanisation of 28 iron foundries to 
_ produce baths and other light castings for the hous- 
ing programme. These 28 foundries, when mecha- 
nisation is completed, will be able to produce more 
than half of the total British output of iron castings. 
During the war, Sir John stated, the steel industry 
of this country produced 72,000,000 tons of steel, 
but 90 per cent. of the war plant is unsuited to 
peace-time requirements; hence the need for the 
extensive reconstruction now in hand. 


THe “ Meru’ ENGINE IN THE War. 


During the European war we referred on several 
occasions to the development of the Rolls-Royce 
Merlin engine, but for security reasons we were not 
able to mention the number of these engines which 
had been produced. Some interesting information 
on the subject is now available for publication, 
having been given by Captain E. C. Erie Smith, 
M.C., chairman of Messrs. Rolls-Royce, Limited, in 
@ speech made at a luncheon given by the firm at 
the Savoy Hotel, London, on Monday, July 23. , It 
appears that the factories at Derby, Crewe and 
Glasgow turned out 18,000 engines between them 
in 1943, as compared with about 2,000 in 1939. On 
March 29, 1944, the 100,000th engine was delivered 
and at the end of the war in Europe, 150,000 Merlin 
engines had been produced. The two last-men- 
tioned figures, however, include the outputs of the 
Packard Company in the United States and of the 
Ford Motor Company in England. This achieve- 
ment, which must have played a most important 
part in bringing the war in Europe to its successful 
conclusion, is all the more notable in that, while pro- 
duction was being speeded up to the extent indicated 
by the figures quoted above, the design was improved 
80 that the maximum power output of the engine 
was doubled without increasing its cylinder dimen- 
sions. In addition, spare parts were produced to 


the value’ of some 11,000,0001. in 1944 and about 
18,000 engines were overhauled and repaired in the 
same year, although the repair work was carried 
out by other organisations to Messrs. Rolls-Royce’s 
instructions. It will be obvious that, if an aero 
engine is to give the best possible performance in 
service, both the engine and its accessories must be 
correctly installed in the aircraft. To ensure this, 
the firm decided to accept responsibility for every- 
thing affecting the functioning of the engine, and 
for this reason they took over the control of the 
design, development and production of complete 
power plants in the form of quickly-detachable 
interchangeable units. Nearly 14,000 complete 
power plants were produced in 1944, as compared 
with about 100 in 1939; for this work the firm had 
to rely mainly on sub-contractors working under 
their guidance. Although the principal use of the 
Merlin was for the pro of aircraft, it was 
employed for other war duties in which its low weight 
per horse-power and high reliability were advan- 
tageous. Three Merlin engines were used, for 
example, for the propulsion of the high-speed motor 
torpedo boats, of which a large number were ordered 
by the Admiralty and have been widely used with 
complete success, and a converted form of Merlin 
engine, known as the Meteor, is used in the later 
designs of armoured fighting vehicles. | Towards the 
close of his speech, Captain Smith mentioned that 
the prototypes of the Merlin engine and of its fore- 
runners had been produced on the initiative and at 
the risk of his firm, and he asked “ what would have 
been the outcome of the Battle of Britain, and, in 
consequence, \the fate of our nation, if Rolls-Royce 
had been nationalised and there had in consequence 
been no Merlin engine ?”’ That is a question which 
should be pondered carefully by the protagonists of 
the nationalisation of industry. 


Tue Furvre or THe Coat InpustRyY. 

The Mining Association of Great Britain announce 
that, having considered the Government’s statement 
of policy regarding the future of the coal-mining 
industry, they intend to support it and will do all in 
their power to make it effective. They observe that 
the main principles of the policy are that the work- 
ing, treatment and disposal of coal shall continue 
to be, conducted by private enterprise, provided 
that these operations are planned in accordance 
with the national need and are conducted with the 
maximum efficiency ; that the industry shall prepare 
and execute the plans, grouping or amalgamating 
collieries as necessary, and applying compulsion if 


; and that a central authority, 
by the Minister of Fuel and Power and subject to 
his general direction, shall be set up, to see that the 
plans conform to the national require- 


and, re 
adopted by their Central Committee on May 17, are 
aren ts, in conjunction with the Dis- 
trict Panels and District Associations, for a detailed 
technical survey of the industry. For this purpose, 
they have appointed a Technical Survey Committee, 
with Mr. Robert Foot as chairman .and a member- 
ship of eight mining engineers who are also managing 
directors or other leading executives of colliery 
undertakings. Two of them, Mr. J. H. Crofts 
(Staffordshire) and Mr. H. Watson Smith (Midland 
Counties), were members of the committee of experts 
who drew up the Reid Report ; two other members 
of the Reid Committee, Mr,.J. Hunter and Mr. J. A. 
Nimmo, were invited ‘to join the new Technical 
Survey Committee, but, though supporters. of the 
accepted policy, found themselves unable to do so, 
being fully occupied with the development of their 
respective undertakings in Doncaster and Working- 
ton. The remaining six members of the Technical 
Survey Committee, and their respective districts, 
are Mr. R. 8. Barrett (Durham), Major D. H. Currer 
Briggs (West Yorkshire), Mr. Edmund Hann (South 
Wales), Mr. L. C. Hodges (South Yorkshire), Mr. 





A. K. MeCosh (Scotland) and Mr. T. E, B. Young 


(Midland Counties). It is stipulated in the com- 
mittee’s tetms of reférence that those responsible 
for the survey shall take fully into consideration the 
Reid Report (including the section on “ The Condi- 
tions of Success”) and the Foot Plan; and “ shall 
prepare their own report on the firm understanding 
that it is the policy of the industry to ensure that all 
technical impediments to achieving maximum effici- 
ency in mining operations are removed.” A later 
statement by the Mining Association announced that 
immediate steps were being taken to implement the 
recommendation of their technical committee for the 
extension of mining research. 


“THe JOURNAL OF DOCUMENTATION.” 


The appearance of a new periodical at the present 
time is something of a rarity and the Association of 
Special Libraries and Information Bureaux are to 
be on having been able to inaugurate 
their new quarterly in the present difficult condi- 
tions. The imprint on the cover of the first issue, 
which has just appeared, gives ‘‘ Aslib ” as the pub- 
lishers, which may be taken as evidence that the 
Association desire to be known by the abbreviated 
name. This is convenient, but has the disadvantage 
of conveying no meaning to an individual ignorant 
of the Association and their work. Possibly it is felt 
that the organisation is so well established and its 
activities have touched so many interests that the 
ignorant are now few and that the word Aslib has 
a definite meaning for the average educated in- 
dividual. The Journal of Documentation is not the 
first publication for which Aslib has been respon- 
sible. Its first important venture, the Aslib Directory 
to sources of i i in 1928, and 
since 1935 The Aslib Book-Last, which gives titles 
and brief information about the new books in most 
scientific fields, has been published quarterly. The 
conference reports, devoted to the papers presented 
at the annual conferences, are probably the most 
important material published by Aslib and con- 
stitute a guide to almost every aspect of special 
library and information department work. There 
are many matters, however, which are more con- . 
veniently dealt with in an article than in a paper 
intended to be read at a meeting and the inaugura- 
tion of the quarterly Journal should be of definite 
assistance to the Association in carrying on its 
work. The Journal opens with a brief introductory 
note by the editor, Mr. Theodore Besterman, and 
this is followed by messages of congratulation and 
goodwill from various past-presidents. The first 
main article is appropriately one by Professor 
Hutton dealing with “The Origin and History of 
Aslib.” Of the remaining articles, the two most 
likely to be of interest: to technical readers are 
those by Mrs. Lucia Moholy on documentary repro- 
duction, particularly by the use of microfilm, and 
by Mr. N. W. Pirie of the Rothamsted rimental 
Station, who describes a “‘ Draft Plan for the Pub- 
lication of Scientific Papers.” The article, which is 
written entirely from the point of view of the 
research worker, proposes that scientific papers 
should be written in two forms; one of 1,000 to 
2,000 words would be published “in whatever 
journal . . seemed most suitable”’ and the fuller 
version would be published by some type of federa- 
tion constituted by “scientific publishing bodies.” 
Research workers who decided from perusal of the 
shorter version that they desired to have the full 
article could purchase it from the federation. Mr. 
Pirie does not make clear what he means by “ scien- 
tifie publishing bodies.”” The general impression he 
leaves is that. he is referring to scientific societies, 
and he mentions the Royal Society. He also, how- 
ever, speaks of “scientific publishing bodies ”’ as 
“financial competitors.” Whatever may be the 
case in the biological field, with which the article is 
particularly concerned, we hardly think that in the 
engineering sphere the Institution of Civil Engineers 
would admit that itis a financial competitor with, 
say, the Institution of Mechanical Engineers. Mr. 
Besterman contributes a ‘‘ Bibliography of the Bul- 
letin of the Academy of Sciences of the U.S.S.R.” 
This Bulletin was first published in 1836 in French, 
and various series and sections have appeared since 
in German, Russian, Latin and English. Mr. Bester- 
man describes it as “this most complicated of all 





periodicals” 
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LETTERS TO THE EDITOR. 


PROGRESS IN THE COAL 
INDUSTRY. 


To tHe Eprror or ENGINEERING. 


Str,—The indications are that the coal output is 
still falling, in spite of all exhortations to the miners : 
in which connection, and as an example of the pro- 
gress of the mining industry during the past three 
quarters of a century, the following quotation may 
be of interest. It is taken from a paper read by 
Mr. Robert..Winstanley before the Institution of 
Mechanical Engineers on July 31, 1872. 

**At'no period in the history of the coal trade 
has a greater want been felt than at the present 
time for the substitution of machinery in place of 
manual’ labour in the working of coal ; and never 
since the time when one of the earliest recorded 
attempts to construct a coal-cutting machine was 
made by Michael Menzies in 1761 have the difficulties 
experienced by coal proprietors been greater than 
now, as it is almost inrpossible to make production 
keep pace with the demand, and the difficulty is 
further increased by the diminished production 
which accompanies a high rate of wages.” 

Plus ¢a change, plus c'est la méme chose. 

Yours faithfully, 
R. H. Parsons. 
Medstead, Hants. 
July 16, 1945. 





CENTRIFUGAL PUMPS AND 
BLOWERS. 


To THE Eprror or ENGINEERING. 


Sir,—Your review, on page 3, ante, of the book 
by Professor Austin H. Church, with the above 
title, puts forward some unorthodox views on the 
theory of the centrifugal pump as a criticism of the 
quite orthodox theory developed by Professor 
Church, and observes that ‘‘ Theorists (and many 


writers), when dealing with conditions in an im- 
peller are peculiarly apt to confuse the terms 
“velocity ’ and ‘ relative velocity.’”” These terms, 
when applied to the flow in a centrifugal pump, 
have quite clear and unmistakable meanings. It 
may be assumed that the reviewer means by 
“ velocity’ the absolute velocity of the fluid. 
“Relative velocity ” is taken to mean the velocity 
of the fluid as it would appear to an imaginary 
observer moving with the impeller. Since points 
on the impeller at different radii are moving at 
different speeds, velocities of the fluid are usually 
compared with, those of the impeller at the same 
radius. The writer sees no evidence in Professor 
Church’s book of any confusion in the matter. 

Seorn is poured on the circulatory or relative- 
eddy. theory, and, by implication, on the aero- 
dynamic theory of circulation round an aerofoil. 
These theories give excellent explanations of lift 
on an aerofoil and of the forces exerted on the 
fluid by the itapeller, and it would be difficult to 
replace them. It is certain that the book in ques- 
tion would have been unwise to ignore a theory 
held by hydraulic experts all over the world. Your 
reviewer later comments, “ It would seem that the 
author himself is not too happy about this theory, 
for he states that it should be remembered that 
this effect is not a loss but a discrepancy not 
accounted for by the basic assumptions.” This 
latter statement is not ambiguous, and to anyone 
conversant with the relative-eddy theory is per- 
fectly clear. The reviewer is misinterpreting the 
term “loss.” The author means “loss” in the 
sense of wastage of useful energy, whereas it seems 
that the reviewer takes it to refer to a reduction 
of the head delivered by a pump. The relative 
eddy does cause a reduction of head, but at the 
same time it causes a reduction in the energy 
required to drive the pump, which will, to a first 
approximation at least, leave the efficiency unal- 
tered. 

The statement that the friction of the fluid on 
the wetted surface of the impeller is a mechanical 
one and not.a hydraulic one certainly requires 
new definitions of the terms. If the loss is a mech- 





anical one, where are the, hydraulic losses in a pump ? 
The reason given again, shows, confusion between 
the facts that; the same phenomenon may cause a 
gain of head and yet a loss of ene: This is, due, 
to the fact that the input of energy has been. caused 
to increase. more, than. the gain of head, an effect 
opposite to that of the relative eddy. 

The reviewer appears to assume that the well- 
known fact. that the impeller passages are rarely 
filled with active, flow is incompatible with the 
relative-eddy .theory., All that the relative-eddy 
theory,.really implies, is a velocity gradient. per- 
pendicular to the flow. This,is equivalent to a 
circulatory flow in the passages. superi on, 
flow perfectly directed by the vanes at the trailing 
surface. Unless there is this velocity gradient, 
there can be no.force.on the vanes and no work 
can be done on the fluid. 

Yours faithfully, 
J. Jenntnes, B,Sc., A.M.I.Mech.E. 
Municipal Technical College, 
St. Helens, Lancs. 
July 18, 1945. 





OBITUARY. 


MR. A. R. BELLAMY. 


AnorHeR link with the early days of British 
internal-combustion engineering has been severed 
by the death, on July 16, of Mr. Alfred Rowe Bel- 
lamy, who, when he retired last year, had been a 
director for more than 50 years of Messrs. Ruston and 
Hornsby, Limited,, Grantham, and fitms absorbed 
in their organisation. Mr. Bellamy, who was 83, 
was the son of the Rev. J. Bellamy, B.A., 
and received his general education in his father’s 
school at Laxey, Isle of Man. He served a five 
years’ apprenticeship, from 1878 to 1883, with the 
Manchester firm of Pollock and Macnab, studying in 


THe Late Mr. A. R. Beviamy. 


the evenings at the Victoria University, and then 
joined the drawing-office staff of Messrs. J. E. H. 
Andrew and Company, the Stockport firm who were 
the British licensees for the Bisschop gas engine. 
This small engine—so small that- it was commonly 
rated in “ man-power ”’ instead of “‘ horse-power ’’— 
was invented by a Frenchman, Alexis de Bisschop 
and, largely because of the efforte and experimental 
work of Mr. Andrew and Mr. Bellamy, achieved 
more success in this country than in France, some 
thousands being built. While with Andrew and 
Company, Mr. Bellamy was closely concerned also 
with the development of the two-cycle “‘ Stockport ” 
gas engine. 

When the firm was made a limited liability com- 





pany, in 1886, Mr. Bellamy was appointed secretary 
and works manager; becoming general manager in 
1890 and eventually, in 1893, managing director. 
In that capacity, he was responsible for the layout 
and construction of their new works at Reddish, 
near Stockport, where he brought out, some years 
later; the four-cycle “‘ Stockport” engine, a hori- 
zontal type which resembled in many respects those 
developed by Dugald Clerk and Tangye:) Suction. 
gas producers were also made at the Reddish Works, 
which had been considerably extended by 1906, 
when the business was amalgamated with that of 
Messrs. Richard Hornsby and Sons, Limited. 
Naturally, Mr. Bellamy became a director of the 
amalgamated company, and continued on the board 
after the further amalgamation, in 1918, with 
Messrs. Ruston, Proctor and Company, of Lincoln. 
He was also 'a director of the associated company, 
Messrs. Ruston-Bucyrus, Limited, but advancing 
years and progressive’ ill-health obliged him to 
relinquish these appointments last year. Mr. Bel- 
lamy, who had lived in Grantham since 1906, was 
made an honorary freeman of the borough in 1937 
im recognition of his~ public’ services. He was a 
member of the Institution of Mechanical Engineers, 
and was:a founder and past president of the Gran- 


tham Engineering Society. 





THE UNIFICATION 
SCREW THREADS. 
(Continued from page 56.) 

WE continue below our report of the discussion 
at the afternoon session of the Conference on the 
Unification of Screw Threads, held at the Institu- 
tion of Mechanical Engineers, London, 8.W.1, on 
Friday, June 22, 1945. 

Mr. J. M. Newton’s impressions, based on a long 
experience of the manufacture of steam turbines 
and allied plant, and covering fastening screws over 
a range from } in. to 6in. in diameter, were that a 
change of standard would be both costly and 
troublesome. In the case of the manufacture he 
had described, using a large range of screw sizes in 
relatively small quantities, the change must be 
costly ; broadly, he thought that the cost for cutting 
tools and gauges alone would not be less than 20/. 
per employee. One difficulty was that if a nut of 
the old series could be jammed on a bolt of the new 
series, or vice versa, some ingenious fitter would try 
the experiment, and he would find many to succeed 
him. It was necessary, therefore, to make out a 
good case for the change. In his opinion, the case 
was overwhelming under war conditions ; but under 
peace conditions he was not so sure, nor did he think 
that the case was as strong as it was put in the 
papers before the Conference. He could recall no 
ease where he had suffered inconvenience because 
the British standard did not agree with the Ameri- 
can; but in the case, for instance, of transport 
companies, operating in different countries with 
different standards, and in the Dominions and 
Colonies, where competing standards were used, 
great inconvenience might be caused. The work of 
the engineer was, in effect, making the world smaller, 
and we had to develop the resources of the Empire, 
so that the arguments in favour of a change would 
probably grow stronger as time passed. 

His firm, started many years ago as a branch of 
an American company, had used American stan- 
dard threads. At the beginning of the present 
century they changed to Whitworth, as the result 
of a decision on policy. “They had also experienced 
another change, from gas pipe threads to British 
standard pipe threads. Further, all firms who did 
Admiralty as well as general engineering work used 
two standards ; if the Admiralty adopted any new 
standard which was introduced it would be some- 
thing to set against the cost of the change. The 
change, if it came, would be a very big thing. 
however, and he agreed with previous speakers that 
it should not be a mere compromise, but should be 
to the best thread, based first on performance and 
secondly on ease of manufacture. He strongly 
welcomed the proposed fatigue tests. 

Fine pitches were cheaper and easier to produce, 
and he imagined that they were more efficient from 
the designer’s point of view. What, then, was the 
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duced his series, cast iron was a universal material 
of construction, the accuracy of threads was poor 
compared with those of to-day, and therefore he 
had to have each individual thread as a strong 
buttress. To-day, steel was a more general material 
of construction, and the fit was invariably better ; 
therefore, he strongly urged the use of fine pitches, 
and as few of them as possible, because, with a 
small number of pitches, or a single pitch covering 
a range of diameters, the same thread-milling cutter, 
grinding wheel or rolling tool would cover a range 
of diameters. That might have no effect on mass 
production, but it had a considerable effect on the 
small batch production associated with general 
engineering. 

Mr. B. R. Byrne thought it appropriate to 
examine the nature of the stress concentration in 
screw threads under load, particularly because of 
the diversity of material to which screw threads 
might be applied. Some work had been done at the 
Southern Railway laboratories on the fracture of 
locomotive firebox stays. It was commonly believed 
that the stress was greatest at the root of the thread, 
the point of minimum section, but it was not so; 
the examination of threaded members which had 
failed under fatigue, revealed that the creeping 
flaws did not necessarily form at the bottom of the 
root, but at a point on the flank nearer the transition 
from the root curve into the flank. That pecu- 
liarity had been studied by photo-elastic methods. 
Such investigations were usually limited to the 
study of stresses in two dimensions, and, although 
most problems arose from three-dimensional stress, 
it was usually convenient to handle a problem by 
selecting a slice through the loaded member for 
two-dimensional study. In the absence of a satis- 
factory analytical solution for the calculation of 
complex stresses, the polarised-light method offered 
a first approximation which enabled the 
designer to understand the mechanism’ of stress 
distribution. 

The model of a firebox stay, subjected to photo- 
elastic test under combined tension and bending, 
showed that there was a little residual stress in 
the threads from machining operations. As 
the load was applied, a stress concentration 

appeared midway between the flanks of the thread, 
approximately about a line to the 
root diameter. With increasing load, the highly 
stressed zone broadened and extended sideways 
until it met the flanks. From that stage onwards, 
successive orders of stress fringes appeared above 
and below the first zone, and crept up the stay 
gradually ; but they did not reach the crest, which 
remained unstressed. The lower ones spread into 
the body of the stay. The greatest stress occurred 
near the transition from root to flank. It was not 
apparent at first why the maximum stress should 
occur at the flank, but the reason was that the 
material between the roots, when strained, had to 
do work upon the triangular section of material 
above it. It was convenient, in fact, to regard the 
stay, not as a bar with grooves cut in it, but as a 
bar of the core diameter of the thread with a 
continuous helix superimposed on it. The roots 
of the threads opened when strained, but this did 
not fully meet the requirements of the superimposed 
load, and so the first stiff resistance to the extension 
of the ‘material was encountered a little way up 
the side of the flank. Picturing the boundary 
between straiped and unstrained material, it would 
be appreciated that the triangular section, in order 
to accommodate itself to the movements of the 
stay, must undergo both extension and curvature 
of its base-line. It would appear, therefore, that, 
in the first series of tests to be made by the National 
Physical Laboratory, with constant depth of engage- 
ment, the choice of root radius would affect the 
relationship of root stress to flank stress, and the 
influence of that relationship should be visible in 
the test results—remembering that, for steel, it 
was generally accepted that the determining factor 
in fatigue failure was the maximum shear stress. 

Mr. K. J. Hume, referring to buttress threads, 





to be interchangeable with other components of 
different manufacture, the standardisation of a 
different angle would not cause great inconvenience. 
Tooling, however, was more affected, as a single 
universal form would greatly facilitate the supply 
of chasers, milling hobs, thread-grinding cams, etc. 
Experience in gauging an external buttress ‘thread 
of 12 threads per inch, on a ring component split 
across a diameter, had proved the merits of the 
type of external-thread calliper which straddled a 
chord and measured the diameter by means of a 
graduated eccentric cam carrying a thread form. 
The measurement of pitch on gauges and sample 
component threads appeared to present no greater 
difficulty than on symmetrical threads, provided a 
stylus was used, cranked at the end by approxi- 
mately 20 deg. As in other threads, control of 
form, angle and pitch could be carried out best by 
routine i ion and projection of samples, 
coupled with the careful checking of all cutting 
tools before acceptance for use. 

On the question of the unification of British and 
American threads, it was agreed that a common 
British-American screw thread system would have 
saved much valuable time and money during the 
war and would have similar, if less obvious, advan- 
tages in peace-time; but there must be a long 
transition period before that standard would come 
into universal use. In the strictest sense, that 
period would be as long as replacements and inter- 
changeable parts were required for existing designs. 
Meanwhile, the new standard could be used increas- 
ingly, but it would require considerable courage on 
the part of designers and manufacturers to change 
to a new standard in the initial stages, when the 
practical approval and acceptance of industry 
generally was still uncertain. Assuming that a new 
standard thread form was decided on, it must ‘fall 
into one of three categories, i.c., interchangeable 
with Whitworth, or with American, or neither form. 
In the worst case, this would mean three separate 
standards in operation side by side for, perhaps, 
half a century. The alternative to an entirely new 
standard was one that was interchangeable with 
one or the other of the existing standards. On the 
face of it, this seemed the most likely course to be 
adopted, and in that case it might be feasible to 
use in some applications a thread that was inter- 
changeable with both. The majority of sizes in the 
B.8.W. and American National Coarse series had 
common pitches and nearly equal effective dia- 
meters. It would be interesting to know how many 
B.8.W. and American National Coarse bolts and 
nuts had been interchanged during the war, with a 
little judicious “ fiddling,” and it might be sur- 
prising to know what stresses they had withstood ; 
the fact that this was possible encouraged attempts 
to unify those two standards. There was also 
a fairly close relationship between the B.A. and 
American National Fine series, particularly in the 
larger sizes, which were most commonly used. 
Although it might be tempting, in a superfine 
series which might be rationalised from those, to 
use the same thread form as in the coarser series, 
the merits of the rotund B.A. form on very small 
diameters must be carefully considered. 


(To be continued.) 





CoMPARATOR PLUG GaUGE.—From a descriptive leafiet 
just issued by Messrs. Machine Shop Equipment, Limited, 
135-142, Victoria-street, London, S.W.1, describing the 
“* Grasmere ” comparator plug gauge for measuring holes, 
it would appear that several developments have taken 
place since the instrument was described in some detail 
in the issue of ENGINEERING for May 12, 1944, page 376. 
One of these developments is the use of the plug gauge 
for checking the size of holes within predetermined 
limits, thus making only one operation necessary instead 
of the two involved by the use of plain “Go” and 
“Not Go” plug gauges. A new form of indicator 
reading to differences of + 0-0001 in. has, above the 
needle and scale, two adjustable marking points so that the 
diameter of the hole relative to the pre-determined limits 
is immediately discernible from the position of the needle 
between them. 





We continue below our account of the 
at the annual general meeting of the Iron and Steel 
Institute, held in London on July 11 and 12, and 
now deal with the afternoon session of July 11. 


CENTRIFUGAL CasTING OF STEEL. 

The first paper considered dealt with ‘‘ The 
Influence of Centrifugal Casting upon the Structure 
and Properties of Steel.” It was by Dr. L. Northcott 
and Mr. D. McLean, of the Armament Research 
Department, and was presented by Dr. Northcott. 
The purpose of the investigation described in the 
contribution was to determine the influence of 
variations in casting temperature, mould speed, 
mould temperature, and rate of pouring upon the 
structure, ‘segregation, and properties of centri- 
fugally-cast thick cylinders of nickel-chromium- 
molybdenum steel. It was found that low mould 
speeds resulted in splashing of the metal inside the 
mould, owing to the delayed pick-up; the 
was then composed of three sharply-defined zones, 
the middle one being the most pure and the inner- 
most zone the least pure. This was called type 1 
structure. Castings prepared at intermediate mould 
speeds were relatively free from segregation. This 
was termed the type 2 structure. At the highest 
mould speeds, noticeable vibration developed in the 
casting machine, and the castings showed a circum- 
ferential-line type of segregation banding to which 
the term, type 3 structure was applied. We reprinted 
the paper on page 197 of our previous volume. 

The discussion was opened by Dr. J. E. Hurst, 
who stated that he was not certain that he was 
very proud of what had been accomplished because 
he had supplied the machine employed. Never- 
theless, it was perhaps fortunate that the authors 
had investigated the problem which all who had 
had anything to do with centrifugal casting had 
encountered. In the opening paragraph of their 
paper, the authors had stated that the centrifugal 
process could be considered as one in which the 
fluid pressures involved were dependent on the 
mould speed and the density of the metal. He 
suggested, however, that the word “ metal speed ” 
be substituted for “mould speed,” because it was 
the metal speed which was important. The authors 
had stated that type 1 structure was due to slow 
mould speed and was probably associated with lack 
of pick-up of metal during rotation ; in other words, 
failure of the liquid metal to attain the speed of 
the mould during the time it was being accelerated. 
Similar structures, however, were encountered in 
the centrifugal casting of cast iron and there was 
no question whatever that the metal had not 
been accelerated to the speed of the mould, and 
there was no lack of pick-up. ‘The authors had 
so far used a machine in which the ability to control 
the rotational and the conditions were 
limited, and he would like to see a careful investiga- 
tion made using an experimental machine in which 
every one of the potential variants could be isolated. 
Such a machine could be built and he would do all 
he could to help the authors to receive the 
support to continue their investigations. A final 
question was whether any work had been done on 
very thin castings not exceeding 1 cm. in thickness. 

The next speaker, -Dr. J. H. Whiteley, stated 
that he was still of the opinion that steel, before 
it began to freeze, began to segregate, and he was 
inclined to think that this was the explanation of 
the curious results obtained. Dr. 8. Spray, who 
followed, said that he had been concerned with 
the production of tubes, and, in every case, the 
band structure obtained had been of type 1. He 
would like to know the composition of the mould 
in the authors’ machine and whether it had been 
used sufficiently often to give some idea of its life. 
No mention had been made of physical tests in the 
paper and he would like to know what would be the 
effect of variations in composition on the physical 
properties of test pieces cut from the casting. 

Mr. M. M. Hallett stated that many of the 
phenomena mentioned in the paper had been known 
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previously in a general way, but the authors could 
claim to be the fitst to define the effects. with;some 
precision and to have elucidated a good many of the 
underlying problems. ' Of'the three types of struc- 
ture described, type 2 was, of course, the aim of the 
founder. Type 1 was rather unusual and the condi- 
tions necessary for its formation were so abnormal 
that it did not oceur very often. Type 3 structure, 
however, did occur and it was very troublesome to 
eliminate. There could be little doubt that this 
structure originated in the entrapment of a relatively 
impure band between solid walls of the metal, and 
he was satisfied that vibration might at least be a 
contributory factor. His experience, however, had 
been contrary to that of the authors, in that they 
stated that they had found the type 3 structure to 
be associated with high mould speed and excessive 
vibration. For a considerable period he had been con- 
cerned with producing aero-engine sleeves in high 
chromium steel in a machine running at 1,000 r.p.m., 
and with considerable vibration, but type 3 struc- 
ture was entirely absent. The same sleeves had 
then been produced at the same speed but with 
little or no vibration and immediately type 3 struc- 
ture was encountered. Eventually this structure 
was eliminated by increasing the mould speed to 
1,400 r.p.m., at which speed there was, at first, 
excessive apparent vibration and production of 
type 3 structure. Careful examination of the 
machine had enabled the vibration to be eliminated 
and the trouble was cured. It. seemed from this 
that only certain kinds of vibration caused trouble 
and that satisfactory castings could be made even 
with heavy vibrations of certain types. 

Mr. W. F. Chubb remarked that although the 
authors had obtained fundamental results, they 
were different from those obtained by others work- 
ing apparently under the same conditions. The 
point, however, was whether, in fact, the conditions 
were the same ; he did not think this at all likely. 
There must be some factor, not yet taken into 
account, which would explain the two different 
sets of results. So far, only certain types of steel 
had been investigated and it might be possible to 
overcome some of the difficulties by changing the 
composition and ascertaining the effect on structure 
of adding various elements such as nickel, chro- 
mium, manganese or other alloying agents. 

In a brief reply, Dr. Northcott stated that no 
great amount of work had been done on thin steel 
castings, but similar work on other alloys had 
shown that if the thickness of the casting were 
reduced, type 3 structure disa altogether. 
As regards the composition of the mould, provided 
it was a chill mould, he did not think it mattered at 
all. The only effective factor was the rate of cooling 
and, for types 1 and 2 structures, a fair rate of cooling 
was necessary. The outstanding contribution made 
by Mr. Hallett, that pronounced vibration did not 
necessarily lead to type 3 structure, whereas less 
vibration did, was justified. Work so far carried 
out on crystals had shown that there were certain 
types of vibration which had a peculiar, effect. on 
erystal structure. Vibration was undoubtedly a 
subject for further investigation. 

LraD-BEaRING STEELS. 


Three papers on lead-bearing steels were then 
presented in turn by their authors and discussed 
jointly. The first paper, entitled ‘‘ Examination 
of Two Ingots of Free-Cutting Steel, One Containing 
Lead and the Other Lead-Free,” was by Mr. C, 8. 
Graham, of Messrs. John Lysaght, Limited, Scun- 
thorpe. When presenting his contribution, Mr. 
Graham stated that the segregation in an ingot of 
leaded steel had been compared with that in a non- 
leaded ingot from the same cast. Both ingots had 
been sectioned along the vertical axis. Little 
difference in the chemical compositions of ten 
samples taken from each ingot had been found, with 
the exception of a small, but possibly significant, 
reduction in the oxygen content in the lead-beari 
ingot. The lead itself was evenly distributed, 
except at the extreme base of the ingot. Examina- 
tion of the axial section indicated that the leaded 
ingot showed less segregation of sulphur and a 
thinner columnar zone than the lead-free ingot. 

The second paper, which was by Mr. T. H. 
Schofield, of the National Physical Laboratory, 





dealt with. ‘“‘ The. Microscopical Examination of 
Samples of Lead-Bearing and Lead-Free Steels and 
Ingot Irons.” The author stated that all the lead- 
bearing materials examined showed inclusions which 
had @ rough and mottled appearance after using a 
normal polishing technique for steels, this indicating 
that they were relatively soft or brittle and had 
been partly removed. Inclusions of this type were 
not observed in lead-free materials, but they 
resembled. certain inclusions in lead-bearing brass. 
After using a modified polishing technique, employ- 
ing specially-prepared alumina and water made 
slightly alkaline with ammonia, the inclusions 
appeared white and smooth. An etching test 
indicated that they consisted of, or contained, lead. 
Moreover, the inclusions were removed by mercury 
at 100 deg. C., which suggested that they consisted 
of a metal or metallic compound which alloyed 
with mercury. Heating experiments did not provide 
definite evidence that the inclusions had melted at a 
temperature just above the melting point of lead. 
The third paper on lead-bearing steels was by 
Mr. W. E. Bardgett and Mr. R. E. Lismer, of the 
Central Research Department, The United Steel 
ies, Limited, and was entitled ‘“‘ Mode of 
Occurrence of Lead in Lead-Bearing Steels and the 
Mechanism of the Exudation Test.” These authors 
stated that an extensive examination of leaded and 
non-leaded high-sulphur steels, manganese-molyb- 
denum: wrought steels, and 0-25 per cent. carbon, 
1 per cent. manganese-steel ingots had been made. 
Normal methods of microscopic examination had 
failed to reveal the presence of lead as discrete 
particles, but an electrolytic method, employing 
10 per cent. ammonium acetate solution, had shown 
up, in 30 seconds, particles believed to be lead and 
not visible in unetched specimens. A new electro- 
graphic method, involving the use of gelatine paper 
soaked in 10 per cent. ammonium acetate solution 
and an electric current of 2 volts per square inch of 


to the surface at a temperature of 235 deg. to 
240 deg. C., the steel structure being slightly dis- 


and 

bottom of the ingot, but it did not do 

The next speaker, Dr. N. P. Allen, com- 

on the extraordinary appearance of the lead 

manner in which the i 

. T. H. Schofield, discussing the 

and Lismer, said that he 

interested in the exudation test. 

that lead segregates, which had 

not been actually present at the surface of the billet 

section under examination, had forced their way 

to the surface under at the temperature of 

the test. He would like to know to what this pres- 

sure was thought to be due. It was difficult to 

understand why lead, if it were lead, in the interior 

of the metal should be forced to the surface. It 

had been stated that the phenomenon might be 

associated with changes in internal stress, but it 

was difficult to believe this on account of the 

relatively low temperature at which exudation 
occurred 


Mr. W. E. Bardgett, speaking on Mr. Schofield’s 
paper, said that two of his samples were from 
precisely the same cast as the ingot which he and 
his co-author had examined. Mr. Schofield had 
obtained certain results which he and Mr. Lismer 
had not. In the circumstances, he suggested that 
they should all get together with a microscope and 
try to explain the differences. It could not be 
done in an open discussion. 

At this stage of the proceedings, the meeting was 
adjourned until the following morning, July 12. 

(To be continued.) 


A NOTABLE SHIPPING CENTENARY. 


Just a hundred years ago, the most famous mer. 
chant ship of her day, the Great Britain, was on her 
maiden voyage across the Atlantic, having left Liverpoo| 
on July 26, 1845; She had been under construction for 
six years, and had cost over 100,0001, By 1845, the 
Atlantic had been crossed and recrossed many times by 
steam vessels but these were all of wood and driven by 
— wheels. They were more or less of standard 

lesign, but the Great Britain with her hull of iron, sub. 
divided by iron bulkheads, and with her great engine, 
with chain drive to the six-bladed screw, embodied 
seores of new ideas. Royalty had launched her at 
Bristol and had visited her at Blackwall. 

She made the round voyage twice more and 
then, on her fourth trip, an error of navigation 
led to her stranding in Dundrum Bay, Co. Down, 
Ireland. It was a great misfortune for her owners 
but it proved a good advertisement for iron ships 
for, in the winter of 1846-47, she withstood 

i by the sea which would have broken up 
any wooden ship six times over. Nothing daunted, 
her designer, I. K. Brunel, Captain Christopher Claxton, 
R.N., and James Bremner, the salvage expert, managed 
to refloat her; and Fawcett, Preston and Company, 
of Liverpool, after surveying the damage she had 
received, reported that “‘ We do not conceive it would 
have been possible under similar circumstances, to stop 
holes of the size mentioned, in the bottom of a wooden 
vessel; and we may further remark, that the iron of 
which the frames and plates are made must. have been 
of most excellent quality.” One of the ships which 











helped to tow her off was the ill-fated H.M.S. Birken- 
head built by Laird Brothers at Birkenhead. But the 
salvage of the ship could not revive the fortunes of the 
Great Western Steamship Company, and the Great 
Britain was sold. 

After a spell of idleness in dock, she was refitted, 
her masts being reduced in number from six to four, 
and, with a fine set of Penn’s oscillating engines in 
place of those admired by Queen Victoria, she became 
again “ the mammoth of the seas.” In 1852, following 
in the track of the forgotten Clyde-built Australasian, 
she sailed direct for Australia and, save for the Crimea 
War years, she remained on this run for néarly a quarter 
of a century, sailing as much as steaming. She then 
again went into retirement. In 1882, 37 years after 
her maiden voyage, she was converted to a sailing ship, 
with her hull sheathed in wood, and made two voyages 
to San Francisco. Sailing for the last time on February 
6, 1886, she was dismasted off Cape Horn and, returning 
to Port Stanley, Falkland Islands, was surveyed there 
and condemned. For nearly 50 years she was used 
by the Falkland Islands Company as a wool and coal 
stere. When it was learned that she was to be finally 
abandoned, the Governor of the Falkland Islands, Sir 
Henniker Heaton, tried to raise a fund for her preserva- 
tion. This scheme meeting with no success, it was 
decided that she should be sunk at sea, but other counsels 
prevailing, and in 1937 she was placed in honourable 
retirement in Sparrow Cove, where she lies today. On 

53 of our 156th volume (1943), we gave the 
imensions and some constructional details of the ship, 
and on page 77 of the same volume we reproduced a 
ome 4 of ber in her last berth. The illustration 
rewith is from a ph ph taken about two years 
earlier, by the Rev. L. L. R. Griffiths, B.A., R.N. The 
Great Britain was then still afloat; when she was 
beached finally in Sparrow Cove, she was deliberately 





holed to ensure that she remained there. 
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In a statement issued last week over the signature 
of its chairman, Mr. Robert Foot, the Mining Associa- 
tion announced that a technical committee had been 


ought to be 21. a ton higher than those of the United 
States where so much more was paid in wages, and costs 
of freight and carriage had to be added. Russia had 
shown that with a nationally-owned steel industry she 
was able to re-build cities andre-equip the biggest army 
in the world. 


A promise was given 
all in its power to make the Government's policy 
effective. 





The main points of the Government's 8 proposals, it 
was declared, were (1) ‘‘ That the working, treatment, 
and disposal of coal should continue to be conducted 
by private enterprise, 

PR se econ the Sound need 
the maximum Ser: (2) That @ come a the 

ing out of the plans for securing proper 
development and efficient conduct < 2 in 
each coalfield according to the best practice 





which provided for 
shall be undertaken by the industry itself. (3) That, | missal. 
in so far as the grouping or ama! ion of collieries 
is necessary for this object, it be carried through} The resolution adopted by the conference also asked 
voluntarily, if possible, ee compulsion. | for the consolidation of all war bonuses into standard 


(4) That amalgamation for fo wale do mot 

proposed, for in this diversified industry, where 

ditions vary widely, geri cedenbted or 
not 





piuset Ee Ceeee ever diner. eecmmngee to the sation | stendand 40:5 week without reduction in w: 
and to the i (5) — a erg ped The establishment of the principle of two weeks annual 
appointed by inister ¢ wer, and | holiday with full throughout industry, and pay-| - oo. 
subject to his direction, shall be set wu with | ment, in addition for six statutory ys was 
the duty of itself that the scope effect | emphasised 
of the conform to national requirements, having 


carried through.” 





engaged in what had hitherto been regarded as women’s 
3 oF = work, the union would endeavour to secure a standard 
The structure to be established within the industry | commensurate with the basic wage for men in the same 
it is stated, will now be worked out in relation to the 


industry. That meant that wages would not be fixed 
Covpenent a eeeecns nea: of a statutory | for women because they were women, but on the value 
thority, taking fully into regard plan. In| of their production. 


——_ 


accordance with the resolution of the central com- 
ini ptetne wteenes Sect. ake Selaee SS Sitial. Com 


ical onj ee ot Reet Poy, 98 ener Donen y, Directo: 
ae detailed i pater he Pree National 
ments for » since Federation, said aon that “ equal 
ensure that those responsible shall take into scoount the peer hg seyred rans ee eee ae a 
Reid inel the conditions of success, and | whether the p between men and women was 
the Foot and their report on the under- | wider than the abi but whether, in principle, | P® 
standing that it is the policy of the to ensure 


aS oe 
factories making 


cases, it 
and not 


ee and a half 
ours. 


ad 


delegate conference of the Transport and General 
Workers’ Union, at Blackpool last week. adopted a 
resolution calling for public ownership of the fuel and | j 
power industries, the iron and steel industries and all 
forms of inland trans rail, waterways, and 
civil aviation. Mr. est Bevin, who introduced the 
subject, said that the question was not simply one of 
transft these industries to blic ownership 
because of the results that would follow for labour. 
The whole future of Britain’s position in the: industrial 
world was dependent on the organisation of the great 
basic industries. There was not an industry which 
did not on coal; yet coal had been a subject 
of industrial and political conflict for over a hundred 
years. In no industry was there ter bitterness 
than in the coal industry. The public ownership of 
the coal industry and of electricity was, he believed, 
vitally necessary to the survival of the nation. 





Last week’s delegate conference of the Transport and 
General Workers’ Union, at Blackpool, agreed that 
when Mr. Bevin retires from the position of general 
i be retained in a 


The official cost-of-living index figure on June 30 
was 107 points above the level of July, 1914, compared 
with 104 poins at June 1. For food alone, the index 
figure at June 30 was 76 points above July, 1914, com- 
pared with 70 points at June 1. The rise was due to 
an increase in the average price of potatoes during June. 


According to the Manchester Guardian, the flat rate 
advances in cotton spinning and manpfacturing trade 
wages, which came into effect last month, do not appear 
as yet to have produced any im caeroend general change 
in the labour supply. No such change, perhaps, was 
to be expected during the season of annual holidays, | ¥® 
but some improvement is likely to be noticeable in the 
late autumn. Meanwhile one or two districts report a 
slight easing in the position as regards card-room labour, 
in which the shortage has been severe and widespread ; 
and it is also reported that many former weavers are 
seeking employment in mills in North-east Lancashire. 
In view of the yarn shortage many manufacturers are 
unable to find work for additional weavers. 





Concerning electricity, Mr. Bevin said that it was 
vital to the nation that the supply should be a publicly 
owned service under which rie soa in the country 
got electricity at the same Hardly anything 
would assist agriculture and 9 vosetthenngll of rural 
England so much as the help mach the amenities which 
electricity could give. Steel prices. he went on to say, 
were too high. We had given the steel industry tarifie 
and all we had got was rings and ye price- 
fixing and lazy-mindedness. The t engineering 
trades could not give their full quota of employment 
unless the basic steel industry were put right. He 
could not believe that our steel prices in this country 


castings. The production 





THE FUTURE OF THE LIGHT-ALLOY 
FOUNDRY INDUSTRY.* 


By W. C, Deverrvx, F.R.Ae.S., M.L.A.E. 


Tue output of aluminium a in the — 
1924 to 1933 remained fairly al 
10,000 tons a year. In 1934-35, sccording to the ath 
Census of Prodaction, a 50-per cent. increase in output 
brought this figure up to 15,600 tons. Production rose at 
ho | ai increasing rate from that time on, until the outbreak 
of war brought ee ae 
which, it is estimated, attained about 28,000 tons in 
1940, 32,000 tons in 1941, 47,000 tons in 1942, 56,000 
tons in 1943, and reached a peak of about 65,000 tons 
in 1944. A very rough estimate of the structure of the 
industry at this a = would give about 
25,000 tons as the output of three over 
Stele c paraede aenaaae etalon 
Sn ee ee ee 
1,000 tons and 5,000 tons a year, and roughly 20,000 
tons produced by about 130 light-alloy foundries, the 
prod 


a figure of 400 tons a year 
war has brought about an expansion in 
the production of magnesium even more in 
ion than in the uction of aluminium 
die-cast incendiary bombs 
at a peak rate of 4,327,000 castings a month accounts 
for a — ana portion of the production of magnesium 
rate of output of other magnesium 

pr was about 700 tons a month. 

A significant feature of recent years has been the 
increasing size of castings ordered in both aluminium 
and magnesium-base alloys ; it is not in the direction 
of large castings, however, that the future “‘ bread and 
butter ” lines of the industry lie. It must be remem- 
bered that the bulk of the equipment now available, 
and with which we shall have to carry on during the 
first few years after the war, is designed chiefly for the 
production of aircraft parts, namely, mainly small and 
medium-sized castings. Such equipment is well suited 
to the quantity production of equipment, fittings and 
furnishings for the rehousing programme, for auto- 
mobile construction, etc. The equipment capable of 
handling benaing ine eting will be an asset for the ship- 

, and mechanical-engineering fields. 
yy the larger firms, namely, those having an 
output tof 5,000, and more, tons per annum, no optimum 
ttern can be found. One large group consists of 
several foundries i of aluminium, 
magnesium, and iron, also foundry equipment and 
wrought light-alloy products. Another very large 
group of foundries is part of a much larger organisation, 
the principal interest of which lies in the manufacture 
of aero engines and motor cars. Yet another organisa- 
tion is devoted entirely to = manufacture of light- 
alloy castings, while ned equally with 
the manufacture of wrought light alloys. The structure 
of the smaller foundries is even more complicated. 
They range from the jobbing foundry of a large general 
engineering concern, h a variety of foundries 
devoted entirely to the business of casting light alloys, 
to the highly specialised foundries producing nothing 
but die-cast aluminium pistons. With such a complex 
industry to deal with it is well nigh impossible to make 
any forecast of a general nature which could hold for 
an but a particular kind of firm in the industry. 
understand that there are more than 600 foundries 
in this country making aluminium castings to some 
extent and yet about 70 per cent. of the total output 
of aluminium comes from about a dozen 
firms. Owing to the much more complex processes 
involved in casting magnesium alloys, this branch 
of the industry naturally tends to be more compact, 
since the casting of magnesium necessitates far more 
rigid technical control and expensive and elaborate 
equipment. For these and other reasons, I have found 
it necessary to confine most of my remarks to conditions 
as they apply to the larger units of the industry, 
although, of course, much that concerns these large 
foundries will apply to the smaller units as well. 

It would be quite impossible in the limited time 
available to give anything like a complete picture of 
the ways in which the light-alloy industry has achieved 
its great war-time ex on. All I can do here is to 
illustrate, by way of example, the manner in which 
mechanisation has been employed to achieve very high 
— despite the severe shortage of skilled foundry 

ers. For this purpose I have chosen as my example 
the foundries of Rolls-Royce, Limited, at Glasgow. 
Fig. 1, on page 78, is a view of the sand foundry 








* Kighth Edward Williams Lecture delivered before 
the Institute of British Foundrymen at the annual gen- 
eral meeting, held in London on Saturday, June 16, 1945. 
Abridged. 

} Foundry Trade Journal, April 9, 1944, page 818. 
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showing the layout of the moulding machines and 
conveyors and the line of pyrometers mounted along 
the foundry floor. Fig. 2 shows the moulding, core 
assembly and casting of the upper half of the Merlin- 
engine crankcase in this foundry—a fine example of 
the proper use of labour-saving machinery and equip- 
ment. The moulding machines can be: seen in the 
d, while. various stages of assembly are shown 
in the foreground. Fig. 3, opposite, shows the moulding 
machine for the upper half of the crankcase in the 
pattern-withdrawal position. Fig. 4, on the same page, 
is included to illustrate what can be achieved by the use 
of modern moulding machinery in combination with 
design and good pattern equipment. It shows a 
girl making the large, intricate and complicated 
“brick ” core used in cylinder heads, at the rate of 
30 per shift, which contrasts sharply with the six cores 
per shift produced by skilled coremakers by the conven- 
tional hand-making methods. A finished core is seen 
on the table on the right. 

There is little need to point out that the question of 
price takes a paramount place in any discussion of the 
extent and nature of future markets for light-alloy 
castings. I have repeatedly urged the importance of 
positive action in this respect during the past few years, 
and have constantly drawn attention to the problem 
created by the existence of a very large light-alloy 
fabricating industry in this country and the moderate 
size of our home resources for the production of alu- 
minium. I have drawn attention, at every oppor- 
tunity which has presented itself, to the danger of a 
policy of tariff barriers against. overseas suppliers of 
cheap light metal as a threat to the existence of this 
large and vital industry of which the light-alloy foun- 
dries are an important part. As you know, the price 
of primary aluminium has now been reduced from 
110i. to 851. per ton, and I believe that still further 
reductions can be made if the import from low-cost 
producers is not interfered with. The time is ripe, 
therefore, to discuss the effects which this reduction 
and the improvements in production methods and 
equipment will produce in the price of engineering 
light-alloy components. In discussing this matter, I 
immediately find myself in a somewhat difficult posi- 
tion. I am very strongly opposed, and I think most 
foundrymen will support me, to the system which has 
grown up in the past of quoting for castings in terms of 
@ price per . This system is particularly harmful 
to light alloys in comparison with the heavy metals. 
Few engineers would expect to buy fully-machined 
engine parts on a weight basis; neither would they 
expect their machines to sell by the pound. 

My difficulty is to present prices in general terms 
without using the price-per-pound basis. It might be 
considered unethical of me to make direct comparisons 
between similar castings of different materials and my 
argument would lose weight if I were to deal with 
hypothetical castings. I have resolved, therefore, 
under the protection of the preceding remarks, to 
make my comparisons on the weight basis emphasising 
that they are.so made only to facilitate generalised 
comparisons and that they should not be taken as 
signifying any concession to the system as applied to 
specific castings. In di 
I must first draw attention to the fact that, during the 
past six years, the normal predominance of price has 
had to give way to that of expediency and it is well 
known that all costs have risen well above pre-war 
levels. One of the best examples I know of is also one 
of the most important light-alloy castings produced by 
our industry during the war, namely, the Rolls-Royce 
Merlin engine crankcase to which reference has been 
made above. It is a highy-stressed casting and the 
performance and reliability of the engine have been 
put to the very hardest trials in all parts of the world. 
It has probably been tested more severely than any 
other piece of precision machinery has ever been 
before. 

A major proportion of these crankeases has been 
produced in a foundry built and equipped for full-scale 
mass-production during the war; it is produced very 
largely by girls. Production of these complicated 
castings has been at the rate of 500 per week. W 
aluminium was at the controlled price of 1101. per ton, 
or 11-8d. per pound, this casting was produced for 
2s. 5d. per pound, and I would emphasise that it is a 
casting made in a high-duty, heat-treated alloy— 
Hiduminium R.R.50 to be precise. With the present 
ruling price of 851. per ton, or 9-ld. per pound, for 
aluminium, the casting is being made for less than 
2s. 3d. per pound. Those figures refer to castings 
made from primary materials, but we must also here 
take into account another important development 
which has taken place during the war. I refer to the 
great advances made in the recovery of high-quality 
secondary alloys from scrap. This has a very important 
bearing on the problem, for we are presented) with 
another important reduction in costs. Secondary 
aluminium of high quality can be made to very close 
composition tolerances for less than 451. per ton, or 
4-8d. per pound. This means that a casting of this 








ing this question of prices, | - 


hen | this casting and Fig. 6 the casting as it is removed 





LIGHT-ALLOY FOUNDRY WORK. 
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type could be made for less than 1s. 7d. per pound. 
As I have said, this is a highly-stressed sand casting, 
and we now turn to the less complicated castings 
made by the gravity die-casting process. I will take, 
as an example, one of the most important of these 
die-castings—the lower half crankcase of the Merlin 
engine—which performs high-duty service in a high- 
output engine. Fig. 5, opposite, shows the die for 


from the die, with runners and risers attached. 

I think that everyone will agree that this is a very 
remarkable achievement, especially when it is borne 
in mind that the casting is produced to the exacting 
requirements of aero-engine practice with all the 
searching tests that this implies, and at a selling price 
of less than a shilling a pound. The implications of 
this statement call for very deep and careful considera- 
tion. It means, in effect, that a similar casting of 
equal volume in a heavy metal, such as cast iron, 
would have to sell for less than 4d. per pound to equal 
the priee of the light-alloy casting, even if we omit 
from our considerations the further savings—and these 
are quite considerable—resulting from the greater 
ease of machining the light-alloy casting, its lower’ 
handling and transport costs, and the great saving in 
weight, as a machine component. It follows that, for 





large outputs of light-alloy castings, where the standards 


of quality are less exacting than those in force for 
aircraft com mts, still lower prices will obtain. I 
think, therefore, that there can be very little doubt 
that we can confidently look forward to a market for 
ie castings far gneater, and very much more 
varied, than anything we knew before the war. It 
must, of course, be pointed out that the above remarks 
apply only in the case of castings made on a continuous 
production basis and in quantities sufficient to permit 
the use of all the labour-saving devices which have 
become highly developed during the war. The volume 
of orders must permit the use of the very best patterns 
and die equipment and the fullest utilisation of facili- 
ties for mechanised production and material-handling 
methods. 

Such foundries as that I have described are an 
essential part of a modern industrial economy, but 
they are by no means the whole of the industry. There 
must always be the smaller jobbing and short-run 


_production foundries to take up the thousand and one 


castings required in quantities insufficient to justify 
heavy investment in specialised equipment. Our 
civilisation depends on so many items, most of them 
of trivial importance individually, that no amount of 
planning can provide for all our requirements and for 
each item to be produced to a long-term plan. A great 
number of designs call for castings in which the matter 
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Movutpine Macarine ror “‘ Meruin”’ Enoive CRANKCASE. 





Fie. 6. Castine or Lower Har or “ Meriin”’ EnGrne CRANKCASE. 


of strength is of very little importance. In practically 
all of these the most important object is a low price 
for the finished goods and a pleasing appearance having 
sales appeal. In most cases lightness is also an 
advantage. 

In this field I see great possibilities for large and 
medium-scale production of pressure and gravity die- 
castings of light alloys. Especially do I visualise 
important applications for magnesium alloys, although 





I believe that the field will still be dominated by 
aluminium, including the secondary-aluminium alloys, 
the production of which, to exacting standards of 
quality, has now become highly developed. Finally, 
I believe that there is a growing appreciation, resulting 
from modern developments in casting and quality 
control, of the economies offered by castings compared 
with fabricated assemblies. Engineers have already 
shown their confidence in castings for highly-stressed 
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components in aircraft and they are becoming increas- 
ingly appreciative of the advantages which the fiexi- 
bility of the casting process offers in design and of the 
freedom from “ stress raisers’ which the jointless cast 
component offers. 

Among the most etriking features of light-alloy develop- 
ment inthis war have been the manner in which alloys, 
well established before the war, have been able to meet 
the increasing demands placed upon them; the pressing 
into service of alloys which were in the development 
stage at the outbreak of the war, and the up-grading 
of medium-strength alloys, particularly those made 
from secon materials, to fulfil applications for 
which they were considered unsuitable before the war, 
but for which they have now been proved quite 
adequate. One alloy, which was developed as long ago 
as 1927 to fulfil the requirements for castings for a 
particularly highly-stressed aero engine, has continued 
in service to the present day. It has been modified 
from time to time, of course, but it has been found 
capable of fulfilling the requirements of the engineer, 
the foundryman and the metallurgist. The medium- 
strength and so-called “secondary” alloys have 
played an important part in aircraft construction during 
the war. Their use was made necessary in the early 
days by the shortage of primary aluminium, but they 
were so well founded and the secondary-aluminium 
industry has developed such efficient methods of 
refining and control that these alloys have stayed on 
after the original reason for their use had passed away. 
I believe that they will continue in use for many years 
after the war for it has been proved that they are suit- 
able for all but the most exacting requirements. * 

It is in the field of magnesium casting alloys that I 
anticipate the most important developments. It is 
only within the past two years that we have come to 
understand the corrosion behaviour of magnesium. 
The important work of Dr. Hanawalt on-the effect 
of very small impurities on the corrosion resistance of 
magnesium has coincided with, and perhaps was partly 
suggested by, the new processes for producing mag- 
nesium which have come into operation since the 
outbreak of war. Some of these processes, in particular 
the thermal-reduction processes, yield a product 
remarkably low in those impurities which have been 
found to be severely detrimental to the corrosion 
resistance of magnesium and its alloys. With the new 
high-purity magnesium now available in commercial 
quantities and at commercial prices, we are presented 
with great opportunities for the use of magnesium 
castings in applications in" which, previously, they 
would have suffered severe corrosion. At the same 
time protective processes offering greatly enhanced 
resistance to corrosion have been evolved. The present 
control price of magnesium ingot is ls. 6d. per pound, 
yet the high-purity metal from Canada could be sold 
in this country, at the present time, for 1s. 2d. per 
pound, and I have been told that it is hoped to be 
able soon to sell it at an even lower price. 

Another property of magnesium alloys which will 
receive the attention of research metallurgists is the 
relatively low yield point. Perhaps too much emphasis 
has been on the ultimate strength charac- 
teristics of magnesium alloys, which, considering their 
low specific gravity, compare very favourably with 
other alloys, but the wide difference between their 
ultimate strength and their yield point is a considerable 
disadvantage in practice. The properties of magne- 
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sium alloys at moderately elevated temperatures will 
also need to be improved if they are to be utilised for 
engine castings. 

As much as that of any other 
future of the 
ent on 
ance of research 


industry, the 
t-alloy foundry industry is depend- 
and I would stress the no. 
co-operative Siemon, 1 Wane the 
associations. ve 

in the future no firm, least of all one in a highly technical 
industry like the founding of light alloys, will be able 
to carry on without conducting research into its own 
ms. I have been very impressed b 

the and the quality of work of those 
ae pln gh > aiaipaand ah pourra gi 
per out of research on 
pyr 5 leastidediementhion ‘Chignart of institution 
is particularly valuable to small firms, such as those 
which form an important part of the light-alloy foundry 
ind in this count They are also very useful 
to the firms maintain their own research 
departments. I think that such institutions would be 
a great asset to our industrial structure in these days 
when an adequate research involves the 


the industry to ensure 

a people into the foundry 

properly-trained moulders, 

peat 6 and pattern-makers upon whose skill it 

is based. I am very glad to note the steps which 

are being -taken by this Institute to draw attention 

to the attractions of a career in the foundry. At the 

same time, I would like to say a word on the position 

of the seientist and technician in the foundry, I think 

that one of the most important tasks in the future will 

be to keep up with scientific and technical develop- 

ments as they can be or to the foundry. A great 

deal of original research is being undertaken in our 

universities and research institutions, and I hope that 

this will continue on an increasing scale as the promised 
additional support becomes available. 

We shall lose the benefit of the great achievements 
of our fundamental scientists, however, unless we, in 
industry, can organise ourselves so as to ap) _ 
great advances they are making in scientific know 
to the improvement of our materials and processes 
apply them rapidly without the great time-lag or aoe 
discovery and application with which we have been 
satisfied in the past. We must not lose the technique 
of the rapid exploitation of new discoveries which we 
have evolved under the urgency of war. Unless we can 
attract a sufficient number of properly-trained scient- 
ists into the foundry industry to interpret and apply 
the latest scientific discoveries, and unless we are pre- 
pared to give them the confidence and authority 
necessary to implement their projected improvements, 
the products of our own scientific research will go to 
other countries—the United States, for instance—where 
the seale of technological education and of the employ- 
ment of scientists in industry is at present much higher 
than it is here. 

_ I believe that the universities also have an obliga- 
tion to condition their students for industrial life, At 
present the tendency is for the more brilliant science 
graduates to stay at, or, after a brief experience of 
industry, return to, the academic research institutions. 
To fulfil all our requirements for industrial research, 
without depriving the academic laboratories, we shall 
require larger numbers of properly-trained scientists 
and it is essential that the universities and the industry 
should co-operate to devise the means of ensuring that 
the young scientists destined for an industrial career 
_ shall fit easily into industry when the time comes. 
Industry will then have the obligation to see that the 
scientists and technicians are properly rewarded for 
their contributions, that their work is appreciated and 
their achievements acknowledged. There should be 
no barriers to prevent them from rising, if they show 
the ability, to the highest administrative posts. At 
the same time they should not be pandered to at the 
expense of other branches of foundrymen, and on no 
account must we give way to the claims of the few 
very articulate scientists that industry should be run 
by, and for the benefit of, scientists because they 
alone can control it in the proper way. 





Se_F-PRmING WATER Pumps.—An illustrated leaflet 
containing full information on the 4-in. Rapier water 
pumps (Jaeger patents), manufactured by Messrs. Ran- 
somes and Rapier, Limited, Waterside Works, Ipswich, 
has recently been issued by the firm. The pump, which 
has a fully-automatic self-priming device without valves 
or adjusters, will handle water containing 25 per cent. of 
solid matter. It is normally mounted with a petrol- 
engine drive on a wheeled truck, and is made in two types, 
for light and heavy duty, respectively. The light-duty 
pump delivers 25,800 gallons per hour against a total 
head of 30 ft., including friction; the heavy duty pump 
will handle 37,200 gallons per hour against a total head 
of 25 ft. 
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MOTOR VEHICLES. 


567,097. Road-Wheel Bogie. Scammell Lorries, 
Limited, of Watford, W. D. North, of Hunton Bridge, and 
P. G. Hugh, of Watford, (2 Figs.) February 2, 1943.— 
An object of the invention is to enable the effective 
load to be distributed between the wheels of a four- 
wheeled driving bogie within certain limits. The front 
and rear road wheels are mounted in the front and rear 
The front, rear and 
centre sections of the balance arm are constructed as 
parts of a hollow case to enclose the gears transmitting 
the drive to the road wheels 1. Each road wheel has a 
gear wheel mounted on its axle and a driving pinion 7 
is mounted ‘in the centre section.5 of the balance arm. 
Intermediate gears 8 are carried by the centre section 
of the balance arm. The front and rear sections are 
detachable from the centre section 5, and this enables the 
gears to be placed readily in the balance arm. The 
balance arm is supported by the bearing 10 on the 
spigot 11 of the transverse dead axle which is arched 
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at the centre to afford good ground clearance. Mounted 
on the dead axle is the housing 13 containing the usual 
reduction gearing and the differential housing. The 
transverse driving axles are supported in roller bearings 
in the sides of the housing 13. Each driving axle is 
coupled by a universal joint to a telescopic driving 
coupling 20 and, through a further universal joint, to the 
splined spindle which carries the driving pinion 7. The 
splined spindle is supported in bearings in the two sides 
of the centre section 5 of the balance arm. The centre 
of the spigot 11 of the dead axle by which the balance 
arm is supportéd is below thé céntres of the driving 
wheels. In the figure it is shown as approximately 
two-thirds of the height of the road wheel centres above 
the ground. It is found that with heavy vehicles, 
effective road adhesion and a satisfactory distribution of 
the load between the driving wheels is obtained with this 
arrangement, The actual effective load distribution 
between the driving wheels may be varied by variation 
of the ratio of the height of the road wheel centres to 
the height of the centre of the pivot bearing for the 
balance arm or by varying the gear ratio of the gearing 
transmitting the drive in the balance arm, or both in 
combination. (Accepted January 29, 1945.) 


566,261. Air-Compressor Switch. Reavell and Com- 
pany, Limited, of Ipswich, and T. T. Mayers, of Ipswich. 
(6 Figs.) July 5, .1943. The switch is designed more 
particularly for stopping and starting air-compressor 
motors in accordance with the pressures in the receivers. 
The switch is simple to adjust so as to make and break 
the circuit over a wide range of pressures. A vertical 
cylinder 1 is connected at its lower end to the com- 
pressor air receiver and houses a free floating piston 2 
on which rests a rod 3. This rod carries a crosshead 4 
from which is suspended a rod 5 on-which slide two 
tappets 6 fixed in position by set screws; to the cross- 
head are attached helical tension springs which lie along- 
side the cylinder and at their lower ends are anchored 
to a ring 7a embracing and pivoted to the cylinder 1. 
A mercury tube switch 8 is clipped to a pivoted plate 9. 
At one end of this plate is a pin 12, which projects into 
the path of the tappets 6, so that the bar and tube are 
rocked by contact of either tappet with the pin; stops 
limit the movement of the plate and a toggle-action spring 
completes the movement towards either stop. The 
spring is a short length of flat watch spring sprung into 





a nick in the end of the bar. The crosshead 4 is steadied 


against excessive vibration by a rod 17 running through 
a guide eye in the cylinder wall. To prevent damage 
if the air pressure exceeds the working range, a stop 16 
is set to engage either tappet when it has moved thie 
Plate 9 sufficiently for the spring to complete its move. 
ment. By adjusting the tappets along che rod 5, the 
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switch can be set to make and break the circuit of the 
motor of the air compressor at any required receiver 
is 


567,115, Water-Tube, Boiler. Sir Harold Yarrow, of 
Glasgow. (2 Figs.) “May 28, 1943.—The object of the 


the furnace a to one side of a steam drum bd, a generating 
tube bank ¢ receiving heat by radiation only. The gases 
pass in the usual manner through a second generating tube 
bank d. The superheater is divided into an upper part ¢ 
and a lower part e’ and gases from the furnace transfer 
heat by convection to the upper part of the superheater, 
while the lower part is subjected to direct radiation 
from a second furnace f, the gases from which pass 
through the lower part e’ and a generating tube bank g. 
The two furnaces a and f are separately fired,so that the 
quantity of heat generated may be varied to suit different 
conditions. The arrangement is such that full evapora- 
tion and steam temperature can be obtained when only 
furnace a is fired, while at reduced loads, when the 


temperature would tend to fall, as the heat ag SP in 
furnace a is reduced, the furnace f is fired so as to main- 
tain the same temperature as in the case of full load. A 
baffle kh divides the superheater into its two parts, and 
the upper end h’ is movable along the superheater so as 
to vary the relative areas of the parts e and e’, the lower 


edge remaining in contact with the water drum. An 
economiser can be mounted in the fiue. Where the plant 
is required at times to operate at a lower steam tempera- 
ture than that which can be provided with the arrange- 
ment shown the Yarrow system of inter-stage desuper- 
heating in the superheater drum by means of water 
spray can be used. The invention is intended for use in 
connection with a Yarrow single-flow boiler, but could 
equally well be applied to a double gas flow Yarrow boiler 
where, in place of the generating tube bank c, a deep bank 
is provided, and the gases which pass on either side of 
the steam drum are damper controlled to vary the 
proportions passing through the steam generating or the 
superheating side. The second furnace f then serves as 
an additional steam temperature control, and the damper 
control replaces the spray for reducing the steam tem- 
perature. (Accepted January 29, 1945.) 
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BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY—V.* 

Tue fourth article of this series described the 
method of repair adopted in dealing with the 
damaged brick viaduct situated at Pocock-street 


on the main connecting lines between Holborn 
Viaduct Station and Loughborough Junction. This 





probably of 500 kg., fell on the brick-arch viaduct 
near Juxon-street, which runs into Lambeth Walk. 
The viaduct carried eight lines of track and all 
were temporarily put out of action. 

A plan showing the arrangement of the tracks on 
the viaduct is reproduced in Fig. 4, on page 82 ; 
the brick arches in the immediate neighbourhood 
of the incident are numbered 160, 161, 162 and 163. 
The high-explosive bomb fell on the up main relief 
line over arch No. 161, and penetrated it, but 





Fie. 1. 


CLEaRING DEBRIS FROM GrouND Bretow ARCHES. 





Fic. 2. Damace To Prer BETWEEN ARCHES 160 AND 161. 


viaduct was damaged on April 19, 1941, but an 
earlier incident resulting in damage to the same 
type of structure occurred on September 7, 1940. 
The methods adopted to restore communications 
were entirely different in the two cases and form 
interesting examples of alternative ways of dealing 
with emergency conditions. The earlier incident 
resulted in the interruption of the whole of the 
connecting lines between Waterloo Station and 
Vauxhall Station. At about 10.50 p.m., on Sep- 
tember 7, a heavy-calibre high-explosive bomb, 





* Parts I, II, III and IV of this series appeared on 
pages 281, 341, 421 and 481 of vol. 159. - 








exploded before reaching ground level. A hole, 
about 35 ft. in diameter, was made in the crowns of 
arches No. 160, 161 and 162, leaving the up main 
through, up main relief, and down Windsor local 
lines spanning the gap; the actual tracks suffered 
only minor damage. A photograph showing the 
tracks bridging the gap is reproduced in Fig. 3, on 
page 82, and a view from below in arch No. 161 
is given in Fig. 1, on this page. This also clearly 
shows the tracks still in position above. Ex- 
tensive damage was caused to the brick structure. 
This is illustrated in Figs. 5, 6 and 7, on page 82. 
An 8-ft. length of the 4 ft. 6 in. truck pier between 
arches Nos. 161 and 162 was completely demolished, 


and the remainder of this pier was badly displaced. 
This is shown in the photograph reproduced in 
Fig. 2, on this page, which is a view of the viaduct 
taken from outside. The brick pier between arches 
Nos. 160 and 161 was also displaced and was 5 in 
out of plumb. 

In addition to this damage to the piers, the 
arches suffered severely and examination disclosed 
a series of longitudinal fractures extending almost 
the full width of the viaduct. The positions of 
these are indicated in Figs. 5,6 and 7. The crowns 
of arches Nos. 161 and 162, on the Windsor line 
side of the crater were lifted between the quarter 
points, but dropped again leaving a vertical dis- 
placement of 2 in. to 3 in., and at the other end 
of the arches, under the down main and up main 
local lines the piers were fractured at the. arch 
springings, as indicated in Fig. 7. The fracture in 
arch No. 160, shown in Fig. 5, resulted in dropping 
about 2 in. As indicated in Fig. 7, the parapet 
wall and spandrels on the north side of the viaduct 
were demolished. Other incidental damage was the 
complete wrecking of twelve motor vehicles, the 
property of the Metropolitan Police, which were 
stored in the arches. 

As already mentioned, the bomb fell at 10.50 p.m. 
on Saturday, September 7, and as the up main 
local and down main local lines were situated 
on the part of the viaduct relatively remote from 
the crater, a test was made with a tender engine 
early the next morning in order to ascertain if 
these two lines could safely be brought into use. 
As conditions were found to be satisfactory, these 
lines were opened for goods traffic at 9.5 a.m. on 
Sunday, September 8, speed being restricted to 
5. m.p.h. and a light type of engine being used. 
On the same morning, the clearance of debris, con- 
sisting of brick rubble and ballast, from above and 
inside the arches was commenced by the per- 
manent way gangs. An early stage of this work 
is shown in Fig. 1. 

The first operation in the repair work was 
the construction of a series.of timber trestles to 
strengthen the damaged arches. These were built 
by the Royal Engineers, who carried on the work 
day and night through the air raids which followed 
the initial incident. The up and down main local 
lines were made available during the daytime in 
connection with the repair and all necessary 
materials were brought by rail and unloaded into 
a yard on the south side of the arches by means 
of a 10-ton steam crane. Three types of trestle 
were built, as illustrated in Figs. 8, 9 and 10, on 
page 82. The timbers used for the main hori- 
zontal and vertical members of the trestles were 
14 in. by 14 in. in section, and the sloping mem- 
bers supporting the arches consisted of two 12 in. 
by 6 in. timbers side by side. Material of this size 
was also used for the spacers, above the main 
horizontals, which located the lower ends of the 
sloping members. One trestle was built under 
each end of the sleepers of each track, except for 
the parts of the down Windsor local; up main 
relief, and up main through lines which were 
covered by the crater. The arrangement of the 
trestles is shown in Fig. 5, the type used in each 
position being indicated by the numbering from 
1 to 3. The work was pushed on so quickly that 
at 3 p.m. on September 17, ten days after the bomb 
explosion, the up and down main local lines were 
opened for passenger traffic and the down main 
through line was available as a working line. 

The next stage in the repair work was to fill arches 
Nos. 161 and 162 with Meldon dust, which is the 
residue from ballast obtained from Meldon quarry, 
near Okehampton. The material was unloaded from 
railway wagons standing on the down main through 
line. The rate of supply was two trains each of 25 
wagons a day. As the dust was deposited, it was 
well watered and consolidated by mechanical ram- 
mers, in order to form a compacted and continuous 
filling as shown in Fig. 11, on page 82. The Meldon 
dust was deposited round the ‘timber trestles, 
which were not removed. Simultaneously with 
this work, a retaining wall was built at the north 
end of the arches to retain the filling. The north 
face of the arches had been badly damaged, as 
before mentioned, and as shown in Fig. 7. The 





new retaining wall is shown in Fig. 11. Before the 
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filling at the north end was completed, the dust 
below the up and down main through tracks had 
been consolidated and these two lines were opened 
for passenger traffic, with a speed limit of 10 m.p.h., 
at 4 p.m. on September 25. As the two lines at 
the south end of the arches were already in use, 
this provided the Traffic Department with the up 
and down local, and up and down through lines 
18 days after the incident. 

To provide the two Windsor lines, the up Windsor 
was slewed into the down Windsor local and the 
down local into the up main relief. This slew is 
indicated by dotted lines in Fig. 4. It was com- 
pleted and the tracks were opened to traffic at 
9.30 a.m. on October 1. This diversion allowed 
repair work at the north end of the arches to pro- 
ceed. The filling below the Windsor lines was 
made, from hopper wagons, through openings in 
the crowns of the arches, situated in the 4-ft. way. 
The work was carried on from 11.30 a.m. to 1.30 
p-m. every day except Saturday, until the filling 
was completed as shown in Fig. 11. The Windsor 
lines were then slewed back to normal and traffic 
was restored on all lines on October 1, 1940. 





LITERATURE. 


An Introduction to Soil Mechanics. By Dr. W. L. LOWE- 
Brown, M.Inst.C.E. Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
[Price 4s. 6d. net.] 

THE development of the comparatively young branch 
of engineering science known as “soil mechanics ” 
may be said to have begun with the realisation, by 
experienced engineers, that a revision of the tra- 
ditional methods of approach to constructional prob- 
lems involving earth pressure or the bearing resist- 
ance of soils*was long overdue. At first, it pro- 
ceeded mainly along elaborate theoretical lines, 
difficult for the average engineer to follow, but in 
later years the gradual transition from purely 
theoretical to applied soil mechanics has enabled 
the value of the new science to be more clearly 
appreciated—and has stimulated such widespread 
interest that any practical literary contribution is 
assured of careful attention. 

The little book under review is based upon a series 
of three articles contributed by Dr. W. L. Lowe- 
Brown to The Engineer, and is a short descriptive 
survey, intended primarily for practising engineers 
who ‘have not kept in touch with the subject. In 
the introductory chapter, the author wisely empha- 
sises the difference between natural soils and con- 
structional materials made to a specification, and 
analyses the traditional earth-pressure formule as 
seen in the light of recent investigations and with 
particular reference to the effects of internal friction 
and cohesion. The Rankine, Coulomb and Jenkin 
formule are compared diagrammatically in Ap- 
pendix I and the brief notes on retaining walls are 
amplified in Appendix IV. A general description 
is given of Fellenius’s circular arc (the Swedish) 
method for calculating the stability of earth slopes, 
and this is extended in Appendices II and III to 
include typical slip circles and a worked example. 
Undoubtedly, the Fellenius construction has already 
proved itself to be of great value, but the consider- 
able influence of cracks in the upper surface should 
not be overlooked and might have been mentioned. 

Compression and consolidation of cohesive mate- 
rial are dealt with in Chapter II. Terzaghi’s funda- 
mental research in this field is described in detail, 
the index properties—commonly known as the 
Atterburg limits—are explained, and some useful 
notes are given on test procedure, foundations, 
settlement and the misleading results which are 
liable to be obtained from loading tests on single 
piles or on comparatively small areas. A general 
description of the essential factors governing the 
design of dams and weirs on permeable foundations 
follows, and the author concludes with some per- 
tinent remarks concerning the necessity of applying 
the principles of soil mechanics with sound judg- 
ment and knowledge of their practical limitations. 
Throughout ‘the book, Dr. Lowe-Brown has deli- 
berately avoided the use of intricate mathematical 
formule and has included copious references to 
other books and papers relating to the subject. 
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Although his survey presupposes a greater know- 
I®dge than most students probably possess and, 
therefore, invites some criticism of its title, it con- 
tains much useful information and is a valuable 
guide to further reading and study. At least three 
of the appendices might have been incorporated in 
the main text, and the value of future editions would 
be enhanced by the inclusion of additional ex- 
amples, showing the application of basic principles 
to the design and analysis of actual constructional 
works. 





British Pleasure Steamers, 1920-1939. By GrorrrEY 
GrRimMsHAW. Richard Tilling, 106, Great Dover-street, 
London, 8.E.1. [Price 158.] 


SMALL boys whose early years are spent by navigable 


waterways not infrequently, while the enthusaism |. 


for collecting obsesses them, add pictures and par- 
ticulars of pleasure steamers to the commoner 
passions for stamps, "bus and railway tickets, and 
(before the war) cigarette cards ; and occasionally, 
though less often, this interest survives into man- 
hood, with results for which future inquirers may 
have reason to the grateful. We suspect that Mr. 
Grimshaw graduated by some such course, for his 
book bears evidence of that amateur keenness 
which takes no account of the trouble involved 
in accumulating scraps of information, often of 
interest though sometimes of dubious value; 
coupled with some uncertainty regarding the tech- 
nical details that may be worth recording and the 
best method of presenting them. 

In the matter of presentation, admittedly, the 
writing of a book about pleasure steamers gives 
rise to a problem of some difficulty. The natural 
method is to deal with them either under the head- 
ings of ownership or (as in this case) the waters in 
which they ply ; or individually, tracing the com- 
plete history of each vessel, in which case the 
history of the owning firm or the service becomes 
too disjointed to be followed, for there are few types 
of ship which seem to be so subject to changes of 
house-flag, name, appearance, and port of registry. 
In consequence, to piece together all the details of 
the career of some steamers in Mr. Grimshaw’s 
book, it is necessary to hunt about from chapter 
to chapter to an extent that is liable to become tire- 
some, especially as the early phases may be found 
much later in the book than the current particulars. 
Cross-referencing is fairly liberal, and there is an 
appendix containing fleet lists, as well as a fairly 
comprehensive index to names; but, even so, the 
arrangement of the book may be found rather con- 
fusing. The acknowledgments in the author’s 
introduction show that he has spread his net widely 
in the search for authentic information, but we are 
inclined to doubt whether he has fully plumbed the 
resources of the technical Press or of the technical 
institutions ; though we recognise the difficulties 
to be surmounted in pursuing any exhaustive re- 
search of this kind during the past six years. There 
is no doubt that Mr. Grimshaw’s book will be 
welcomed among his fellow enthusiasts and that 
its value as a record will not diminish with the 
passage of time. 





CHANGES IN THE IRON AND STEEL CONTROL.—The 
Ministry of Supply announce that as from July 31, the 
following liaison offices of the Iron and Steel Control have 
ceased to operate: 3, Exchange-place, Middlesbrough ; 
15, Ranmore Park-road, Sheffield, 10; 116, Blythswood- 
street, Glasgow, C.2; 263/265, Hagley-road, Edgbaston, 
Birmingham, 16. All matters, hitherto dealt with by 
the liaison officers, should now be referred to the 
appropriate Director at the headquarters .of the Iron 
and Steel Control, Ashorne-hill, near Leamington Spa, 
Warwickshire. The Sheffield offices of the Spring and 
Scrap Sections of the Control, of Iron and Steel Disposals, 
Limited, and of the Alloy and Special Steel Sub-Control, 
however, are continuing to operate from 15, Ranmore 
Park-road, for the time being. Iron and Steel Disposals, 
Limited, and the Scrap Section of the Control, at Middles- 
brough, are continuing to operate from Midland Bank 
Chambers, Middlesbrough. The Scottish office of Iron 
and Steel Disposals, Limited, is continuing to operate 
from 116, Blythswood-street, Glasgow, C.2. 
Forging Sub-Control and the Midland Area offices of the 
Iron and Steel Control Scrap Department, Iron and Steel 
Disposals, Limited, and the British Iron and Steel Cor- 
poration (Scrap), Limited, are continuing to operate from 
263, Hagley-road, Edgbaston, Birmingham, 16, 


The Drop. 





THE FUTURE DEVELOP- 
MENT OF PALESTINE. 


By Cyrm Q. Henriques, M-Inst.C.E. 


Tue recent publication in this country of Palestine, 
Land of Promise, by W. C. Lowdermilk, Rhodes 
Scholar and Assistant Chief of the United States 
Soil Conservation Service, has attracted much 
attention among those interested in the develop- 
ment of that country. The book bases its pro- 


Fig.1. 
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posals on the efficiency which, it claims, is obtain- 


able by organisation along 
the Tennessee Valley Authority. 


The objectives officially prescribed for the TVA] 


are flood control, national defence, promotion of 
and industrial development, improve- 

ment of navigation, development of hydro-elec- 

tricity, reforestation, and the proper use of 

lands. The Au consists of three 


appointed by the President of the United 

with the advice and consent of the Senate. “It-is to 
guarantee economy by forbidding the construction 
of projects unless it appears that they would be 
adequate to repay over 60 years the entire project 
investment and, meanwhile, to return 2 per cert. 





the lines laid down for | ; 


annually. The greater part of the capital has been 
subscribed by the United States Government. 

Mr. Lowdermilk would apply a similar organisa- 
tion to the undeveloped areas of Palestine, namely, 
the Jordan valley, the Negeb or Southern Deserts 
and the hills of Galilee and Judea, Flood control, 
national defence, navigation and the proper use of 
marginal lands are not questions which arise in 
these areas, except in so far as they are part of the 
other objectives. By far the most important 
physical problem in Palestine is the application of 
water to the land, that is, irrigation. This is not 
mentioned in any of the publications on the TVA 
to which the writer has had access, and presumably 
is not a problem at all in the Tennessee Valley. 

It is difficult to understand what there is in the 

organisation of the TVA which has so violently 
enlisted the boost bestowed upon it by Dr. Julian 
Huxley in his book, T’'V.A, Adventure in Planning. 
The scheme is plainly one with the many great 
Government and municipal schemes which have 
been carried out in all parts of the world, such as 
the drainage of the Pontine Marshes in Italy, the 
vast irrigation schemes in Egypt and India, etc. 
Its objectives are closely comparable with those of 
the Canal Colonies in India. Its chief virtue is 
that one authority is entrusted with the whole of 
the physical development of a specified area, so 
that its problems can be viewed as a whole and, 
where they clash, a compromise can be worked out 
scientifically. 
It is eiilsisiiod that there is a movement on foot 
to float a large loan towards the development of 
Palestine, to be administered along the lines laid 
down for the TVA. Presumably, therefore, the 
supreme authority will be a board of three appointed 
by the Government, which is also expected to help 
with the finance. In that land of political-minded 
races, the only conceivable composition of the board 
would be a Government representative, preferably 
not a professional Government servant, a Jew and 
an Arab—and the writer’s heartfelt aaa goes 
out to the Government re) 

The economy tee will sc to be inter- 
preted loosely, as there is little doubt that the 
Jews—and it is difficult to conceive what other 
public will subscribe largely—are more concerned 
with providing opportunities for their people to settle 
in circumstances in which they can become self- 
supporting than they are to earn dividends. 

To those familiar with Palestine, any proposal 
to extend forestation must be acceptable. The 
bare hills cry out for the natural covering of vege- 
tation, of which man’s abuse and neglect have 
deprived them. It is curious that, among the many 
and valuable researches which have been, and are 
being, made at the Hebrew University and the 
Rehovoth Experimental Station and 
by the Government Forest Department, no attempt 
is recorded to identify a useful tree which will 

itself naturally on the limestone hills 
without other help than protection from the camel 
and the goat. The scrub oak does survive, indeed, 
if left to its own devices, but it is very slow-growing, 
valueless as timber and for shade, and only of use 
as firewood. In the many memorial forests in the 
Jewish colonies, over a million trees have been 

at an advertised cost of 6s. each. It is 
inconceivable that science, if provided with a 
fraction of the sum spent on planting, would not 


Above it, and throughout ,its length, tower the 
of the hills of Galilee and Judea on 
of Transjordan on the east. Down 
the valley winds 
marshes, i 
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for agriculture until they are leached out. The 
possibility of doing this was discussed with American 
experts in 1928 and discarded as an economic 
impossibility. When such an authority as Mr. 
Lowdermilk advocates it as part of a larger scheme, 
however, the subject. must be considered as reopened. 
The mean width of the valley, which is well defined 
for most of its length, may be taken as about 
six miles on the average. The almost vertical side 
slopes are secured by numerous wadis, usually dry, 
but in furious spate for a short period after rain in 
the hills. These bring down, year by year, what 
little loose silt and boulders remain in their gathering 
grounds, as is evidenced by the fan-shaped deposits 
where they debouch upon the plain of the valley 
bottom. The suggestion to lead the higher waters 
of the Huleh or Sea of Tiberias to irrigate land 
lower down the valley must take account of the very 
high cost of crossing these wadis. It is to be feared 
that it will be prohibitive ; it certainly will be if 
the economic clause of the TVA objectives is 
adhered to. 

The interesting suggestion of leading the water 
from the Mediterranean into the, Jordan valley for 
the of ting electrical power was put 
forward in 1913 by Albert Hiorth, of Kristiania, 
in a pamphlet entitled Palestine Restored. His idea 
was to tunnel directly from the sea coast to a point 
above the Dead Sea, The cost, of course, would 
have been colossal. Lowdermilk’s suggestion to 
run water from the Mediterranean along the Plain 
of Esdraelon, through a tunnel into the Jordan 
valley, and then along the sides of the valley to the 
Dead Sea, would entail the high cost of crossing the 
many wadis. This could be saved by discharging 
the water directly into the Jordan and, according 

cusecs x dropin. ft., 
the rule of thumb formula kW = 15 
would give approximately 70,000 kW. It may be 
siaed tans the dendengemh betwecn high biaiiand 
that above it is a step called the Ghor (see the dia- 
grammatic sketch, Fig. 2, page 83) hence the 
addition of 1,500 cusecs should not be an insoluble 
problem in the control of the river. It may also 
be noted that the salinity increases very rapidly 
from about halfway between the plain of Esdraelon 
and the Dead Sea. 

In the writer’s opinion, there are more possibilities 
in the agricultural development of the Negeb than 
in all the rest of Palestine put together. The 
Negeb comprises the desert south of a line drawn 
east to west from the Jordan valley, skirting the 





square miles in area. The desert is more or less of 
a plain, with a ridge running from north to south 
on the west of the area. The rainfall varies from 
3 in. at Akaba im the south to 8 in. at Beersheba, in 
the north. Many of the wadis open into wide level 
plains, down which there is a shallow river bed, in 
spate for a few days in the year but otherwise dry. 
It is remarkable that no serious effort has been made 
by the Government to open up this area for the 
use of man; indeed to-day, 25 years after the Pales- 
tine Mandate, there is no map of it available to the 
public. At present the population is about’ 20,000, 
of whom more than half live in a narrow strip along 
the coast. The remainder are wandering Bedouin. 
Except along the coast and at Beersheba, there is 
no habitation in the whole of the Negeb. 
Efforts to 
the general public were made by the late Lieut. 
Theodore Zissu; he was killed at El Alamein, but 
‘ had amassed a considerable amount of data which 
is still extant. 

Major Jarvis’s experiences in Sinaia, just across 
the border, prove that, given protection from the 
violence of the Bedouin, there are great agricultural 
possibilities about the Negeb. The controlling 
factor is watet. It seems that there is a ‘water 
table at about sea level under most of the area. 
Some of this, unfortunately, is contaminated with 
salts; but, until it has been thoroughly igatec 
by borings, it would be unwise to say that none is 
fit for use. The writer, after five exploratory visits, 
‘has not seen any attractive site for a dam to con- 
serve water, and the broken limestone of the foot- 
hills of Judea are not ising. It is suggested 
that, by throwing cheap rubble anicuts across some 
of the wadis, the flood water could be spread over 


bring this state of affairs to the notice of i 


a wide area to soak in and be retrieved later from 
shallow wells. Sites obviously suited to this treat- 
ment. will be found at Asluj and. El Auja. The 
whole of the Negeb, with the exception of Beersheba 
and a narrow strip along the coast, is desolate and 
empty. An organisation along the lines of TVA 
would have a unique opportunity here to bring 
back to the use of man a land which once supported 
a large population. 

The problem of economic agriculture in the hills 
of Judea and Galilee is difficult. Although the 
average rainfall is as high as 24 in. in Hebron, in the 
south, and 34 in. at Safed, in the north, the difficulty 
of consevving it for use at need is great. These hills 
are throughout of deeply fissured limestone and, as 
far as the writer knows, no site for a reservoir, which 
would not have to be lined at a prohibitive cost, has 
been identified. It is possible, immediately after 
rain has fallen, to watch a considerable torrent run 
down a wadi, getting smaller and smaller until it 
disappears underground and sinks through to 
abysmal depths—possibly to sea level, more than 
1,000 ft. below. The only obvious method of con- 
serving water in the hills is the construction of large 
open masonry or reinforced-concrete reservoirs, 
which, at best, must be expensive. It should be 
possible to find sites on sheet rock, thus saving the 
cost of flooring. In 1928, the writer built a covered 
cistern of 100,000 cub. ft. capacity at Ataroth, 
north of Jerusalem, at a cost of between 84d. and 
9d. a cub. ft. An open reservoir would have cost 
about 63d. a cub. ft., and larger ones would reduce 
the cost per cubic foot still further. It is for eco- 
nomists to decide whether agriculture can stand this 
initial expense. Without the conservation of water 
in great quantities, it is improbable that these hills 
can support a large population in any form ; 
certainly, not by agriculture. 





THE ORGANISATION OF METAL- 
LURGICAL RESEARCH.* 
By Dr. Ricuarp Sztieman, F.Inst.Met., F.C.G.I. 
(Continued from page 65.) 

INDUSTRIAL research laboratories are subject to no 
control other than that of directors of their own 
companies, except in so far as they have had research 
contracts placed with them by one or other of the 


Government departments or have agreed to engage in 


ever, do we find that there are at present means 


capable of ensuring that it in fact obtains, and every- 
where ‘it is left largely to individuals or small units 


or may think fit. 


ist, and if this 


Er 


of co-ordination in future ? For it is impressed 
} from all sides that there is to be a very marked 
inerease in the volume of work under- 


Hi 


unnecessary 
of what others have done or are doing, 
may lead to waste of effort. Very different is the 
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wholly devoted to broad correlation of effort and‘ 
to effect such co-ordination as they may find possible 
It is my opinion that even in the circumstances of 


to-day the lack of such means is inimical to the full 
‘ . - " 


will there be need for a properly constituted 


case with more fundamental work, whether in pure 
science or applied ; and it is precisely on the need for 
a great increase in this type of research that all insist, 
Therefore, it seems to me to be doubly important that 
some such authority as I have in mind should be 
brought into being betimes. 

t is that authority? I have s ited as a 
name for it The ical Research Council, and 
perhaps, by analogy with other research councils, this 
name may be, in part, but only in part, descriptive. 
In another connection, as I have already stated, an 
outline of such a body has already been given; here | 
may be allowed to go into the matter in rather more 
detail. First let me indicate one or two things which 
the proposed Council would not be. It would not, for 
instance, like many research committees, meet to discuss 
scientific or technical papers, nor would it supervise 
researches. I have thought that the Council should 
have no executive powers, but I recognise that there 
may well be two opinions on this point. I have thought 
also that the Council should not itself dispose of any 
funds, other than perhaps the small sums needed for its 
own establishment, but it has been pointed out to me 
that the Research Council which in this country bears 
the closest resemblance to the one now proposed and 
to which I shall refer later, has found that until it was 
itself in a position to make direct allocations for research 
it was far less able to fulfil its purpose than it 
now is. So this question also is still open in my mind. 
Finally, the Council would not deal with process metal- 
lurgy except where it is inseparable from physical 

, a8 in steel production. 

The Council must, in my opinion, be appointed by 
the Government through the D.S.I.R. or some similar 
Department. This is essential if itis to have the 
authority necessary to out its duties, an authority 
which it could not possibly wield except as an agent 
of the Government. The Council would, as already 
indicated, have its own establishment and would be 
served by a Director and his staff, who would, I believe, 
need to be employed almost exclusively on the work of 
the Council. The type of man required to direct such 
an organisation has given much food for thought. 
Clearly he must be a man of the very highest attain- 
ments, both in pure and applied science, with a con- 
siderable body of achievement to his credit, and such 
men can ill be spared from research work itself; and 
yet there comes a time when the most successful research 
worker finds it necessary to curtail his own original 
work, and such a man, with the wide experience and 
often with the encyclopedic knowledge accumulated 
during his eareer, could still for many make an 
ideal Director to carry on the work of the Research 
Council. 

What in broad outline would that work be? The 
first task of the Council would be to collect, classify, and 
record particulars of as much of the metallurgical 


. | research in progress in the country, both pure and 


applied, as possible. In so far as the work was being 
carried out in Government establishments, or was 
sponsored by the Government elsewhere, this should 
cause no pang we since the Council would also be a 
Government y created for the purpose. With 
to the research associations, it would not be 
quite so simple, though I presume the r to exert 
considerable influence would be available, if needed. 
However, Le me believe —- with rare exceptions, 
w necessary, although it would probabl 
een that in some cases ep be justified 
insistence on the information being treated as con- 
fidential. To this aspect I will return later. As to the 
tres de rel we meh laboratories, it is quite clear 
no com Mm co be applied in -time, 
rogard to Government eponsored reerarches, 
would not be necessary. It would, how- 
ever, be surprising if much resistance were offered by 
the university laboratories, and I should expect even 
industrial firms to communicate the desired information 
quite readily with regard to many of their researches, 
while naturally withholding it for others. 

The second task would be to ascertain, as far as 
might be found possible, what researches were con- 
templated in the near future. Wi ie I realise the 
difficulty of this duty, it appears to me to be of out- 
standing importance. As I have already suggested, 
> main Se. og served by the Council would 

not o to # overlapping and unnecessary 
duplication, but to be on the watch for gape being left 
u and for new subjects which seem to the Council 
to merit investigation. To do this effectively, they 
would want to be informed not of what is being 
done, but of what it is the intention of the various organs 
todo. That the information provided as to intentions 
would be as complete as that with regard to researches 





‘in progress, is improbable, but whatever could he col- 


pare annually a list of 
or com a 
year, with of the bodies dealing with them 





and where possible with a succinct account of their 
scope and some very brief indication of the stage 
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of the bodies which would undertake them. A third 
jist would be of researches in contemplation, which, 
however, it was not intended to start in the year in 
question. It is difficult to foresee now just how 

the information in these lists could be dissemi 

It seems probable that they could be divided into two 
sections, one of which could be Loum osc the other 
given only restricted circulation, researches being trans- 
ferred from the second to the first as and when it was 
no longi eaereeary Se, ase Se Sere ae 
dential. ren | the object should be to publish | out 
everything w the claims of security, of commerce, 
or of individual research workers did not make it 
necessary to withhold. 

The Council, in considering these lists, would form 
their opinion as to whether researches, actual or in con- 
templation, were or would be in the hands of those best 
fitted to bring them to a successful issue or whether 
they could, with advantage, be transferred to others, 
bearing in mind the dangers attending any undue 
restraint on the pare of individual research 
workers. They would pay particular attention to 
cases in which they thought that day-to-day problems 
were interfering unduly with the prosecution of long- 
term work or where an organ better fitted for pure re- 
search was engaged on applied research, which others 
less suited for the former could well undertake. What 
action it would take would depend broadly upon 
whether the Council were given executive or only 
advisory duties. If the former, they could, of course, 
give effect to their decisions in so far as they concerned 
Government or Government-sponsored research, and, 
in extreme cases, the research associations. If, however, 
the Council were restricted to giving advice they could 
only draw attention to the conclusions, but this, if the 
Council were composed of metallurgists of the calibre 
I have in mind, would in most cases have the same 
effect. Jn the case of university and industrial labora- 
tories, only this indirect action could, in the main, be 
taken in either case. 

With the information provided by the lists before it, 
the Council would address themselves to the main 
task, which would be to determine what were subjects 
requiring research which did not figure in any of the 

programmes submitted. At the same time, 
vou decide when it would be desirable, in the light 
of existing commitments and facilities, to commence 
work upon them, and the particular body or bodies 
best fitted to undertake the work or sections of it: 
Action resulting from the conclusions would, as in 
other cases, depend upon whether the Council had 
executive or advisory status. In the performance of 
this task, the Council would be greatly assisted if 
the abstracting and indexing services on metallurgical 
subjects could be further extended and, above all, 
unified. This Institute’s abstracts have been con- 
tinuously improved over the years, but they are 
secti and much remains to be done before a com: 
prehensive view of all metallurgical research work 
published can be obtained. About ten years ago I 
made a very modest attempt in this direction which, 
however, proved abortive. It now seems clear, from 
some interesting studies made by 8. C. Bradford and 
his colleagues at the Science Library, South Kensing- 
tion,t that a substantially complete review of metal- 
lurgical publications and patent literature.could be 
inf without much additional labour or Se 

ut only > there were th rea ae a 
between organisations de ti ~~ aris 
and abstracting of scientific and technical literature 

(To be continued.) 





War Work OF THE ForD Moror Company, LIMITED. 
—Speaking at a recent meeting of shareholders,. Lord 
Perry, chairman of the Ford Motor Company, Limited, 
revealed that, during the war years, materials and services 
valued at 179,500,0001. had been supplied by the six 
Ford factories in this country. Vehicles of every descrip- 
tion, from small vans to large four-wheel drive lorries, 
Bren-gun carriers, tank tracks and other kinds of equip- 
ment had been produced for the Land Forces. For the 
Royal Navy and Merchant Navy, thousands of auxiliary 
motors had been made for generating sete and de-gaussing 
units. Some tens of thousands of Rolls-Royce Merlin 
engines had been built for the Royal Air Force, while 
vehicles for ambulances, fire engines and agricultural 
tractors were. produced for use at home. During the 
war period up till VE-day, the firm had produced 332,509 
vehicles, spare parts worth 39,642,370i. in the aggregate, | 
and 262,000 Ford V-8 engines, Imported vehicles had 
also been assembled and service vehicles reconditioned. . 


* The publication entitled Statement of Work Proposed 
for the Year 1932-33 with Outline of Researches in Progress 
(at the N.P.L.). Printed for the D.S.I.R. (1932) is some- 
what on the lines of what is in mind. 

t Cf. ENGINEERING, vol. 137, page 85 (1934). Aslib, 
Reports of Proceedings of 14th Conference, pages 59-71 
(1937), and 18th Conference, pages 53-60 (1943). 





{in short, 


A practicat solution to the problem of welding 
metal parts under water, which has been worked out 
sod cpenetnd Sains Se. wee Messrs. Under Water 
Welders and Repa §2, Leadenhall-street, 


rena 9 yy se oo below, the ion | Further, 


being based mainly on a demonstration rhich we 
witnessed recently. We are informed that the process, 
a oS past the experi stage and that 
ve had major welding repairs i 
hey ny on the bed of the sea, mgt yes 
damaged blo w the water line so badly 
ly require dry docking oe 
manently peas. for in a matter of hours i 
weeks. phe so the best way of describing the 
is to refer first to the demonstration. For this a 
cylindrical tank of fresh water was employed, the 
being provided with inspection ports towards the 
bottom, fitted with a ladder for the diver and an under- 
ela ne pela gst gy Siges  e  ge 
place. The o wore an 
the scaly edition dy i ime eis being coloured 
glasses attached to eye-pieces, bis arson 
and pal of Tuber gloves as 0 protest 
and a pair of rubber gloves as 


possible shock. The work consi 

of steel a’ po Head hae Sota betes moat 
ment, vertical down and vertical up movements and 
ove’ rizontal movements of the electrode being 


coating material. 
and some samples of lap joints in: ¥-in. plate, welded 
with various movements of the electrode, were cut 
etched. As far as we were able to judge without 
ing the samples, the welds conformed to good practice 
in the open air and both finish and penetration 


they | satisfactory. Of course, the water being fresh and 


undisturbed, the conditions obtaining in a tideway in 
the sea could not be reproduced, but it was stated 
that neither a strong current nor muddy salt water 
affected working, except perhaps that a difference in 
welding current might be necessary in some circum- 
stances, and that the results under such conditions 
were equally . Another point in which the demon- 
stration differed from the conditions that might be 
encountered in practice was in the head of water; the 
tank was about 15 ft. deep and in salvage operations, 
for example, work would probably have to be carried 
out at much greater depths. It was stated, however, 
that welding can be done at any depth at which a diver 
can work. 

The principles on which this particular technique, 
known as the Peillon process, is based are those of 
conveying the current to the point to be welded through 
the water by means of a cable, and of preventing the 
water from reaching the arc. The first requirement is 
simple as far as the insulated current-carrying cable is 
concerned, the difficult parts being the electrode holder 
and the electrodeitself, since a bare holder would expose 
the operator to shock, while electrolysis would result 
from it and also from a bare electrode. The holder is, 
therefore, constructed of an insulating plastic material 
and is completely watertight, and the electrode itself 
is of the coated type, the coating used being an in- 
sulator and also waterproof. The holder is merely a 
plain cylindrical rod with a cable entering one end and 
a screwed cap at the other. At one side is a small 
hole into which the end of the electrode is inserted, 
through a self-sealing device, the electrode projecting 
at right angles from the holder. The electrode was 
c several times during the demonstration and 
the was evidently a perfectly simple operation. 
The electrodes are either 4 in. (8 gauge) or # in. 
(6 gauge) in diameter, and are completely coated exce = 
for an inch or so where they enter the holder. e 
mnt beat a ee oe a nr 
suiting the various aan ee of the coating. The 


coating contains an insulating varnish and is further 
protected by an external layer of insulating medium. 
As previously mentioned the coating is waterproof. 


In addition to preventing electrolysis, the composi- 
| tion of the coating renders a'stable arc possible. It 
does not readily carbonise under the heat of the are, 
nor tend to deposit any impurity*in the weld metal, and 
it burns away at the same rate asthe core. The coating, | I 

at the are, which is thus kept from 
the s mae The protective 
zone thus formed contains reducing atmosphere 
necessary for a clean weld, but its heat-insulating effect 


contact 





is important. Very little heat escapes 
0d the wae aed as already stated, the volume of 


diving suit, | these 





Regarding the question of possible to the 
operator, it should be noted that the cable, the elec- 
trode and its holder are adequately insulated, and that 
the rubber gloves worn give protection even should a 
bared portion of the cable or electrode be touched. 


The risk of electric shock 
is, therefore, very remote. The return. cable is led 
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- provision of a more conventional 
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provided with a loop for 
attachment to the diver’s belt. The operator should 
be an experienced arc welder who is prepared to 
undergo ap instruction rather than a professional 
diver who been. given a short course in welding. 
It goes without saying that the preparation of the 
seam to be welded must include as careful fitting and 
cleaning as a similar seam would recive for open-air 


Since cutting and welding i both be required on 
the same job, an associated firm, Messrs: Under Water 
Cutters, Limited, of the address given ‘above, manu- 
facture both electrical and flame 5» renee for cutting 
under water. 





ROLLER AND BaLL BEARING HANDBOOK.—A very 
comprehensive publication, entitled Engineering Hand- 
book, is being issued jointly by Messrs. British Timken, 
Limited, Aston, Birmingham, 7, and the firm’s associated 
company, Messrs. Fischer Bearings Company, Limited, 
Wolverhampton. In addition to full particulars of the 
various types and sizes of bearings manufactured as 
standards by the two firms, the handbook contains a 
large amount of useful information relating to design, 
adjustment, maintenance, etc., these date covering 
methods of calculating loads and selecting suitable bear- 
ings for a wide variety of machinery, methods of lubri- 
cation, types of oil seal and stuffing boxes, mounting 
instructions, etc. The handbook is illustrated through- 
out by clear and well-reproduced drawings. 





ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION 
BuREAUX.—The 1945 Aslib Conference will be held on 
Saturday and Sunday, September 15 and 16, at the Port- 
land Hall, Polytechnic Extension Building, Little Tich- 
field-street, London, W.1. A conversazione for members 
and guests will be held at the Royal Institute of British 
Architects on the evening of Friday, September 14, 
and the formal proceedings of the Conference will open 
on Saturday morning, September 15. Full details 
ef the Conference programme will be available later, 
but the main items on the agenda of the first day are : 
annual general meeting, opening address, and a sym- 
posium on “ Links with the United States,” at which 
it is hoped that H.E. the Hon. J. G. Winant, Am- 
bassador of the United States, will take the chair. 
The agenda on the second day will include papers on 
“The Design and Layout of Librariés,”’ “‘ Problems of 
the Special Librarian in Industry,” and ‘“‘‘Desk Refer- 
ence Books”; and a discussion on “‘ The Great Book 
Shortage ; its Effects on Education, Research, Empire 

ation and the Re-establishment of Cul- 
taral Relations in Europe.” An inclusive fee of 30s. per 
head (22. to non-members) will cover admission to all 
sessions, lunch and tea both days, and a copy of the 
report of the proceedings. may be 





Farther particulars 
across | obtained from the office of Aslib, 52, Bloomsbury-street, 


London, W.C.1. 
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HYDRAULICALLY-OPERATED ‘TILTING CRUCIBLE FURNACE. 


MESSRS. THE MORGAN CRUCIBLE COMPANY, LIMITED, LONDON, 
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HYDRAULICALLY-OPERATED 
TILTING CRUCIBLE FURNACE. 


Tue crucible tilting furnace of which an external 
view is given in met 1 above, is notable for the complete 
absence of the usual girders and counterweights fitted 
for hand tilting and is, in consequence, neat and com- 
pact. The tilting gear, which is illustrated by the 
simplified drawing, Fig. 2, is underneath the furnace 
and consists of a hydraulic ram the cylinder of which 
is supported on a pair of channels spanning a it. 
The design, which is identified as “HL 
has been recently introduced by Messrs. The Morgan 
Crucible Company, Limited, Battersea Church-road, 
London, S.W.11. The furnace can be fired either by 
town or producer gas. or by any of fuel oil or 
creosote pitch ; that illustrated in . 1 and 2 is 
of the oil-fired type. It will be apparent from both 
illustrations that the furnace body tilts about an axis 
which is in line with the lip of the pouring spout, this 
construction giving a stream of metal in the same 

position thro —a the whole of the pouring operation, 
and Pod conbling ¢ to be transferred directly from 
So nena tse tage or ladle without these having to 
be moved. 

The furnace is intended as a general-p melting 
unit for such uses as sand foundry work, billet and strip 
casting, etc. It is at present constructed in four sizes, 
the example illustrated being of the 600 Ib. nominal | a 
size. The actual charge with brass or copper is 650 Ib., 
the respective melting times being 55 minutes and 75 
minutes. The fuel consumption is 9 lb. and 13 Ib. of 
oil per 100 Ib. charge for these two metals, 

It is suitable for a charge of 220 Ib. of aluminium, the 
melting of which takes 30 minutes, with 13 per cent. 
fuel efficiency. This furnace can also handle special 
cast irons. The two next larger sizes melt 1,120 Ib. and 
1,680 lb. of brass or 375 wr es of aluminium, 

cS) The largest the sizes made is 
i ae aluminium only, of which it will melt 
1,120 Ib. in 75 minutes with a fuel efficiency of 10. per 
eent. gas firing is suitable for aluminium 
alloys only. With this es the figures given 
above are for melting — or clean scrap to normal | I 
pouring temperatures with oil-firing under continuous 
working conditions over a fnll shift. 

Referring to Fig. 2, it will be.seen that the furnace is 
shown in a tilted position. The body, a, i 
on two pivot shafts which work in bearings 
cast-iron columns bolted to the foundations, These | tenance 
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soit other repairs or for replacing the crucible being 
by taking the body out and su 

spare. The burner is swung out of the way of the 
injector box and the ram of the tilting cylinder discon- 
nected ; after which the body can be lifted clear of the 


1 thoug 
columns can be seen in 
Pay on soaperting oo is rather masked b soi gp person 
attached to it” The top of this sobinet, which is 
indicated at 6 in Fig. 2, is of chequer plate and forms 
the furnace platform, being reached by the short ladder 
*| shown in Fig. 1. The cabinet, as will be clear from 
Fig. 2, houses a motor c driving a pump d which delivers 
eer pe the oil tank is 
red f. In Senator oe the desired length of stroke 
quate tilting range without having too 
Seg eotieians tee tum io of tie: Soccnepte . In 
the example illustrated in Fig. 2, namely, the 600 Ib. 
furnace, stroke is 6 ft. 4 in., necessitating a pit of 
a depth of 4 ft. 3 in. only. The cylinder swivels to 
suit the arc through which the body a is tilted ; it 
lies vertically when the body is in the vertical. or 





pouring operation is 
charge can be kept up toa definite tem 
out the pour. The burner is not visible in Fig. 1, but 
is located on the left. In Fig. 2, the air-supply pipe to 
the burner is intern’ am h. The pipe is fitted with 
a regulating coc The ai ments for 
differ somewhat from Suan —— 
The lever seen in Fig. 1 at the right of the cabinet 
is the tilting control. It regulates the supply of the 
a tr ag a dg, gate gpg It is spring- 
the “‘shut” position, so that when it is 
released by the operator during tilti » the body of the 
furnace is locked in the same 
with a ay -button, device which controls the pump 
motor, therefore, only running when the furnace 
is being tilted. The adoption of this single 
control lever is stated to result in very smooth pouring 
tnd the lates arising from splashed metal, with possible 
to both furnace and mould, are eliminated. 
be obvious that, if there are two or more furvaces 
Pin! ng Ay eee sea: By my 
pumping unit ; ano gual. sin som boerrenges fo.swve | coum 


ber furnaces without affecting the 
pe It is cletned thet this dealt of Fonace will 


withstand heavy foundry usage with minimum main- 

cadens dues intensive sine mittee cnmmtaie 
and floor area covered are considerably less than with a 
hand-tilted unit. The, convenience of the controls and 
furnace will be evident from the illustrations, 
The foundations are simple, though a pit behind the fur- | coun 
nasopad aghallow aplt-matalgitintron-otiters needed. 
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“ENGINEERING” 


PRESENT AND FUTURE OF 
IRONFOUNDING. 


In the course of an address on “The Present and 
ary: of Ironfounding,” recently delivered by Mr. 
G. Pearce, M.Se., Director of the British Cast Iron 
hake Association, before the Wolverhampton 
Production and published in the current issue 
of the Bulletin of the Association, Mr. Pearce stated 
that whereas, prior to 1914, iron having a tensile 
inch was exceptional, 
on a national speci- 
fication and 35-ton to 45-ton material was also available 
if needed. cg tg tse im ples EA vom 
strength as high as 60 tons Ro: square in 
made experimentally by the British Cast Iron Research 
Association. Die castings of cast iron were now ordinary 
commercial articles, and many munitions com = 
had been made in cast and in malleable iron. 
ranged from very small components, of which it mess 
take many to weigh an ounce, up to an anvil block or 
ingot mould weighing 200 tons. One of the most 


the jprine darehepenann Bor, Seen. he Stearn. of cnet 


iron camshafts and crankshafts measuring up to 6 ft. 
in length, many thousands of which were now in use for 
motor cars al of engines. Better products and new 
applications had accompanied improved technical control 

the raw materials and manufacturing processes, and, 
in parallel with these deve! its, the policy of draw- 
ing up specifications for — and accurate dimen- 
sional standards standards had proceeded 


+ sear wer ed ra it must not be supposed 
was necessarily uneconomical. It might 

savh lennl shehbedeatte'e> youtiane w-ayedialioed pro- 
duct which there were good reasons for not mixing with 
other products. With to the future, a very 
important had recently been taken in the estab- 
lishment of Council Tronfoundry Associations, 
which the score or so of sectional associations 
Siddchty: ae bedi’ edltenaind 40" tagebes a The 
concerned to improve working 
and to attract suitable grades 


of em opérative and executive. It also 
aremployen, oth @ unified costing system. The 
ucts of the ind , Moreover, were important 
the point of view of export trade, not only in the 
form of ds tack lend ta eommpatente of parts of 
other assemblies e from this 
country, It could be said with confidence that no 
in the world had any technical superiority over 

Great itain in the art science of founding. 
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GERMAN LONG-RANGE Y.2 


ROCKET. 





Fie. 1. 


THE LONG-RANGE V.2 ROCKET. 


Tue V.2 rocket with which the Germans (who referred 
to it as the A.4) bombarded London after they had been 
driven, in August, 1944, from the sites on the French 
and Belgian coasts from which they launched their 
V.1 flying bombs, was known to be in production for a 
considerable time before the first of them was directed 
against this country ; in fact, the parts of a V.2 which 
fell in Sweden were brought to England by air and 
subjected to detailed examination at a comparatively 
early stage. Since the conclusion of hostilities in 
Europe, a certain amount of information has been 
teleased, and we are now able to supplement this by 
the illustrations, Figs. 1 to 5, reproduced on this page 
and on page 90, together with the following 
particulars of the construction of the rocket and the 
nature of its propelling mechanism. 

The rocket consists of a streamlined body or shell, 
built, like an aeroplane fuselage, of sheet steel on a 
framework of circumferential formers and longi- 
tudinal stringers about 5} ft. in diameter and 46 ft. 
long; ready for use, it weighs 12 tons, of which the 
explosive head accounts for one ton and the fuel 
eight tons. The fuel is a mixture of alcohol and liquid 
oxygen, which are contained in two cylindrical tanks 
in the middle body. The two liquids flow from the 
tanks to a pair of pumps, driven by a steam turbine, 
which delivers them to a combustion chamber. The 
gases of combustion, at a temperature of about 3,000 
deg. F., are disch through a Venturi nozzle at the 
rear of the rocket, the energy thus liberated produci 
a thrust of between 60,000 Ib. and 70,000 Ib., which 

opels the rocket upwards. At a predetermined 

ight the fuel supply is either expended or is cut off 
automatically and thereafter the rocket follows a 
trajectory similar to that of a shell from a gun. 

The internal arrangement of the rocket is as follows. 
Immediately behind the explosive head, which is 
fitted with two fuzes, is a compartment containing 
the control mechanism. The middle body, as stated, 
houses the main fuel tanks, the forward one filled with 
aloohol and the after one with liquid oxygen, their 
capacities being about equal. A the oxygen tank 
are the pumps and turbine, the steam for the latter 
being generated by the mixing of two additional fuels, 
hydrogen peroxide and calcium permanganate, sepa- 





rately stored in adjacent containers. At this point 
the body is tapered towards the tail compartment, in 
which is the combustion chamber with its attached 
Venturi discharge tube. On this tapering portion of 
the body are four fixed axial vanes, the rear edges of 
which are continued beyond the Venturi nozzle so as 
to form supports for the bomb as it stands on a con- 
crete platform, nose upwards, ready to be launched. 
On each of the four large fixed . nes there is a small 
movable controlling vane for steering the rocket after 
the jet has ceased to issue from the nozzle; and at the 
exit end of the nozzle are four smaller vanes of grophite, 
projecting into the gas stream, which control the direc- 
tion of flight while the jet is in action. The brackets 
supporting these graphite vanes can be seen round the 
nozzle in Fig. 1, which shows an assembly of parts of 
exploded bombs in their relative positions. At the 
right of this illustration can be seen part of the control 
gear, together with the white-painted oxygen tank, 
to the rear of which is the pumping unit ; and, farther 
to the left, the combustion chamber, above which is 
suspended one of the four stabilising vanes. A closer 
view of the pumping unit is given in Fig. 2, on page 90 ; 
and Fig. 3, on the same page, shows the combustion 
chamber, with its cover, studded with inlet valves, 
on the floor beside it. Fig. 4, also on page 90, is another 
illustration of the discharge nozzle. 

The rocket is taken from its underground or camou- 
flaged storage point to the firing site on a long trailer 
vehicle, on which it rests in a cradle. This cradle can 
be raised hydraulically into a vertical position, thus 
standing the rocket on the four stabilising fins. The 
fuel are filled at the discharge point. As the jet 
ignites, the rocket launches itself vertically upwards, 
gathering speed rapidly as it gains height and becomes 
ighter by the combustion of the fuel. Towards the 
top of its climb, the servo-actuated graphite tabs, con- 
trolled by the automatic gyroscopic in the compart- 
ment behind the explosive head, tutn it away from the 
vertical until, after about a minute, it is pointing to 
the horizontal at an fo of 40 dog. or leat according 
to the desired range. At this point the fuel is cut off, 
and the rocket continues to describe a parabolic 
reaching a height of about 60 miles. An early type 
was fitted with a fuel cut-off operated by radio from 
the ground, but later types have been fitted with an 
integrating accelerometer (illustrated in Fig. 5, on page 


GENERAL VIEW OF Parts oF V.2 ROCKET. 


90) which measures the velocity and cuts off the fuel 
when the speed attained is sufficient to carry the 
rocket to its target. The range is about 220 miles, 
and the velocity of impact, when the rocket returns to 
earth, is about 3,600 miles per hour—approximately 
five times the speed of sound. The friction of the air 
raises the casing to a temperature of about 600 deg. F. 
The two fuel pumps are driven at the same speed as 
the turbine and are so designed as to deliver the alcohol 
and the liquid oxygen in the correct proportions for 
mixing. The combustion chamber and Venturi nozzle 
are built of sheet steel about } in. thick. The alcohol 
is circulated through a jacket on its way from the 
pump to the combustion chamber, thus cooling the 
chamber (which is surrounded by the jacket) and pre- 
heating the alcohol to promote higher efficiency of 
combustion. It enters the combustion chamber 
through the burner caps to be seen in Fig. 3, the supply 
being governed by valves when ing and for opera- 
tion at a reduced thrust. A small amount of alcohol 
is introduced into the Venturi nozzle through four 
annular rings provided with orifices which 
the liquid is sprayed on the interior walls of the nozzle, 
thus forming a — protecting film which shields 
the walls from full effect of the combustion tem- 
perature, which is about 3,000 deg. F. The liquid 
oxygen is fed individually to the burners through 4 
system of distribution pipes. It is stated that the 
cost of a V.2 rocket is approxinately that of a Spitfire 
fighter ; which, at first sight, appears to be an extra- 
vagant method of waging war, since the rocket can 
make only one flight, whereas the Spitfire may make 
many trips to its ts. That comparison, however, 
takes no account of the possible expenditure of a pilot 
whose training has occupied, perhaps, a couple of 
; and it may be remarked that the fe was 
ming noticeably short of good pilots by the time 
that the first V.2 rockets were launched against London. 





CENTRAL - BIRMINGHAM PLANNING SCHEME. — This 
autumn, the Corporation of Birmingham intend to seek 
Parliamentary powers to acquire property in the centre of 
the City so that the proposed redevelopment plans can be 
carried out. These include an inner ring road, new sub- 
sidiary roads to facilitate the movement of traffic, and car 





parks. The estimated cost is about 12,000,0002. 
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INSTITUTION ELECTIONS. 


InstrruTion oF Crvi. ENGINEERS. 
Associate. Member to Member.—Robert 


burgh ; Harry Holland Green, B.Se. 
Cape Town ; 7 ee Tee mee On eee 
London, E.C.2. 


(Glas. R.N.; George H Oliver, Newcastle-w 
Cuaaea: Perle, B.Se. (Eng.) (Lond.), 
Manchester ; James Noe Balink, w; Captain John 
Henry Pritchard, R.E.M.E. ; Anup ar Sarkar, 
Calcutta ; Frederick Christopher Shelley, » Bristol 
Russell James Stewart, Sydney, A 
eee eee James Henry Tive 
jor Thomas Leonard 


ee ee B.Se. (Eng.) (Lond. ), R.E.M.E. 


to Associate Member—Cecil Thornton 
Hooaat Welwyn Garden City. 
Instrrure oF Marine ENGINEERS. 
Member.—James Broughton Bell, London, Ontario, 
Canada; William 


Charles Sydney 
val Delves, : 


1 , Wellington, 
John Roberts, Chilwell, Notts; John Jenner 
Simmons, O.B.E., Malta, G.C.; William Stewart 
Taylor, Bridgford, Notts; Frederick George Virtue, 
Nelson, Lanes ; Lewis Lloyd Walters, Basrah, Iraq. 
Associate Member to Member.—George Whyte Cowie, 
Montrose, Angus. 
Associate to Member—C.E.R.A. William Grieve, 
R.N.; Peter Johnston, Glasgow; Hunter Thomson 
McMichael, Birkenhead. 


Associate Member.— Sydney George Blyth, Arbroath. 


Graduate to Associate Member —Ronald Magill, B.Sc., 
Belfast. 





CONCRETE PAVING MACHINE.—We have received from 
Messrs. Ransomes and Rapier, Limited, Waterside Works, 
Ipswich, an illustrated leaflet giving full particulars of 
their crawler-mounted self-propelled concrete paving 
machine known as the Rapier 14R concrete paver. This 
machine has a mixed batch capacity of 14 cub. ft. and a 
boom for the depositing bucket which will cover a radial 
distance of 18 ft.'2 in. and swivels horizontally: through 
an arc of 120 deg. The travelling speed is 100 ft. per 
minute, and the power unit. consists of a 33-h.p. com- 
pression-ignition engine. There is a hinged feeding skip 
which will take an unmixed ‘batch of 21 cub. ft., a syphon 
water tank and a horizontal mixing drum. The weight, 
in working order, is 13 tons. 


NAVAL CADETSHIPS AT THE Roya NavaL Con- 
LEGE.—The Admiralty announces that the next exam- 
ination for cadetships at the Royal Naval College will 
be held in November, 1945. Candidates must have been 
born on, or between, April 1, 1932 and July 31, 1932; 
and their completed application forms must be received 
by the Admiralty not later than October 10, 1945. The 
educational test is the common examination for entrance 
to public schools, in English, history, geography, Latin 
or sei arith , algebra and geometry and French. 
About 45 cadetships in all will be offered. These include 
20 scholarships, 10 of which are reserved for boys from 
grant-aided schools. The fees for boys:who are awarded 
scholarships vary according to the parents’ means:' In 
cases of sniall incomes all fees and expenses may be 
remitted ; in other cases the inclusive fee ranges from 11. 
to 65l: a term. Application forms and detailed regula- 
tions may be obtained from the’ ee of the Ad- 
miralty (C.W. Cadets). 
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protected by a preservative, but it is enclosed, with a 
desiccating agent, in a sealed moisture and vapour- 
proof Sour {Price 5s., postage included.]} 


Proof Corrections.—There has long been a consider- 
able measure of agreement between printers’ readers 
in different establishments in regard to the symbols 
used in correcting proofs; indeed, some of the signs 
employed are nearly as old as the art of printing itself. 
It is stated, however, that there is not at present the 
same uniformity in the symbols employed by authors 
and others in correcting the proofs submitted to them. 
On account of this situation the suggestion was made 
by the British Society for International Bibliography 
that the establishment of a standard system of symbols 
for proof correction should be considered. Accordingly, 
B.S. No. 1219-1945, covering printers’ and authors’ 
proof corrections, has been issued. It has been pre- 
pared by a committee fully representative of printing, 
publishing and literary interests in Great Britain and 
of associations of compositors and of correctors of the 
Press. [Price 2s. postage included.]} 





BOOKS RECEIVED. 


United States Bureau of Mines. Miners’ Circular No. 53. 
Accidents from Hoisting and Haulage in Metal Mines. 
Metal-Mine Accid Course, Section 3. 
Superintendent of Documents, U.S. Government Print- 
ing Office,- Washington 25, D.C., U.S.A. [Price 
15-cents.] 

United States Bureau of Mines. Technical Paper No. 671. 
Analyses of Tennessee Coals (Including Georgia). 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C., U.S.A. 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Records (New Series). Utilisation. 1945. No. 6. 
The Identification of Burma Commercial Timbers. By 
Dr. K. AnMAD CHOWDHURY. The Utilisation Officer, 
The Forest Research Institute, Dehra Dun, U.P., 
India. [Price 12 annas.} The Publications Officer. 
India House, Aldwych, London, W.C.2. 

The Reinforced Concrete Association. A Review of Recent 
Progress. June,.1945.° Offices of the Association, 94, 
Petty France, Westminster, London, S.W.1. [Price 
1s. 6d.) 

Thermodynamic Properties of Air, Including Polytropie 
Functions. By Proressor Joseph H. KEENAN and 
PROFESSOR JOSEPH Kaye. John Wiley and Sons, 
Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 2-25 dols.} Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
(Price 13s. 6d. net.}.- 





Pr 


PERSONAL. 


Mr. GeEorRGE H. ForsytH, M.Sc. (Durham), 
A.M.1.Mech.E., who joined the staff of Lloyd’s oe 
of Shipping in 1929 and has been Principal Engin 
Fs of bone araeend aia tas Weemeneeiitnes 
London, | Mechanical and Marine Engineering in the University of 
Durham, tenable at King’s College, Newcastle-upon- 
Tyne. 


Mr. F. E. Drury, M.Sc., has been installed as Pvesi- 
dent of the Institution of Structural Engineers by the 
immediate past-president, Mr. G. B. R. Pow, M.Inst.('.£., 
F.G.S. 


Mr. E. R. WILKINSON, M.1L.E.E., commercial manager, 
Central Electricity Board, has accepted an invitation 
from the Executive Council to serve as President of the 
Association of Supervising Electrical Engineers for a 
further year. 


Mr. Percy W. Lee, chairman and managing director 
of Arthur Lee and Sons, Limited; Sheffield, retired from 
the managing directorship on July 31, but retains the 


. | Position of chairman. He has been succeeded as manag- 


ing director by his eldest son, Mr. G. WILTON LEE. 


Mr. W. N> LInDLey has relinquished bis chairmanship 
of the British Piston’ Ring Company, Limited, for 
health reasons, and has been succeeded by Mr. A. H. 
JARRARD. 


Mr. G. M. CAMPBELL has. relinquished the position of 
director of manufacture to The British Thomson-Houston 
Company, Limited, Rugby, but remains on the board as 
adviser to thé» managing director, Mr. H. WARREN. 
Mr. W. W. VINSEN, assistant director of manufacture, 
has been appointed director of manufacture and Mr. 
H. J. ARMSTRONG has been appointed manage? of the 
Coventry Works, in succession to Mr. Vinsen. Mr. 
BE. H. Bat, assistant sales director, hag relinquished 
the managership of the transformer sales department, 
te which position Mr. L. G. Axe, B.Sc., A.M.I.E.E., has 
been appointed. 


Messrs. M. G. and R. W. WEexKes, M.M.Inst.C.E., 
75, Victoria-street, London, 8.W.1, have amalgamated 
their consulting practice with that of Messrs. How rp 
HUMPHREYS AND Sons, 17, Victoria-street, S.W.1. in 
whose name ne ee 
Mr.-M. G. Weekes is retiring for health reasons and 
Mr. R. W. WEEKEs is resigning from the practice having 
been elected to join the board of directors of Messrs. The 
Harland Engineering Company, Limited, Alloa, Scot- 
land, with whom he is to continue his war-time associa- 
tion. 


Mr. F. W. Bue@Lass has resigned his position as chief 
production engineer with Blackburn Aircraft, Limited, 
Brough, East Yorkshire, and will shortly take up an 
appointment as production engineer with Boulton Paul 
Aircraft, Limited, Wolverhampton. Mr. Buglass has 
been with Blackburn Aircraft for 17 years. 


Mr. A. ROBINSON has resigned the active management 
of the coal-washer department of Simon-Carves, Limited, 
Cheadle Heath, Stockport, owing to ill health, but 
will remain on the board in a consultative capacity. A 
new department, the coke-oven and washer department, 
is being formed ; it will combine the old coke-oven and 
washer departments, with the exception of the concrete 
section of the latter. This is being converted into 4 
separate building department, under Mr. G. P. BRIDGES, 
for sub-contracting to the other main department: 
Mr. D. T. Barrirt is the director in charge of the new 
coke-oven and washer department, with Mr. MEREDITH 
and Mr. K. MacGREGOR as chief engineers of the washer 
and coke-oven sections, respectively. 


Mr. L. Scorr WuirE, M.Inst.C.E., M.1.Struct.E., and 
Mr. A. Monk, M.LStruct.E., have been nominated to 
represent the Institution of Structural Engineers on the 
Institution of Civil Engineers Drafting Confinittee for 
a Code of Practice for Earthworks. 


Mr. T. J. MAKIN, Mr. W. Ciare, and Mr. E. HALias 
have been appointed directors of the Brightside Foundry 
and Engineering Company, Limited, Sheffield. 


Mr. S. A. SADLER FORSTER, at present Board of Trade 
Controller in Newcastle, has been appointed Director for 
Trading Estates, Board of Trade, London. 


As from August 6, MESsRs. ACCLES AND POLLOCK, 
Limrrep, Oldbury, Birmingham, are transferring the 
production and sales of their cold-rolled metal sections 
department to a subsidiary company, METAL SECTIONS, 
LimITED, which will operate from Paddock Works, Old- 
bury. Mr. L. Grsps, who has been in charge of produc- 
tion in the past, will continue as works manager of the 
new company and Mr. E. BRYAN as sales manager. 


MEssRs. COMPOUND ELECTRO METALS, LIMITED, 42, 
Pall Mall, London, S.W.1, have appointed Mpssrs. A. 
JOHNSON AND CoMPANY (LONDON), LimiTeD, Royal 
Exchange Buildings, Glasgow, C.1, to be their agents 
for Scotland and Northern Ireland, and Mr. C. J. REEVES, 
58, Walsall-road, Four Oaks, Sutton Coldfield, Birming* 
ham; to be their agent in the Midlands. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Scottish Steel.—Order books are reported to have 
improved again, and export business is said to be mainly 
responsible. Home d d is also firmer, a local feature 
being the increased volume of shipbuilding orders placed 
with the Clyde yards, though some time must elapse 
before this new work can exercise an effective influence 
on plate and section specifications. The Five Year Plan 
just announced was received here with considerable 
interest. Scotland’s share may not be as large as that 
of some other districts, but it is substantial. The works 
at Blochairn have had over 1,000,0001. spent on them, 
and though this scheme antedates the plan proper, it is 
nevertheless part of the Scottish post-war planning 
scheme. The plate mill at Clydebridge is to be bought 
up to date, to roll down to  in., and the drive is being 
improved. A new melting shop is in prospect for one 
of the works, which will involve heavy expenditure. 
Coke-oven construction at the Gartsherrie works has not 
started, but the plans for this and for rebuilding the 
blast-furnaces are being studied. Messrs, Stewarts and 
Lloyds’ solid-drawn tube extension at Mossend, however, 
is one of the most gratifying features, as it indicates the 
resumption of a process which it was thought had passed 
to Corby permanently. 

Scottish Coal.—The restart following the holidays has 
been very disappointing. Probably about half the 
normal weekly output was lost last week due to the non- 
appearance of the men at the end of the holiday period/ 
Iu one instance, at a colliery operating under the Ministry 
itself, the few men who appeared on the first day were 
insufficient to enable a restart to be made, and on the 
following day the men held a meeting at the pit and then 
went liome for the day. Actions of this kind obviously 
cause a serious loss of supplies, and it is not surprising to 
learn from gas managers, for instance, that their present 
position is one of unparalleled difficulty for this time of 
year. To illustrate the contention that Scottish pits are 
being subjected to restriction by the attitude of labour, it 
was revealed that at a certain pit the output was increased 





NOTES FROM THE SOUTH-WEST. 


‘CarDiFF, Wednesday. 
The Welsh Coal Trade.—With the elimination, for the 
time being, of Continental competitors, South Wales 
coal exporters are presented with an excellent oppor- 
tunity of recovering some of the trade which was brought 
to a standstill owing to the exigencies of the war. Inthe 
case of France, which before hostilities was the district’s 
largest customer, taking about 5,000,000 tons a year, 
business has now been restored to the normal trade 


the coal local shippers could spare. It was not expected, 
under the new conditions, that trade would show much 
improvement immediately because of the acute shortage 
of supplies. In the case of anthracite, France agreed 
some time ago to take about 40,000 tons of duff a month 
for the manufacture of briquettes. Large supplies of 
this were available from the dumps which have accumu- 
lated and the quantity has now been increased to 75,000 
tons a month. News has been received during the week 
that the Egyptian State Railways, which used to take 
500,000 tons of Welsh steam coals a year, have converted 
about one-third of their locomotives to burn oil. As the 
shortage of coal became more acute at home,so shipments 
to these users were terminated and they had turned to 
Indian and African coalfields to supply some of their 
needs. The latest development serves to illustrate the 
difficulty always experienced in recovering lost export 
trade. Home demand on the steam-coal market still 
exceeds the available supplies and salesmen have had to 


needs. Most collieries remained well stemmed with 
orders from the high-priority users over some time ahead, 
and the tone was firmly maintained. All the large de- 
scriptions were in strong demand, while the sized and 
bituminous small sorts, which are very scarce, were 
eagerly sought for and continued strong. The best dry 


channels. French buyers were in the market for all |” 


restrict business to that in respect of customers’ pressing |’ 


NOTICE OF MEETING. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


JUNIOR INSTITUTION OF ENGINEERS. —Friday, August 





MIDDLESBROUGH, Wednesday. 

General Situation.—Negotiations for extensive supplies 
of iron and steel followed a brief period of market slack- 
ness. The potential home and overseas requirements 
greatly exceed the volume of work now in hand though 
many producing plants are fully employed and others are 
much busier than they have been. Fortunately native 
raw materials are still plentiful and an early increase in 
the imports of high-grade overseas ores is anticipated. 
On the other hand, the fuel situation still causes anxiety. 
Supplies of foundry pig are hardly sufficient to meet 
the increasing demand, but other blast-furnace products 
are obtainable with little difficulty. A further improve- 
ment in the conditions in the finished industries is 
‘Teported. 

Foundry and Basic Iron.—Considerably more pig 
than has been available for some time is required for the 
light-casting plants and there is a demand for larger 
deliveries of foundry iron. The situation, however, 
attracts little attention in this area, where for a long 





steams were busy but some of the inferiors were available. 
Cokes and patent fuel were difficult to secure for early 
delivery. 


by 25 per cent. during the week immediately before the | issued by the Incorporated Swansea Exchange states 


holiday, though there was no change in conditions to 


explain this. The only possible explanation is that the | and substitute market as makers had little to sell for the 


men wanted money for their holidays. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Some of the steelworks are very busily 
employed, but others are experiencing a lull inseparable 
from a period when the demand for war materials is 
giving place to the manufacture of peace products. Rela- 
tions with some Continental countries have been re- 
established, and among other export business booked 
are contracts for the supply of cement-making plant and 
machinery for Iraq and India. The 120,000,0001. five- 
year plan for the re-equipment of the British steel 
industry touches only a fringe of Sheffield, which is in 
the exceptional position of having to solve the problem 
of maintaining business in special alloy steels now that 
other steel centres have taken up the manufacture and 
developed it extensively under Government direction. 
At many Sheffield works preparations are in hand for the 
August holiday, which will amount.to about ten days. 
South Yorkshire Coal Trade»—No improvement in the 
supply of coal can be reported.and, with holidays in pro- 
gress and in prospect, outputs tend to become smaller. 
Much alternative fuel has to be allocated to all types of 
users whose demands increase as it becomes imperative 
to build up reserve stocks. Large quantities of house 
coal are being directed to the gas undertakings, and 
much outerop coal is being delivered to electric power 
stations and industrial concerns. Coking coal is in 
strong demand, and the make of coke is sufficient to 
permit some additions to the stocks at coke-works and 
depots. Gas coke is still in short supply. Exports are 
confined to cargoes for military and occupational use. 





THE BRITISH COUNCIL’s DOCUMENTARY FILM,“ STEEL.” 
—The documentary sound film “ Steel,’ which has been 
made for the British Council by the Film Producers 
Guild, Limited, Guild House, Upper St. Martin’s-lane, 
London, W.C.2, and is stated to be the first attempt in 
this country to film steelmaking in Technicolor, is to 
be commended as a notable success in this respect as 
well as for its informative value and high pictorial 
interest. In the space of 33 minutes, it deals with the 
preliminaries of the excavation of the ore and the making 
of coke and iron, and then illustrates the processes of 
steelmaking by the crucible, Bessemer, electric-arc and 
open-hearth methods, the last-mentioned providing 
some ‘‘ shots ” of the interior of an open-hearth furnace 
which are of superlative photographic quality. The 
film, which was directed by Mr. Ronald H. Riley, is to be 
shown in some 80 countries and the commentary, written 


eurrent quarter. 
nature. Makers of stee] sheets remained 
market continued to display some activity as users 
obtain additional supplies. The prices of iron 


products and of non-ferrous metals were as 
Standard quality coke tin-plates, 


sheet and tinplate bars, 12l. 2s. 6d., all per ton, delivered. 


The maximum price of fire-refined copper ( 


is 311. 10s. a ton, and that of spelter 321. 15s. a ton. 





CANADIAN PULP AND PaPER IND 
and paper industry in Canada provi 


ised for steam generation in electric boilers. 





Russell and Company, Limited, 





by Mr. Riley and spoken by Mr. John Laurie, is — 
translated into more than 20.languages. 





A few sales, however, were booked for 
later delivery. The export market continued to’ show . 


little change and any business transacted was ofa limited 
exceptionally 


busy and were reluctant to accept new business except 
for long-deferred delivery. The serap iron and steel 


heavier and better grades of material imencoatideel 
ged 


ee Le ‘but the increasing req) 
but 
taining 112 sheets measuring 20 in. by 14 in., 298. 9d. to meet. The demand is greatest for sheet bars, 
f.o.r. for home consumption and 30s. 9d. f.0.b. for export. maximum deliveries of billets and blooms dre per- 
Tin-plates carrying heavier coatings of tin, 30s. and sistently 
30s. 44d. per box f.o.r. for home consumption. Un- turning out an increasing tonnage and finished-steel pro- 
assorted tin-plate base uncoated plates, 358. 9d. per box | @¥ecers are busy in nearly all branches. 
for. at makers’ works. Galvanised corrugated steel.| #lvanised sheets are so heavily sold that further orders 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel- cannot be placed for delivery before periods in 1946. 


: the greatest 
individual peace-time market for electrical power as it|the Thomas Gray Memorial Trust, to any person ‘of 
ordinarily purchases more than 40 per cent. of all power] British or Allied nationality who may bring to their 
sold for industrial purposes. During the war years, 
however, this percentage has been reduced to less than | the opinion of the judges, is considered to be an advance- 
25 per cent. owing to the needs of the munitions pro- 
duction industries. During 1943, nearly 6,120 million | invented by the candidate in the period January 1, 1940, 
kWh were purchased, of which 25 per cent. were util- | to December 31, 1945. 


period the very limited irregular make has been of 
qualities other than those which consumers prefer. 
North East Coast founders are therefore largely dependent 
on regular deliveries from other iron ‘centres. There is 


Swansea Steel-Sheet Industry.—The market report! no basic iron on the market, but producers are turning 


out sufficient tonnage for the requirements of their own 


that, last week, quiet conditions ruled in the tin-plate consuming departments. 


Hematite, Low-Phosphorus and Refined Iron.— The 
of hematite is slightly more satisfactory, 


engineering foundries ard the make of refitied iron “is 
‘steadily used for current requireménts. 


demanded. Finished-iron manufacturers are 


Black and 


Substantial contracts for steel plates have been secured 


Welsh hematite pig iron, 7/. 9s., and Welsh basic pig iron, and manufacturers of light sections have good bookings, 
61. 15s. 6d., both per ton, delivered, and both subject to | While makers of heavy joists are busier than has been 
a rebate of 5s. The distribution of supplies of metallic | the case recently. Be agree a0 Bs” wap and 


is 7 
tin is controlled and the price of the metal is 3001. i ore rie wa at 


less than 99-2 per cent. of the metal) is 602. 10s. @ ton, | Pit props, arches and colliery roofings have well filled 
and that of high conductivity electrolytic copper, 622. a order books. 
ton. The maximum control price of good soft pig lead |: 


plants producing chairs, crossings and other railway 


Scrap.—tiron and steel scrap is in good Saabs and 





* 


Society of Arts offer a prize of 501., under 


¥.—The pulp Gray MEMORIAL TRUST Prizes.—The Council 
of the Royal 


notice an invention, publication or diagram which, in 


ment in the science or practice of navigation, proposed or 
Where practicable a model or 
some other appropriate exhibit should be supplied with 
the entry. Competitors must forward their proofs of 


CaRGO STEAMERS FOR THE BRITISH CONTINENTAL | claim, between October 1 and December 21, 1945, to the 
STEAMSHIP CoMPANY, LIMITED.—The British and Con-j} acting secretary of the Society, John Adam-street, 
tinental Steamship Company, Limited, have placed a| Adelphi, London, W.C.2. In 1944, twenty entries were 
contract for three shelter-deck type cargo liners, of | submitted and the prize was awarded to the Eagle Oil and 
3,000 tons deadweight carrying capacity, with the | Shipping Company, Limited, for their invention of a 
Burntisland Shipbuilding Company, Limited. Two of | seaman’s protective mask for use in cases of possible 
these vessels are to be built at the Burntisland yard and | immersion in oil-covered waters. 
the third by the firm’s subsidiary. company, Hall, 
Aberdeen.. The pro- 
pelling machinery in all three vessels will consist of super- | outstanding professional merit. Such deeds should be 
heated-steam triple-expansion engines designed to give | brought to the notice of the Council by any person not 
the vessels a speed of 124 knots. The new ships are | later than December 31, 1945. In. 1944, acting Chief 
intended. for the owners’ Continental service and are | Officer, now. Captain, Gordon Marshall, 0.B.E., of the 
designed for the conveyance of all types of general cargo. 


A further award of 50. 
will be made to any member of the British Merchant 
Navy for a deed which, in the opinion of the judges, is of 





Lamport and Holt M.S. Delius, was chosen for this award. 
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GERMAN LONG-RANGE V.2 ROCKET. 


(For Description, see Page 87.) 


Fie. 2. Turnpine-Driven Fur. Pumps. 





Fie. 3. ComsustTion CHAMBER AND Fug.-INLET VALVES. 





Fie. 4. Rear Enp or Venturi Nozzxz. 


SHEFFIELD EXHIBITION OF INSPECTION EQUIPMENT.— Moror TANKER “ BRITISH SUPREMACY.”—The motor- 
Under the auspices of the National Trades Technical | engined oil tanker, British Supremacy, for Messrs. 
Societies, the Sheffield Society of Technical Inspection, | British Tanker Company, Limited, London, E.C.2, has 
a body interested in the development of technical educa- | just been launched by Messrs. Harland and Wolff, 
tion, will hold an exhibition of engineering and materials | Limited, Belfast, from the firm’s yard in that city, a 
inspection equipment in the Cutlers’ Hall, Sheffield. | sister ship being under construction at its Govan ship- 
The exhibition will open at 3 p.m., on Monday, August 20,| yard. The British Supremacy has an overall length of 
and will remain open for the rest of the week from | 483 ft., a moulded breadth of 59 ft. and a moulded depth 
lla.m. until8 p.m. Admission is by programme, price 6d., | of 34 ft. 10 in. The deadweight is approximately 12,000 
obtainable on entry. The National Physical Laboratory | tons. The vessel is of usual tanker design with machinery 
(Metrology Division), the Admiralty Gauge Inspection | aft and with forcastle, Peop and midship erections con- 
Faetory, Sheffield, the British Standards Institution, | nected by longitudinal gangways. With fine lines the 
and member firms of the Gauge and Toolmakers’ and | vessel has a raked stem and cruiser stern. There are two 
the Scientific Instrument Manufacturers’ Association | longitudinal bulkheads which, with transverse bulkheads, 
have co-operated with the Society in the organisation of | provide 24 oil-carrying compartments, which are served 
the exhibition. In all, some 40 exhibitors are taking | by four duplex steam-driven pumps. The deck auxiliaries 
part. ‘Inquiries should ‘be addressed to-Mr.-D. M. Slorach;:|:and electric generating plent are-also steam-driven. The 
honorary secretary to the Society, Department of Applied | propelling machinery consists of a single Burmeister and 
Science, Mappin-street. Sheffield, 1. Wain four-cycle single-acting type compression-ignition 


Fie. 5. Inreeratme ACCELEROMETER. 


engine built by Messrs. Harland and Wolff. There are 
six cylinders, each 740 mm. in diameter by 1,500 mm. 
stroke, developing adequate power for the service speed 
at 115 r.p.m. The Bfichi system of pressure induction 
is fitted, and the exhaust gases are passed to two Scotch 
boilers. The steam from these boilers is sufficient to 
drive all the independent auxiliaries when the vessel is 
at sea. When the main engines are not working, the 
boilers are oil-fired and forced draught is provided. 
Certain of the auxiliary pumps are driven by the main 
engine which is started by air at a pressure of 356 lb. 
per square inch stored in two reservoirs charged by two 
steam-driven compressors. The life-saving equipment 
includes four steel lifeboats, two of which are fitted 
with propelling motors. Ample and comfortable accom- 
modation is provided for the officers and crew, and 
main and emergency wireless and echo-sounding equip- 
ment is installed. The vessel has been constructed to 
the highest requirements of Lloyd’s survey. 
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PROBLEMS OF 
DEMOBILISATION. 


Ir has been remarked of the British 4s a nation 
that they have a genius for doing, with no very 
clearly defined purpose, things which eventually 
prove to have been the right things to do; which 
is probably merely another way of saying that, 
either their preparations for any particular course 
of action are usually much more thorough than 
appears on the surface, or they have experienced 
in the past a phenomenal run of luck. Of the two 
explanations, we favour the former ; which, indeed, 
is the reason that might be expected from a nation 
that probably maintains a higher average of adult 
education (as apart from mere instruction) than 
any other in Europe. This statement may be 
open to question in some respects, but we believe 
that it is fundamentally true in spite of the greater 
specialisation of some Continental peoples in certain 
directions and the evidences that this country 
contains an unduly large percentage of witless 
persons whose acquired learning seems to find its 
chief expression in the always unmannerly and 
often obscene graffiti which deface so many rail- 
way compartments and other places of public resort. 
There is no doubt, however, that Britain also 
possesses a generous proportion of broad-minded 
citizens whose natural code of conduct makes them 
reluctant to shoot the pianist whom they believe 
to be doing his best, or even to penalise him when 
they feel with reason that his best is not good 
enough, lest they should have overlooked some 
extenuating circumstance. This is an attitude of 
mind which other peoples often find hard to under- 
stand and seldom attempt to emulate, but it offers 
encouraging hopes of a successful outcome from 
difficulties to which history affords no close parailel, 
especially when the problem is one involving that 
rather vague conception, “‘ the human factor.” 

Outstanding among such problems are those of 


b- | demobilisation, now assuming prime importance in 


every one of the lately belligerent nations con- 
cerned in the European theatre of war. So far as 
the mere dismissal of so many thousands of men 
more | from military to civil life is concerned, the task 
presents few difficulties which were not encountered 





more acute by far than those of 26 years ago—and 
by the fact that the industries to which the ex- 
Service men must look for their future livelihood 
have been subjected to disturbing influences more 
profound in their hature than any that have arisen 
before. In the first place, there is the overriding 
priority of the war in the Far East, which must 
continue to have the first claim on the national 
attention; on which are superim the 
blems of the war-time dispersal of factories, the 
need to restore some part of the former British 
export trade in order that the nation may continue 
to be fed, the arrears of maintenance to be over- 
taken before the essential services can be restored 
to a state which will sustain the increased civil 
load on top of the military burdens that must still 
be borne, the condition of financial stringency that 
affects every industry and most individuals, and 
the numerous shortages of commodities which are 
vitally necessary to any restoration programme. 

How these competing claims upon the nation’s 

purse, industrial resources, and returni man- 
power are to be reconciled were the main considera- 
tions before a conference on ‘‘ Management in 
Demobilisation ” which was held in London on 
May 11, 12 and 13 under the auspices of the In- 
stitute of Industrial Administration. Within the 
time available, no more could be done than to 
explain and discuss the major problems in general 
terms; whereas it must have been obvious at the 
outset that some of the most intractable difficulties 
are likely to arise in dealing with such special cases 
as those of the key men without whose presence 
and skill the work of restoring a peace-time economy 
can only proceed slowly, if at all. So far as it 
went, however, the conference undoubtedly cleared 
the air appreciably, thanks in great measure to the 
expositions of official policy contributed by General 
Sir Ronald F. Adam, Bt., K.C.B., Adjutant-General 
to the Forces, on behalf of the War Office; Rear- 
Admiral H. R. G. Kinahan, C.B.E., Assistant Chief 
of Naval Personnel, for the Admiralty; Air Vice- 
Marshal J. W. Cordingley, C.B., C.B.E., Director- 
General in the Department of the Air Member for , 
Personnel, on behalf of the Air Ministry; and ; 
Mr. H. C. Emmerson, C.B., Deputy Secretary and 
Director of Manpower, and Mr. E. Watson = prs 
M.I.Mech.E., Director of Training, 
Labour and National Service.. Mr. Ernest ~ de 
M.P., then the Minister of Labour, spoke at some 
length on the general considerations underlying 
the Government’s demobilisation policy when he 
attended, as the principal guest, the luncheon held 
on May 12. 

These and other addresses have now been 
on record by the Institute in a report* of which, 
we understand, a limited number of copies are 
still available ; and there is no need, therefore, to 
attempt the difficult task of condensing in a few 
words the large amount of first-hand information 
that they contained. It is sufficient to state that, 
as Mr. F. R. M. de Paula indicated in his opening 
remarks, the basis of the whole policy is the position, 
the problems and the reactions of the individual 
man or woman in the Forces, although it is necessary 
for purposes of administration to deal with broad 
classes by reason of the immense numbers of in- 
dividuals involved. Apart from the division into 
groups, depending mainly on age and length of 
service, the organisation has been planned with 
an eye to two main classes, defined according to 
their intended peace-time employment; that is, 
those who will expect to be engaged in “ staff” 
positions in industry, and those who will come into 
the general category of “‘ operatives.” In addition, 
of course, there are the special cases of those who 
have been prisoners of war in enemy hands, and 
those who have suffered various kinds of wounds 
and disablement. 

For all of these classes, special and very detailed 
arrangements have been made for the provision of 
training designed to obviate the handicap of years 
spent away from the occupations in which the 
trainees hope to engage on terms not too disad- 





* Obtainable from the Institute of Industrial Admin- 
istration, Artillery House, Artillery-row, London, S.W.1. 
[Price 108.) 
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vantageous by comparison with the qualifications 
of others whose employment and consequent acquisi- 
tion of skill has not been interrupted. It was 
doubtless a revelation to many members of the 
conference to learn how detailed the plans are, and 
how much consideration has been given to the 
problem of enabling the trainee to be self-supporting 
from the outset. The more the questions are 
studied, however, the more evident becomes the 
impossibility of dealing equitably with the multi- 
farious requirements of industry by any system 
which depends upon purely arbitrary classifications 
and the rigid application of a book of rules. The 
rank and file of industry should find their needs 
tolerably well met on the whole, and the greatly 
improved technique for dealing with the disabled, 
and with the younger age groups whose normal 
training has been interrupted for several of their 
most formative years, should be sufficiently effective 
from the points of view of these classes also; but 
it does not appear that the problem of the key men 
who have been taken from industry has received 
due weight in any of the plans adumbrated. 

Throughout the war, one of the difficulties experi- 
enced by employers in dealing with the Ministry of 
Labour has been that of convincing the official mind 
that there are numerous posts to be filled which 
cannot be described accurately by any of the head- 
ings in the Ministry’s personnel classification ; and 
that many appointments which conventionally are 
so classified require special knowledge and experi- 
ence—particularly experience—which make inter- 
changeability of employees quite impracticable. The 
widely various qualifications covered by the cate- 
gorical description of ‘‘draughtsman’”’ provide an 
excellent case in point; and we have heard of an 
instance where a firm requiring an operator for a 
heavy drilling machine was sent a man whose 
knowledge of drills was confined to dental instru- 
ments. The latter was an obvious case of misunder- 
standing, probably the result of insufficient descrip- 
tion of the need to be met, though the official who 
directed the man to the job had been long enough 
in his post to have realised, if he had been reasonably 
knowledgeable or observant, that the works con- 
cerned was engaged mainly on heavy engineering. 
The difficulties arising from the varieties of skill 
required of draughtsmen, however, are less likely 
to be appreciated by anyone outside the engineering 
industry, and an official who would never expect 
an eye specialist to remove a diseased appendix may 
prove hard to convince that a firm producing, say, 
motor-car gearboxes are not being merely perverse 
in refusing to accept a man whose forte is the detail- 
ing of heating and ventilating systems. To attempt 
to force the firm to adapt an unsuitable man to their 
needs is merely to retard their work. 

What this amounts to is that, while the Ministry 
should be in a better position than any firm to take 
a broad view of the nation’s manpower resources 
so far as this can be done by counting heads, the 
best judges of the capabilities of individuals, par- 
ticularly for work of a specialised character and 
possibly of an indirect importance out of all propor- 
tion to the turnover or the numbers of persons 
employed, are the responsible executives who are 
to employ the man and whose continuance in busi- 
ness depends, to an appreciable extent, on his 
competence. Governmental pronouncements not- 
withstanding, therefore, there are strong arguments 
for selective demobilisation in special circumstances, 
and for allowing the potential employer and em- 
ployee a much greater freedom than at present to 
come to mutual arrangements in the light of their 
expert knowledge, and with full liberty to terminate 
those arrangements if either finds it desirable: it 
may be necessary, for instance, where the need is 
for uncommon aptitudes, only ascertainable by 
actual trial, for a succession of men to be engaged 
for a probationary period in order that the right 
man may be found. The present policy of resettle- 
ment hardly seems to meet such cases; but these 
are some of the real “‘ key men” on whom future 
prosperity may depend very largely, and until more 
freedom of transfer is vouchsafed, some of the most 
difficult problems of industrial reconstruction are 
not likely to be solved. To ignore such cases 
because they are not numerous in the aggregate is 
no solution ; but the need for a solution is urgent, 
for industry cannot rely indefinitely on its old men. 





ALTERNA TING-CURRENT 
EQUIPMENT FOR AIRCRAFT. 


THE general case for the adoption of alternating-|. . 


current in place of direct-current for the electrical 
equipment of aircraft was argued by Mr. C. G. A. 
Woodford in a recent paper read before the Royal 
Aeronautical Society, and some particulars of this 
paper have already been given in these columns.* He 
dealt with the matter from the point of view of 
British practice and the considerations he put 
forward may be usefully supplemented by some 
particulars of developments in the United States 
contained in an article distributed by the Westing- 
house Editorial Service and written by Mr. J. D. 
Miner, of the Westinghouse Electric Corporation. 

Mr. Miner stated that for very large aeroplanes 
a higher system voltage than the present 27-volt 
direct current is essential. This was realised as 
long ago as about 1935, when the United States 
Army authorised the construction of two experi- 
mental aeroplanes equipped with alternating-current 
systems. Single-phase current at 800 cycles was 
adopted for one and three-phase current at 400 cycles 
and 120 volts for the other. Experience showed the 
superiority of three-phase current for motors and for 
the parallel operation of alternators and no further 
attempt appears to have been made in the direction 
of single-phase working. Until December 7, 1941, 
“ alternating-current powered airplanes were inter- 
esting experiments,” but when, in 1942, Japan had 
captured all the airfields between Pearl Harbour and 
Australia, the demand for long-range aeroplanes 
capable of operating at high altitudes made it 
clear that the “ limitations inherent in existing low- 
voltage systems” demanded the development of 
aeroplane equipment operating at voltages of the 
same order as the 230 volts of industrial practice. 
“Tt was quickly decided that high-voltage direct 
current at high altitudes was a gamble that could 
not be risked” and attention was turned to the 
development of alternating-current equipments. 

After conferences with selected manufacturers in 
December, 1942, the Army authorities drew up 
tentative specifications for a three-phase system 
operating at 208 volts and 400 cycles with 
an earthed neutral. The generating units were 
to ‘be main-engine driven alternators rated 
at 40 kVA at 75 per cent. power factor. For a 
four-engined aeroplane, with four such alternators, 
the distribution cables would be rated at about 
440 amperes, compared with 4,400 amperes for a 
direct-current 27-volt system. “For long con- 
ductor spans, where regulation rather than thermal 
capacity determines the size of conductor required, 
the single 27*volt conductor would require 17 times 
the copper that is required for all three of the 208-volt 
conductors.” The three-phase Motors, with an 
earthed neutral would continue to operate at 
partial rating if one of the lines were shot away; 
they would continue to run at light load with two 
lines severed, but would not re-start under these 
conditions. 

On the basis of this specification complete equip- 
ment for an “ all-electric ” aeroplane operating with 
alternating-current at 208 volts has been designed, 
but it does not appear that machines of this type 
are yet in service. As Mr. Miner says “ some of the 
urgency has disappeared since 1942.” Thisremark 
presumably refers to the military situation in the 
Far East, but there is also a technical consideration 
which may prove to have weight. The problem of 
brush wear with direct-current machines at high 
altitudes, which at one time formed an important 
argument in favour of alternating current, is stated 
to have been solved by the work of Dr. Howard 
Elsey at the Westinghouse Research Laboratories. 
It is implied that 120-volt direct-current equipments 
have been built and installed, but up till the present 
“neither comparative reliabilities of 24-volt and 
120-volt direct-currént equipment, nor the com- 
parative reliabilities of 120-volt direct current and 
208-volt alternating-current equipment have yet 
been established by operating experience.” 

One of the main contentions in Mr. Woodford’s 
paper is that the whole of the accessories of 
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an aeroplane should be operated from a central 
electric plant im the manner of industrial practice, 
The same idea is implicit in Mr. Miner’s article, and 
he states for instance, that “all-electric airplanes 
- are much less vulnerable to combat damage 
than are hydraulically equipped airplanes”; and 
that “the transition from hydraulic to electric 
operation of actuators and accessories is a major 
factor in the expansion of electric power require- 
ments on large airplanes.” It is admitted, however, 
that all large aeroplanes carry some equipment which 
must be operated by direct current, and conversion 
appliances will have to be fitted in an alternating. 
current machine. 

It is stated that the most popular speed for 400- 
cycle motors will probably be 11,500 r.p.m., against 
the usual speed of 7,500 r.p.m. for direct-current 
motors. Very large alternating-current motors for 
which special lubricating systems are justified may 
be run at 23,000 r.p.m. This speed has already 
been exceeded on gas-turbine compressors and on 
superchargers. The question of the speed-torque 
characteristics of motors is of importance and it 
has .been suggested that alternating-current motors 
operating with a high-ratio reduction gear may not 
have sufficient starting torque to overcome the drag 
of congealed lubricants at low temperatures. Mr. 
Miner states that with properly designed motors 
these fears have been proved to be groundless by 
practical tests, and refers to the success of high- 
frequency motors in portable tools. Temperature 
conditions in this class of application, however, are 
not likely to be so severe as those experienced with 
aircraft. The question of variable speed is also one 
which demands consideration in alternating-current 
motor applications. In this matter they appear to 
be inferior to direct-current motors. The main 
application in aircraft for which variable speed is 
required is in turret operation, the usual procedure 
being the use of a variable-voltage direct-current 
generator driving a variable-voltage motor with 
fixed field excitation. The variable-voltage genera- 
tor is driven by a direct-current motor and the only 
change necessary if alternating-current is used would 
be the substitution of an alternating-current motor. 

Although a good case can be made out for alter- 
nating-current motors on the score of simplicity and 
light weight “it is necessary to report that one 
tremendous obstacle has not yet been overcome.” 
This is the question of constant-speed drive for the 
alternator. A “ variable-stroke, friction-drive de- 
vice” which was in use some time ago has been 
abandoned, “ but there are at least three hydraulic 
devices which bear some promise of success, although 
at much higher weights than were originally con- 
templated.” Mr. Miner suggests that recent de- 
velopments in the gas-turbine field may result in 
the provision of an auxiliary gas turbine suitable 
as a prime mover for the alternator. At the present 
time, an arrangement of this kind would certainly 
involve considerably increased fuel consumption, but 
the progress which is being made brings such 
development within the region of possible practice. 

In the general case for the adoption of alternating 
current, the question of weight saving forms an 
important item. This consideration may be of the 
first importance in short-range military machines, 
but for operation over great distances the advantage 
of low fuel consumption may outbalance that of 
lighter equipment and, as things are, may militate 
against a gas-turbine alternator drive. Even the 
most enthusiastic advocates of alternating current, 
however, do not suggest that it is the best for all 
types of machine. Nevertheless, the claim for 
reliability which is made is of importance in con- 
nection with any type of service. Reliability is as 
important as weight, and “pay-load capacity 
achieved at the cost of reliability is not a good in- 
vestment.” The maintenance of any service on 4 
poor reliability basis involves the provision of 
more machines and a more extensive” spares and 
repair service. Against the claim for reliability. 
advocates of direct current contend that alternating- 
current equipment is intricate and will demand 
more ground maintenance than is necessary with 
direct current. Mr. Miner thinks that too much 
should not be made of this point of view “as 24- 
volt, equipment is. also, growing more intricate 45 
new requirements develop.” 
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NOTES. 


Toe GENERAL ELECTION. 


TuE announcement of the election results, on 
July 26, took by surprise the greater part of the 
world, probably 95 per cent. of the population of the 
British Isles, and certainly most, if not all, of the 
members of the new Government, A heavy Socialist 
vote was assured, but there is excellent reason to 
believe that, on the previous day, no more was 
expected by the Socialists themselves than that the 
Conservative majority would have heen reduced to, 
perhaps, a third or a quarter of what it had been 
before Parliament was dissolved. There have been 
various reminiscent comparisons with previous 
political “ landslides,” but no such comparison is 
really valid ; for, as has been pointed out by sundry 
observers and chroniclers, this is the first occasion 
that the electorate have placed in power, with a 
working majority, a party which is pledged to change 
the whole social structure of the nation. That, no 
doubt, is their ultimate aim, and Sir Stafford Cripps, 
in one of his less responsible moments, has indicated 
how it may be achieved ; but there are more pressing 
tasks before the new Government than the realisa- 
tion of the dreams of theorists. First and foremost 
is the task of finishing the war by eliminating Japan 
as a military nation : a difficult task enough, though 
simple in its essentials since the method is clear and 
the means are available. Some of the domestic 
problems, however, are not so simple, for the best 
method is not always clear and it is by no means 
certain that the means can be made available with 
sufficient speed or in adequate quantity. Housing, 
demobilisation, the return of industry to a peace- 
time footing, the recovery of export trade as an 
essential preliminary to the maintenance of the 
imports on which this nation depends almost more 
than any other—these would be problems enough 
to induce premature baldness in any Government, 
without the added responsibility of bearing a worthy 
part in restoring a shattered Europe to some sem- 
blance of normality, and ensuring, as far asfpossible, 
that the labour of doing so shall not bein vain. If 
the new Government can accomplish the most 
urgent of these purposes with obvious efficiency and 
dispatch—having first decided which are really the 
most urgent, which is not so easy as it seems to 
platform orators—‘‘even the ranks of Tuscany ” 
will not only cheer, but should be prepared to con- 
sider more favourably the proposals for nationalis- 
ing various services and industries. The new 
Government have the advantage that they can rely 
(and know that they can rely) on the new Opposition 
not to throw spanners in the works of any scheme 
that can be clearly shown to be in the national 
interest. If they will take as a constant test of 
the justice of their plans, that they are now the 
Parliamentary representatives of those electors who 
did not vote for them, as well as those who did, the 
credit of Britain and the prosperity of the British 
people are not likely to suffer unduly from the 
change : though some of the more extreme features 
of the Socialist election policy may do so. 


NATIONAL CERTIFICATES IN METALLURGY. 


Details of the scheme for the award of National 
Certificates in Metallurgy are given in a brochure 
recently issued by the Joint Committee which 
administer the scheme. As has been stated in our 
columns on several occasions, the scheme has been 
established by the Iron and Steel Institute, the Insti- 
tution of Mining and Metallurgy and the Institute 
of Metals, in co-operation with the Ministry of 
Education. Two grades of National Certificate will 
be awarded, namely, the Ordinary and the Higher. 
The former will be awarded on the results of a three- 
year part-time course, and the latter on the results 
of an advanced course which will normally occupy 
at least two further years of part-time study. The 
courses for the Ordinary Certificate will cover 
chemistry, physics and mathematics; metallurgy 
will-be introduced at appropriate stages and engin- 
eering drawing may also be included. The Higher 
Certificate courses will normally provide for the more 
intensive study of various branches of metallugry 
and will aim at. reaching, within the limits of the 





subjects covered, the standard of university work. 
Although English will not be included as a subject 
in either course, importance will be attached to the 
ability of the candidate to express himself clearly 
in good English. In order to obtain an Ordinary or 
a Higher Certificate, a student must, among other 
conditions, make a certain percentage of the possible 
attendances in each year of an approved course; 
obtain a certain proportion of marks for homework, 
class work and laboratory work; and obtain a 
certain proportion of marks in each subject in the 
examinations for each year of the course. Distine- 
tions will be awarded in individual subjects in which 
candidates obtain not less than 80 per cent. of the 
possible marks for the final examinations, and such 
distinctions will be recorded on the Certificate. All 
Certificates will be signed by the Presidents of the 
three institutions responsible for the scheme and by 
a representative of the Minister of Education, as 
well as by the Principal of the technical college or 
school at which the award has been gained. Higher 
Certificates which record success in iali 

foundry subjects will be countersigned by the Presi- 
dent of the Institute of British Foundrymen. Copies 
of the brochure and further information can be 
obtained from the secretary, Joint Committee for 
National Certificates in Metallurgy, 4, Grosvenor- 
gardens, London, S.W.1; the secretary, Ministry of 
Education, Belgrave-square, London, 8.W.1; or 
the Principal of the local technical college or school. 


RatLway ACCIDENT NEAR NEw MILTON, SOUTHERN 
RalLway. 


On April 23, 1945, an accident occurred to the 
11.2 a.m. passenger train from Bournemouth West 
to Waterloo while it was running between Hinton 
Admiral and New Milton, the furnace crown collaps- 
ing and the fireman, V. J. C. Perry, sustaining 
severe scalds from, which he subsequently died. An 
inquiry into the accident was held by Mr. J. L. M. 
Moore, of the Inspeetorate of Railways, Ministry of 
War Transport, who has now made his report. The 
locomotive concerned was No. 854 of the Lord 
Nelson class, and was fitted with a copper firebox 
10 ft. 53 in. long and 5 ft. wide at the top, the crown 
and sides being formed from a single plate { in. 
thick, riveted to the §-in. flanged tubeplate and 
backplate. The crown, in this class of engine, is 
3 in. higher at the front than the back, and is sup- 
ported by 360 roof stays, screwed into the plate and 
secured by l-in. unts. There are three fusible 
plugs, filled with lead, the front plug being 8 in., 
and the middle plug 16 in., distant from the tube 
plate, and the back plug 8 in. from the back plate, 
all being on the longitudinal centre line. The 
driver and fireman had taken over at Bournemouth 
Centra] from the crew who had worked the train 
from Bournemouth West and both crews believed 
the boiler to be full; the water level was not in 
sight on the gauge, but the driver who had 
the engine had tried the drain cocks, and said that 
he saw the water level near the top of the glass 
after he left Bournemouth West. The injector was 
working and, he said, he saw the water level dis- 
appear above the range of the gauge glass. Driver 
Billett, who took the train on from Bournemouth 
Central, heard the sound of escaping steam when 
nearing New Milton, and shut off the injector, the 
better to locate the escape. He stated that the 
water level was then visible about an inch from 
the top of the glass; so, although he thought that 
the noise came from the firebox, he continued 
towards New Milton with the intention of examin- 
ing the engine there. Soon afterwards the crown 
collapsed, bulging downward about 18 in. and tear- 
ing the nuts off 196 roof stays; there was a rent 
in the plate, about 18 in. long, towards the back 
of the bulge, on the left-hand side. The rush of 
steam from the firedoor threw the fireman on to 
the coal in the tender and forced the driver to climb 
outside the cab; from which position, however, he 
was able to reach the brake and stop the train. 
Mr. Moore’s conclusion was that the water level 
must have been below the gauge glass, instead of 
above it, when the train left. Bournemouth West, 
and that the first driver’s statement to the contrary 
eould not be accepted; but Driver Billett was in 
charge at. the time of the accident.and must bear 


the main responsibility. Both he and Perry relied 
too much on the crew and, if Perry did 
test the gauge, as alleged by Billett, “it must have 
been done as a matter of habit, without proper 
attention to the result.” Mr. Moore also drew 
attention to the uncertainty of the lead-filled type 
of fusible plug used in this engine, as an effective 
warning device against shortage of water. The 
three plugs were all of the Southern Railway’s 
standard pattern, 2 in. long and designed to 
project about an inch into the water space above 
the crown plate. The upper part of the central 
hole is tapped § in. Whitworth for a distance of 
1} in., including } in. countersink ; and is filled with 
lead, 99-75 per cent. pure; the rest of the hole, 
which ‘is towards the fire and is empty, is #? in. 
in diameter and smooth. There is little doubt, in 
Mr. Moore’s opinion, that, although the lead began 
to melt as soon as it ceased to be covered by the 
water, the steam round and through the 
plugs had a chilling effect, delaying fusion. He 
recommends, therefore, that the railway companies 
should review the design of their fusible plugs in 
the light of this and other experiences; and also 
that they should give some attention to the design 
of water gauges, with the object of finding means 
to make the level more readily apparent. 


Evsctriciry Suppty in BIRMINGHAM. 


It has long been known in general terms that the 
electricity-supply industry has greatly expanded 
during the war, but no specific figures have been 
available for some five years. Under the conditions 
now ruling, information is gradually being released, 
an example being furnished by the report of the 
Electric Supply Department of the City of Birming- 
ham which was presented to the City Council on 
July 3. As was to be expected for such an important 
centre of manufacturing industry, output has risen 
far above pre-war levels. The figures presented 
cover periods ending on March 31 each year, and 
for 1939 the units sold totalled 815 million; for 
1944 the figure was 1,352 million, a rise of 66 per 
cent. For 1945 there was a fall to 1,261 million, 
indicative of some slackening in munitions produc- 
tion. It is stated that during the six years from 
April 1, 1939, to March 31, 1945, nearly 70 per cent. 
of the units sold were supplied to war factories. The 
maximum demand rose from 325,500 kW to 457,500 
kW. The carrying of the greatly increased load 
was assisted by the construction, during the war 
years, of the first half of Hams Hall “‘B”’ power 
station, at which two 50,000-kW sets, generating 
at 33,000 volts, are now in commission. A third 
similar set is in course of erection and the construc- 
tion of the second half of the station has been put in 
hand. When completed, it will have a capacity of 
300,000 kW and the total cost, including trans- 
mission lines, is estimated at 12,000,0001. Charges 
against revenue have naturally steadily increased 
during the war; the cost of coal constitutes the 
main item, but war bonuses, war service allowances 
and other factors have had weight. Had the 
average price of coal remained the same as during 
1938-39, the price for the tonnage consumed during 
1944-45 would have been 1,085,5671.; the actual 
cost was 2,162,4711., an increase of 1,076,904]. In 
spite of this heavy rise in charges, basic tariffs have 
not been altered, although certain of the larger 
consumers are affected by a coal clause. The re- 
tention of the old tariff rates has been made possible 
by the increased efficiency of Hams Hall “B” 
station and by the considerable improvement in 
load factor, but the report states that “ it is difficult 
at the moment to say whether an increase of tariffs 
can be postponed indefinitely.” The main trans- 
mission and distribution cable system and sub- 
stations received considerable and widespread 
damage during 1940-41 when Birmi m was 
subjected to heavy air,raids and Nechells generating 
station sustained major damage. Fortunately, how- 
ever, Hams Hall Station escaped with only minor 
injury to railway tracks, although it stands in an 
isolated position and provides a prominent target. 
The cost of protective works and other. air-raid 

tions was 110,0001., of which 40,500/. is re- 
coverable from State funds. Claims amounting to 
225,7501. have been submitted to the Electricity 





Commissioners in respect of war damage. 
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LETTER TO THE EDITOR. 


** QUALITY THROUGH STATISTICS.”’ 
To THe Eprror or ENGINEERING. 


Smr,—In view of the importance of the funda- 
mental issues involved in the points raised by my 
previous letter, printed on page 514 of your issue 
of June 29, and in the reply by “ Your Reviewer ” 
on page 14, ante, may I trespass further on your 
space ? Your reviewer is under a misapprehension 
when he suggests that I am unaware that the 
particular level of probability adopted as the dis- 
tinction between “chance” and “ assignable 
causes ”’ is settled by economic, not mathematical, 
considerations. I am also aware that the mathe- 
matical part is essentially one of obtaining a reliable 
and unbiased estimate of the probability of occur- 
rence by chance, of a sample of the given size which 
differs from the population (from which the sample 
is alleged to have been drawn) by an amount equal 
to, or exceeding, the observed difference. 

Having i these two factors and the 
essential difference in their character, it is clear that 
a standard policy should be maintained in all cases 
and, in general, action should be taken at the same 
level of probability and only the appropriate mathe- 
matical analysis used in estimating the probability. 
If arbitrary control limits are used, it is tantamount 
to using either an unreliable estimate of probability 
or an unknown economic level of significance, and 
not knowing which has occurred. 

I certainly agree with your reviewer when he 
assigns the above ideas as essentially due to Dr. 
Shewhart and is careful to ascribe the use of limits 
by “ authority ” to other sources. The other source 
which he brings forward to support Mr. Wharton’s 
presentation is B.S. 1008-1942 which is, of course, 
an emergency reprint of Supplement B of the 
A.8S.T.M. Handbook on Presentation of Data, which 
was written in 1935 and should not therefore be 
considered as being necessarily ‘“‘ 1942” in outlook. 
Tt must be said, in fairness to the writers of the 
original A.S.T.M. handbook, that, although they 
did explain how to set limits to ‘‘ given standards,” 
they also explained how to set limits when ‘no 
standard is given.”” Now I submit that, if anyone 
reads the A.S.T.M. handbock (or B.S. 1008-1942) 
and then reads Dr. Shewhart’s Economic Control of 
Quality of Manufactured Product, he will immediately 
take the setting of limits for the case of “‘ no standard 
given” as exhibiting the correct fundamental 
approach without further argument ; and that all 
that need be done in the case of setting limits to a 
“ given standard ” is to assume that, in the past, 
the given standard has been obtained by a like 
process from real data. By a “like process” I do 
not necessarily mean a rigid, narrow interpretation 
of the mechanical rules of setting control limits 
from observed samples, but that, if the limits are 
fixed by “an authority,” that authority has a 
reliable and balanced view of what is possible ; and 
hence, in the ultimate, if that authority were “per- 
fect,” he would, from his experience, set limits 
which on the average were much the same as anyone 
else would actually find by setting limits from the 
appropriate observed data by the stated rules. 

If a “ specification” is such that it cannot be 
met by existing processes with control limits at the 
usual economic level, then either a new process has 
to be developed or an excessive inspection cost has 
to be borne. When specifications have to be met, 
reference to such modern works as Dudding and 
Jennett’s Quality Control Chart Technique when 
Manufacturing to a Specification shows that, if the 

ification is more stringent than the control 
limits computed from observed data, a higher pro- 
portion of rejects is to be faced. Again, if the 
‘specification is met easily, the location of the limits 
(with respect to the specification limits) between 
which sample means are allowed to wander without 
taking action, is decided from the observed value of 
range computed from adequate data. In all cases 
where the range is out of control, the computation 
of limits is deferred. 

Now my original point was that Quality through 
Statistics fails to make clear the necessity of deter- 





mining the limits from observed data. The criticism 
is not invalidated by seeking to differentiate between 
the practical control aspects and the prediction 
possible with statistical control charts. Reliable 
practical control will only be obtained when the 
statistical features are sound because reliable pre- 
diction of the behaviour of any process is funda- 
mental to the practical control of that process. 

If, in spite of the above argument, it is considered 
that limits can be put in without reference to 
adequate observed data, then it appears to me that 
the insertion of such limits is an implicit acceptance 
of the dangerous assumption that each small sample 
is a reliable measure of the particular lot which it 
purports to t. Dr. Shewhart has gone to 
great pains to show the fallacy of this latter outlook, 
addressing his remarks not only to the general user 
but also to the established statistician. One of his 
fundamental propositions is that, while a small 
sample taken by itself is an exceedingly poor 
criterion of the properties of the group from which 
the sample is drawn, a series of similar small samples 
can give a reliable indication as to whether the 
group is maintaining its previously established 
properties. 

This letter and the previous one are written in 
“academic ’’ terms solely because they are about 
fundamental theoretical points, and a discussion in 
purely “practical ”’ language would require even 
longer letters if they were to succeed in focusing 
the necessary attention on the fundamentals. 

Yours faithfully, 
V. E. Gover, 
B.Sc. Eng., A.Inst.P. 
53, Melrose-avenue, 
Sutton Coldfield. 
July 20, 1945. 





THE IRON AND STEEL 
INSTITUTE. 


(Concluded from page 76.) 


WHEN the members reassembled at the Institu- 
tion of Civil’ Engineers, London, for the last session 
of the 76th annual general meeting of the Iron and 
Steel Institute, held on the morning of Thursday, 
July 12, Dr. C. H. Desch, F.R.S., occupied the chair. 


Basic Steet Furnace Siags. 

Three papers dealing with basic steel fur- 
nace practice and the constitution of the slags 
produced were presented in turn by their authors 
and discussed jointly. The first paper, entitled 
“The Constitution of Basic Steel Furnace Slags,”’ 
was by Dr. J. R. Rait and Mr. H. J. Goldschmidt, of 
the Research Department, William Jessop and 
Sons, Limited, Sheffield. Dr. Rait, who presented 
the contribution, stated that it formed part of an 
investigation, commenced in 1940, into the che- 
mistry of the basic-steel melting processes involving 
the constitution of slags and refractory linings and 
the slag-metal, slag-refractory and metal-refractory 
relationships. The investigation dealt with basic 
electric-furnace slags from the Héroult and Greaves- 
Etchell types of furnaces, Bessemer slags and basic 
open-hearth slags. The slags had been examined 
throughout by the Debye-Scherrer X-ray method. 
The occurrence of merwinite (3CaO.Mg0O.2Si0O,), 
as the main phase in certain basic electric reducing 
slags and the mode of occurrence of fluorine and 
TiO, had’ been established. In electric oxidising 
slags, the (Fe, Mn, Mg) O solid solution, the com- 
position and amount of which varied from slag to 
slag, was a major phase. An interesting feature 
was the ce of a high-temperature form of 
2Ca0.SiO,, and of merwinite liable to contain 
manganese-merwinite in solution. Basic open- 
hearth finishing slags from a number of steelworks 
had been examined and their constitutions estab- 
lished. The chief phésphate phase was nagel- 
schmidtite (9 CaO0.P,0,.3 Si0,—7 Ca0.P,0,.2 SiO,) 
or fluorapatite (9 CaO.CaF,.3 P,O,), depending on 
whether fluorspar had been added or not. The 
solid solution (Fe, Mn, Mg) O occurred in all the 
slags and, in the more basic slags, co-existed with 
free (Ca, Mn) O. The co-existence of these two 
oxide phases, which had been established by the 





X-ray method, was believed to be a new discovery of 
considerable practical importance. 

The second paper, which was by Dr. Y. K. Zea, 
of Steel, Peech and Tozer, Sheffield, dealt with 
“The Phosphorus Reaction in Basic Open-Hearth 
Practice.” The author stated that the practical 
applications of the equations for calculating the 
phosphorus content of the metal on the basis of 
the slag composition and the bath temperature, 
established by Whiteley in 1922, Herty in 1925, 
Maurer and Bischof in 1935 and Schenck and 
Riess in 1936, had been examined in relation to 
new temperature data and slag and metal analyses, 
obtained from 15 casts of basic open-hearth steel, 
Schenck and Riess’s method had given the best 
results. The reversion of phosphorus from slag to 
metal did not occur during casting when the ladle 
was lined with basic material. Rephosphorisation 
of basic open-hearth steel during casting was 
due to a change in the composition of the slag 
caused by enrichment of the silica content, re- 
sulting from the reaction of the slag with the fire- 
clay lining of the ladte. The degree of rephosphorisa- 
tion taking place when a ladle lined with fireclay 
brick was used, could be controlled to a large 
extent by keeping the temperature of the slag and 
metal in the ladle as low as possible ; and secondly, 
by adjusting the slag composition so that, in spite 
of its reaction with the ladle lining, the basicity of 
the slag did not fall below a certain minimum 
necessary for holding phosphorus. The latter could 
be achieved, when circumstances permitted, by 
increasing the lime content of the slag. 

The third paper, by Dr. A. H. Jay, of the 
Central Research Department, The United Steel 
Companies, Limited, was entitled “A Study 
of the Basic Open-Hearth Process, with Particular 
Reference to Slag Constitution.”” The paper con- 
tained an account of experiments carried out to 
investigate the constitution of basic open-hearth 
slags in relation to the mechanism of dephosphorisa- 
tion in the furnace and rephosphorisation in the 
casting pit. The author stated that as a result of 
observations made it was considered that the 
bulk of the phosphorus pentoxide was held in the 
slag as a solid lime-silica phosphate phase (nagel- 
schmidtite). Thus dephosphorisation became effec- 
tive when this phase was formed. The process did 
not necessarily require the presence of a free-lime 
phase in the molten slag. The addition of more 
lime would promote the formation of more nagel- 
schmidtite (solid) and so enable more phosphorus 
to be held in the slag. The return of phosphorus 
occurred during the filling of the ladle, as a result 
of the intimate mixing of the liquid component of 
the slag and the metal. The rise in phosphorus, 
near the end of casting, was presumably due to a 
change in the character of the slag from basic to 
acidic, as a result of reaction with the firebrick of 
the ladle. 

Mr. A. Robinson, who opened the discussion, 
said that the production of good basic steel could 
be approached only through a knowledge of the 
basic slag—the vehicle through which the refining 
was done. It had been shown by Dr. Jay that 
the mineral composition of the slag was not the 
same when molten as when cold and that any 
fluorides present reacted with the _ silico-phos- 
phates on cooling, forming apatites, and this 
might be important economically. Investigations 
which he had conducted on samples of well-melted 
fluorspar slag had confirmed Dr. Jay’s findings and 
had shown that fluorspar slag could be improved 
as a fertiliser by granulating the molten slag in 
water. The next speaker, Dr. T. Fairley, said that 
experience showed that if the basicity and oxidising 
power of a slag were adequate, there was little 
danger of appreciable rephosphorisation. A point 
made by Dr. Jay was that since rephosphorisation 
occurred towards the end of a cast, in addition to 
studying the basicities and oxidising powers of the 
tapping slags, close attention should be given to 
the final ladle slags. Thus, if their basicity and 
oxidising power were adequate and were main- 
tained sufficiently, negligible rephosphorisation 
would occur. 

Mr. F. L. Robertson said that Dr. Zea had care- 
fully examined te use of Schenck and Riess’s 
equilibrium diagrams and constants for making 
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phosphorus calculations and had found that within 
the ranges of 3 per cent. to 10 per cent. P,O,, 
8 per cent. to 15 per cent. SiO,, and 49per cent. to 
55 per cent. CaO, and temperatures of 1,550 deg. to 
1,623 deg. C., Schenck’s formula held. This meant 
that a steelmaker, knowing his temperatures and 
slag analysis would know also the phosphorus in 
his steel. Alternatively, if he knew the phosphorus 
in his steel he could ascertain how much lime to 
add to his charge to reduce this phosphorus to 
within specification limits. He himself had explored 
Schenck’s formula over a slightly wider range some 
10 years previously, when that work had first been 
published and had found such extraordinary agree- 
ment with his own furnace work that he had adopted 
Schenck’s theories. It was a pity, however, that 
Dr. Zea had not offered any explanation why 
certain of his samples did not obey Schenck’s rules. 
A careful study of the cases in which Schenck’s 
formula did not apply would be very informative. 
Dr. Jay’s paper was a flat contradiction of Dr. Zea’s 
paper, and he felt that these two authors were not 
using the terms “ free lime ” and “ free iron oxide ” 
in the same sense. Dr. Zea taught melters how to 
use arithmetic in making steel, but Dr. Jay and 
Dr. Rait showed that he was apparently doing it ona 
completely wrong foundation. He therefore asked 
them to connect their work with arithmetical rules 
which melters could apply. 

Mr. D. Manterfield remarked that although 
Schenck’s theories were not above suspicion, Dr. Zea 
had used his method of computation and had found 
relationships which suggested that lime and iron 
oxide determined the equilibrium iti of 
reaction. With regard to Dr. Jay’s paper, he felt 
that the existence of a little silico-phosphate in the 
solid slag, and very probably in the liquid slag, 
would have to be accepted without reserve, 
some confirmation of this was to be found in Dr. 
Rait’s paper. This, however, did not affect the 
metallurgist’s conception of the fundamental equa- 
tions ; it was simply a further step forward in his 
knowledge of the slag-metal reaction. The next 
speaker, Mr. T. F. Pearson, stated that if slags from 
certain open-hearth charges were examined for 
citric-acid solubility by sampling at frequent inter- 
vals from the inning to the end of a heat, it 
would be found that the early slags were low in 
solubility. During the working of the heat the 
solubility rose until it might be of the order of 96 per 
cent. and then fell, at tapping, to 80 per cent. to 85 
per cent., in spite of the fact that fluorspar had been 
added to the furnace. There seemed no doubt that 
the highest solubilities obtainable coincided with 
some maximum value of the complex silico-phos- 


phates. 

Mr. D. A. Oliver welcomed Dr. Zea’s paper as the 
first on the physico-chemistry of steelmaking since 
reliable temperature meesurements had been avail- 
able. He believed that, in Schenck’s work, there 
must be some error in the temperature determina- 
tions, probably of 30 deg. C., at least. He would 
like to know, therefore, if Dr. Zea had made any 
corrections for possible errors or whether he had 
taken his own accurate temperatures and imposed 
them on Schenck’s data. . In closing the discussion, 
Mr. A. J. Honeyman said that the subject under 


discussion was most complex and it was dangerous | i 


to put forward even tentative conclusions unless a 
statistical examination were made of a large number 
of slags. The composition of the ladle slag was very 
much to the point when considering rephosphorisa- 
tion. The really important thing was that, in the 
final ladle slag, the lime/silica ratio might drop from 
3 to 1-5, and surely this was the cause of rephosphori- 
sation. 

The chairman intimated that the authors would 
reply to the discussion in writing and the meeting 
terminated with the customary votes of thanks. 





FILLET WELDING TECHNIQUE.—We have received from 
the British Welding Research Association, 2, Buckingham 
Palace-gardens, London, 8.W.1, a concise illustrated 
leaflet, No. T.13A, on the recommended technique for 
making fillet welds in the downhand, vertical and over- 
head positions. The aim of the leaflet is te accelerate 
production in the shipbuilding and strucural industries, 
and it is intended to repl a somewhat similar leaflet, 
No. T. 18, published in June, 1944. 








THE UNIFICATION OF 
SCREW THREADS. 
(Continued from page 75.) 

WE continue below our report of the discussion 
at the afterncon session of the Conference on the 
Unification of Screw Threads, held at the Institu- 
tion of Mechanical Engineers, London, 8.W.1. on 
Friday, June 22, 1945. 

Mr. J. E. Hill asked why, if unification was a 
necessity, the question had not been raised and 
pursued on a full international basis, and more 
consideration given to including the metric threads 
in the survey. It was essential to consult the 
standardisation bodies of, say, Czechoslovakia, 
Switzerland and Sweden, and it was also necessary 
to bear in mind the purchasing and manufacturing 
potential of the U.S.S:.R. It was undesirable to 
embark on unification of American and British 
standards without considering the question of full 
international standardisation. The difficulties in 
unifying thread standards appeared to be mostly 
economic and, whatever form and pitch might be 
decided to be the best, no hard and fast rule should 
be laid down until the production engineer had 
been consulted about possible difficulties in the 
manufacture of suitable thread-cutting and gauging 
equipment. The large amount of capital invested 
in production and inspection equipment must be 
borne in mind, and, if an entirely new standard were 
to be adopted, a limited transitional period should be 
allowed, after which the new standards should be 
enforced by legislation. Consideration would have 
to be given to a State-assisted scheme to help manu- 
facturing concerns to re-equip themselves to use new 
standards. The long-term advantages of a fully inter- 


and | national unification for general fastening threads, 


pipe threads and instrument threads justified an 
intensive effort by all engineers interested, particu- 
larly now, when the industrial rehabilitation of so 
many nations was about to begin. This was the 
time to consider international standards. 

The 1926 proposal that a thread angle of 574 deg. 
should be accepted as a compromise had much to 
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its adoption, as the change-over would be rather 
costly. It would be to educate users to 
the value of the new thread, which would require 
an immense amount of advertising and technical 
literature. 

For pitches coarser than 26 threads per inch, 
he thought, an angle of 60 deg. would give the 
least trouble in the change-over, and would pre- 
pare the way to an international thread form 
when either the British and Americans were con- 
verted to the metric method or the Continental 
countries to the inch method of measurement, or 
if both systems of measurement were employed. 
It was easy to produce, mainly because of its simple 
relationship to a circle. 

The crest and root required the greatest skill 
and patience to produce ; that was why the thread 
with an of 53 deg. 8 min. was far more difficult 
to make than a B.A. thread with an angle of 47} deg.; 
@ difficulty which was increased when an allowance 
for wear had to be given to the crest of the tap or 
the root of the die. The radii connecting the flanks 
of the thread should, therefore, be as liberal as 
possible, and it was desirable to avoid the flat, 
unless that fiat came within the liberal radius, as 
it was the flanks, in most cases, which carried the 
load. That might not suit the Americans, because 
of the di of replacing existing parts; but 
there would be a similar difficulty in this country 
where the Whitworth form had been employed for 
precision jobs. Unless an entirely new thread form, 
the elements of which were not in common use in 
either country, was brought into existence, it would 
be well to adopt the American angle of thread, 
with a radius approximating to the present Whit- 
worth, for diameters of } in. and over and pitches 
of 26 threads per inch and coarser, leaving the B.A. 
thread for the smaller range of sizes—except, of 
course, the thread for instruments. 

Mr. P. Grodzinski expressed pleasure that so 
many of the speakers had emphasised international 
standardisation. A standard, he said, appealed to 
many engineers only if it were rigid, if itremained a 
standard for a long time, and if others were more or 
less compelled to use it. To say that the standard 
would be “always under consideration,” as had 
been suggested, seemed dangerous so far as the 
average engineer was concerned ; he might say that 
he would wait until a better, a more universal or 
even an international standard was adopted. For 
several reasons, it might be better at first to have 
American-British-Canadian unification; on the 
other hand, a new standard would have the strongest 
appeal if it were founded on basic principles approved 
by experiment as well as practice, and if it were 
really world-wide, for then the objections relating to 
cost and difficulties of conversion would appear 
insignificant in ion to the end achieved. 
With regard to the co-ordination of diameters and 
pitches—which, according to Mr. Sears, should 
follow a logical sequence, as in the preferred number 
system—he thought that there were also considera- 
tions of practical design, and several other standards, 
which should be taken into account. He drew 
attention to an article published in 1925, in 
Maschinenbau, written by a designer who was con- 
cerned with the standardisation of spline shafts. 

Mr. P. R. Brierley thought that the goal must be 
world standardisation ; the question then arose, 
whether Anglo-American standardisation would 
ultimately lead to world standardisation. It took 
50 years to get railway-gauge standardisation in this 
one country ; it would take a long time to work out 
Anglo-American standardisation. The paper on 
“* Fatigue Strength ” showed some of the difficulties 
to be faced. It would take at least 30 years before 
the unified A.B.C. standard became even moderately 
widely employed. Having got those unified Anglo- 
American threads established, would they then 
willingly consider taking the further steps necessary 
to the achievement of the world thread? He 
thought that, if they went ahead with the A.B.C. 
proposals, there would be no world standard for 
another century. Europe had been liberated, but 
much of it was in ruins. Was this not a priceless 
opportunity to draw into the proposed discussions 
the countries of Europe, including Switzerland, the 
home of the International Standards Association, 
and Russia, and discuss a standard world system, | 
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which must be the ultimate goal? If agreement 
could be reached, effect could be given to it more 
quickly now, as far as the Continent was concerned, 
than before the war. 

About ten years ago, he saw in a journal published 
by one of the standardising bodies in America an 
article which asserted that if, by propaganda, 
American threads could be adopted in South 
America, British trade could be ousted there. That 
outlook on a scientific engineering problem was 
absolutely and fundamentally wrong. There were 
people in America and in this country who would 
like to see an Anglo-American bloc versus the rest 
of the world, and people on the Continent who would 
like to see a Continental bloc versus the rest of the 
world. Engineers and scientists should do nothing 
which would encourage the bloc versus bloc system. 
It was becoming a cliché, that science, and engineer- 
ing as a branch of science, was, like peace, indivisible. 
He believed that to adopt an Anglo-American 
thread system would be contrary to that principle, 
and would in some measure contribute to the 
division of the world into two rival blocs. 

Mr. T. Affleck, referring to the form of the thread 
at the crest, admitted that, in arriving at a new 
thread form, the question of strength in service was 
of major importance ; but consideration must be 
given also to facility of production, both of the 
threaded component and of the threading tools. 
Mr. Sears had indicated that, at an earlier confer- 
ence, the general opinion was that the new form 
should have rounded roots and truncated crests. 
Many people had expressed that opinion, but many 
also advocated a radiused crest, which he personally 
considered to be preferable. To-day the majority 
of threaded work was produced by rolling, and the 
percentage of work threaded by cutting and grinding 
would decrease in the future. A radiused crest was 
of great advantage when rolling, because the thread 
form in the rolling tools, whether of the flat die or 
trolled type, was greatly strengthened by the radius 
in the root of the form, and therefore the production 
of the dies or tools was made easier by the presence 
of that radius. To produce a form with a sharp 
orner with a grinding wheel necessitated frequent 
wheel dressing and always presented difficulty, 
which, caused by the sharp corners at the root of the 
thread-forming tool, was not confined to rolling dies, 
but also applied to chasers and thread-cutting tools. 
When rolling a thread, there was a flow of material 
from the root to the crest; but there was also a 
flow parallel to the axis of the threaded part, so 
that there was a considerable thrust on the flanks of 
the thread on the tool, most effective at the end 
threads. Obviously, a sharp corner at the root 
would accentuate the trouble. As had been stated, 
a thread with a flat crest was more easily damaged 
than one with a rounded crest, and that applied not 
only to handling, but also when plating. A further 
disadvantage of the flat crest when plating was that 
the increased current density at the sharp corner of 
the crest caused a build-up of the plating, and conse- 
quent interference. There was an impression in 
this country that the Americans were strongly 
opposed to a radiused crest, but, having been in the 
United States recently, he could say that that was 
exaggerated. He had discussed the question with 
many leading thread producers, and had not found 
one who had any serious objection to the radiused 
crest. There were, however, many who were 
against the method of specifying thread sizes by 
dimensioning the major diameter directly and the 
effective diameter by inference, but that method 
was not a condemnation of the radiused crest in 
itself. He felt, therefore, that there would be no 
opposition in the United States to a radiused crest. 

(To be continued.) 





“Symposium OF PAPERS ON STATISTICAL QUALITY 
ConTROL’’: ERRATUM.—In reviewing, on page 483 of 
our 159th volume, in the issue of June 22, 1945, the 
publication on quality control, with the above title, we 
stated that Mr. D.S. McNaughton, who contributed a lec- 
ture on “ Statistical Quality Control in a Light Engi- 
neering Plant,”’ was on the staff of the Villiers Engin- 
eering Company, Limited: We now understand that 
this was incorrect, Mr. McNaughton being, in fact, 
assistant chief inspector at the Manor Mills factory of 
the Hercules Cycle and Motor Company, Limited. 





LABOUR NOTES. 


Mr. Bearp, the general secretary of the United 
Patternmakers’ Association, expresses the opinion in 
the latest issue of his organisation’s Trade Report that a 
question which is causing members concern is recon- 
struction “ now that the war in Europe is concluded.” 
“They know,” he says, “that engineering workers 
have achieved great increases in production during the 
war by hard work and a desire to defeat Fascism. 
They wonder whether this increase in production is an 
indication of a prosperous future, or whether we shall, 
in a few short years, be facing a crisis similar to that of 
the inter-war years. Our pomnane members should 
note that four years after termination of the last 
war, the employers decided that they had the sole 
right to control—in deciding conditions in the shops, 
and that they also required a considerable reduction 
in wages—somewhere in the region of 26s. per week. 
This was resisted by the unions, and a lock-out ensued 
which lasted three months, when the unions had to 
submit, due to exhaustion of funds.” 


In his advice to the younger members of his Associa- 
tion, Mr. Beard might easily, without any loss of 
trade union prestige, have been more accurate. The 
1922 trouble to which he alludes, arose, if our memory 
serves, out of conflicting interpretations of a clause in 
the overtime and nightshift agreement. The unions, 
claimed, in effect, that a man was not obliged to work 
overtime without his consent, whereas the fairly clear 
implication of the clause was that he was. The em- 
ployers asserted their right to “freedom of manage- 
ment.” The wage reduction was a different issue. 


At the end of June, the total membership of the 
United Patternmakers’ Association was 14,141. Forty- 
nine new members were enrolled during the month ; 
22 were paid Trade Benefit and 279 Sick Benefit. 
There are 690 superannuated members. 


The unions represented on the Shopmen’s Council 
recently applied to the Railway Managements for a 
twelve days’ annual holiday with Be and, in addition, 
payment for the six statutory Bank Holidays. The 
companies have offered to pay for the twelve days’ 
annual holidays, and also for two of the six statutory 
holidays. ‘‘ This,” Mr. Beard says, “ is a big improve- 
ment; but, there isa snag in it and it is this—that 
the offer will only become operative when Government 
aera is relaxed. Gee epene bee the increased 
holidays with ill only applied in the post- 
contro period.” ‘The unions have decided to accept 
the offer of the Companies, but it is obvious that a 
considerable time may elapse before the Government 
release control of the railways. The new arrangement 
will apply after twelve months’ service, and difficulties, 
such as its application to the old Great Central system, 
appear to be capable of adjustment.” 


Placement facilities, for executive and professional 
workers, are being provided in Canada as an integral 
part of the National Employment Service under the 
Unemployment Insurance Commission of the Federal 
Department, of Labour. ial regional employment 
offices are being opened in five areas, and, in the larger 
general local employment offices throughout the 
country, separate divisions will specialise, under the 
supervision of the special regional officers, in place- 
ment work for these categories of persons. 


The Bureau of Technical Personnel will continue to 
handle trained scientific and technical workers, but 
will co-operate closely with the new division for exe- 
cutive and ional ms. In general, the new 
division will handle the placement of men qualified for 
executive and professional work who do not come 
under unemployment insurance, women whose normal 
earnings are 1,800 dols., or more, @ year, persons 
with specified academic or technical ifications 
or training, and others with teehnical or professional 
training who customarily earn over 1,800 dols. a year. 


The Directorate of Demobilisation in the Union of 
South Africa distributed, in March last, a questionnaire 
to all employers in the copntry for the purpose of 
obtaining adequate information concerning the ab- 
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(3) Number of employees in March, 1945, w 
services will be oo with on the return of ante 
conditions. (4) ils of employees on military 
service. (5) Ex-volunteers already given employment 
including those reinstated. (6) Binabled ex-volun. 
teers who probably can be employed. (7) Estimated 
number of ex-volunteers who can be given em ployment 
immediately after the cessation of hostilities. (g) 
Estimated number of ex-volunteers who can be given 
training as advanced apprentices immediately after 
the cessation of hostilities. (9) Estimated number of 
ex-volunteers who can be given employment on the 
establishment of settled conditions in about twelve 
months after the cessation of hostilities. (10) Esti. 
mated number of ex-volunteers who can be given 
spines advanced apprentices on the establishment 
of settled conditions, (11) Conditions which, if ful. 
filled, will lead to an increased number of ex-voluntcers 
being given employment. (12) Estimated number of 
ex-volunteers, in addition to those mentioned under 
questions 4 to 10, who can be given employment 
subject to the conditions referred to in question |] 
being fulfilled. 


Particular efforts were made to secure the full co- 
operation of employers in the inquiry. A number of 
meetings were held to explain, in advance, the purpose 
of the survey. The Director-General of Demobilisation 
urged employers to “‘ complete the questionnaire con- 
scientiously and on a realistic basis’ adding that the 
accuracy of their replies would condition the success 
of much of the country’s demobilisation planning. 
Questionnaires had already been filed by men and 
women in the forces indicating their post-war hopes 
and plans. 


The conditions under which Axis prisoners of war 
may be employed in France are contained in a com- 
munication received by the International Labour 
Office at Montreal, and published in the International 
Labour Review. The employers, it is stated, must pro- 
vide adequate accommodation and food. The wage 
payable to prisoners is fixed at 10 franes a day, in- 
cluding rest days. It may be reduced to one-half 
if the prisoner does not work well, or it may be in- 
creased to 12 francs or 13 francs for jcularly good 
work. The prisoner receives only the salary, the 
remainder being accumulated until the time of his 
return home. 


In order to prevent prisoners of war competing with 
French labour, it is stipulated that private employers 
must pay to the Government a sum equal to the differ- 
ence between the local wage rates and the sums actually 
paid for the remuneration and maintenance of the 
prisoners of war they employ. In the case of public 
services, the daily wage of 10 francs is the only re- 
muneration they are required to pay, as the State is 
responsible for the maintenance of the prisoners. 


The hours of work of prisoners are the same as those 
of ordinary workers in the district with a weekly rest 
period of 24 hours, preferably on Sunday. In accord- 
ance with international conventions, the legislation on 
industrial accidents and occupational diseases applies 
to prisoners of war. Public services, being their own 
insurance agents, are not required to insure prisoners 
employed by them. It is clearly laid down that the 
Utilisation of prisoners of war must in no way act to 
the detriment of French workers. Recourse to such 
labour, it is stated, should be had only when the supply 
of French labour is inadequate. 


Interesting information regarding the utilisation of 
Indian man-power in the United States and Alaska was 
obtained in the course of a survey carried out by the 
Extension Division of the United States Office of Indian 
Affairs. In 1943, more than 46,000 Indians left the reser- 
vations to obtain employment for varying periods. It 
is estimated that they earned over 40,000,000 dols. In 
1944, the number was about 44,000. In 1943, 22,192 
Indians were employed in agriculture, working as 
sheep herders and ranch hands, in vegetable fields and 
on fruit farms, harvesting grain, haying and picking 
cotton. In the same year, 24,422 non-agricultural 
labourers were employed in aircraft factories, ordnance 
depots, shipyards, railroads, coal’ and copper mines, 
saw mills, canneries, etc. 


Indians, it is recorded, have proved to be satis- 
factory railroad workers and many railway maintenance 
crews are composed almost entirely of Indians. 
Indian and women have been in demand for 
household work and as waitresses in restaurants and 
hotels. They have made a favourable record as nurses 





and nurses’ aids. ' 
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CRACK-DETECTION EQUIPMENT. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 

















‘* METROLUX ’’ FLUORESCENT 
CRACK-DETECTION EQUIPMENT. 


Amone the methods now employed for the detection 
of surface cracks in metals and alloys, plastics and 
ceramics, that involving the use of fluorescent materials 
and ultra-violet radiation is being adopted to an increas- 
ing extent in many fields. Simple and effective equip- 
ment for impregnating articles with the fluorescent 
material and for their subsequent examination has 
been developed by Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, Trafford Park, Manchester, 
17. The ‘ Metrolux *’ apparatus, as it is called, con- 
sists of a tank unit and an inspection cabinet, a photo- 
graph of the latter being reproduced in the accompany- 
ing illustration. The tank unit measures approximately 
3 ft. by’2 ft. 6 in. in plan and is divided into three equal 
compartments for impregnating, cleaning and drying, 
respectively. The impregnating tank contains a solu- 
tion of fluorescent material, to which an addition of a 
constituent which enhances the penetrating properties 
of the solution has been made. Details of the solvent 
and ingredients employed are not available for publica- 
tion, but it is stated that no harmful vapours are given 
off by the fluid and that, consequently, the need for 
fume-extraction arrangements does not arise. An 
electric heater is fitted to the impregnating tank to 
maintain the solution at the requisite temperature. 
Lifting trays are provided to facilitate the handling of 
the components and it is recommended that these 
should be allowed to soak in the impregnating solution 
for at least an hour. The tray is then lifted out and 
dipped in the adjoining cleaning tank in which the 
surplus fluorescent solution adhering to the surface of 
the components is removed. The components arp 
finally placed in the third or drying tank in which they 
are covered with fine wood sawdust. After the removal 
with a dry brush of any sawdust clinging to them, 
the pieces were formerly allowed to stand for at 
least 15 minutes to permit any solvent left in cracks 
to eva; . A refinement in the technique, how- 
ever, just been developed by the company to 
obviate this period of rest. It has been found that by 
dusting the objects with a special inert powder they can 
be placed in the inspection cabinet immediately after 
removal from the drying tank. 

The inspection cabinet, as will be seen, is of hooded 
design, and it is furnished with a mercury-vapour dis- 
charge lamp, which is the source of ultra-violet light. 
When this is directed on to a specimen any cracks or 
flaws are shown up vividly, when viewed through the 
eye-piece of the ap tus because the fluorescent 
material clings to the edges of these imperfections. If 
it is desired to devote particular attention to an indivi- 
dual object, the lever at the top of the cabinet is moved 
and causes a lens to swing into position beneath the 
diso lamp. ‘The rays are thus focused on to the 
required point, resulting in an intensification of the 





fluorescence. Unwanted radiation from the discharge 
lamp is stopped by a black-glass filter envelope round 
the lamp. Ultra-violet rays are objectionable for two 
reasons. Jn the first place prolonged exposure of the 
eyes to them gives rise to eyestrain, and, secondly, 
certain internal organs of the eye may themselves 
fluoresce, thus impairing vision to some extent. The 
eye-piece is accordingly provided with an ultra-violet 
filter which, incidentally, helps to accentuate the 
fluorescent lines or spots due to cracks on the specimen 
examined. The equipment is compact and easy to 
operate and, after comparatively little practice, effective 
and reliable results can be obtained. The makers 
emphasise, however, that the process cannot be hurried ; 
the periods specified for impregnating and drying should 
be taken as minima and, if inc , will often give 
still more satisfactory results. In addition to the 
detection of surface cracks, folds or porosity in metals 
and other materials, the equipment is recommended 
for testing the adhesion of bearing linings and the 
presence of leaks in vacuum equipment such as may 
occur at glass to metal seals. 





SIMPLIFIED PROCEDURE FOR LIGHT METALS CONTROL. 
—A simplified procedure for the control of both raw and 
fabricated light metals was introduced on August 
1. The general intention is to permit a return of free 
competition and normal commercial relationships. The 
Control of Aluminium (Nos. 5 and 6) Orders, 1940-45, 
and the Light Metals and Alloys Fabrication (No. 1) 
Order, are to remain in force. Statutory obligations con- 
cerning licences will therefore remain unaffected but, 
under the new procedure, running licences will be granted 
so that users of raw materials will be free to purchase 
and use aluminium, in any desired amounts for any 
purpose and from any home supplier (except for virgin 
aluminium, where the Ministry of Aircraft Production 
will continue to be the sole trader). New users will need 
to apply to the Light Metals Control, Banbury, for 
licences. The Control of Magnesium (No. 4) Order, 1942, 
is to remain in force but users and producers of fabricated 
magnesium will have the same freedom of action as is 
the case with fabricated aluminium. The Control of 
Silicon (No. 1) Order, 1940, has been revoked, consequently 
it has ceased to be necessary to apply for licences to 
acquire and use metallic silicon. The headquarters of 
the Light Metals Control will continue to be at Baybury. 
The four Fabrication Controls (Sheet and Strip, Extru- 
sions, Castings and Forgings and Stampings)-are to con- 
tinue to operate from their presétit offices during August, 
but, from September 1 they will be amalgamated into one 
Section, namely, Ministry of Aircraft Production, Light 
Metals Control, Section LM2, The Vale, Edgbaston Park- 
road, Birmingham, 15. Detailed information regarding 
the simplified control procedure may be obtained on 
application to the Light Metals Control, Southam-road, 
Banbury, Oxfordshire. 


RATIONALISATION OF SCREW 
THREAD SERIES.* 
By J. E. Szars, C.B.E., and W. C. Swirr. 


Berore a unified screw thread system could be 
established for use by America, Canada and ourselves 
agreement would be on three separate ques- 
tions: (1) Form of thread. (2) Pitch-diameter series. 
(3) Quality, i.c., classes of fit and limits of tolerance. 
The purpose of this paper is to offer suggestions bearing 
on the second of these factors, on the assumption that 
the first and third factors could be agreed. In the 
particular case of nuts and bolts the pitch-diameter 
relstionships of the British Standard Whitworth and 
the American National Coarse Threads (N.C.) are the 
same for all sizes from } in. to 2 in. with the single 
exception of 4 in. Thus there should be no great 
difficulty in reconciling these two series. The case is 
quite different, however, in the fine thread series, as 
the American National Fine Threads (N.F.) are through- 
out finer than those of the B.S.F. series. Unification 
in this range, therefore, would obviously involve 
changes in one or both of these series. With regard 
to small fastening screws, America has no series directly 
comparable with our British Association (B.A.) series 
though the N.F. series has been extended down to 
0-06 in. diameter, and it is understood that extension 
to still smaller sizes is now contemplated. 

With the above facts in mind it is desirable to in- 
vestigate the possibility of formulating logical series 
in which all the normal requirements of industry might 
be suitably embodied. This investigation can be 
greatly helped by making use of the series gf “ Pre- 
ferred Numbers” which are fully explained in an 
American Standards Association publication Z 17-1- 
1936. The American Standards Association publica- 
tion gives ‘“‘ Preferred Numbers ” in various series on 
both decimal and fractional bases, the latter neces- 
sarily departing slightly more from the ideal series, 
but being generally the more suitable for our purpose. 
In Table I is shown the “20” series of Preferred 
(fractional) Numbers from } to 400 :— 





TABLE I. 
sleds feo} 8] 16] 32 | 63* | 125* | 250 
* i 14 | 24 | 44] 9| 18| 36 | 71*| 140° | 280 
+ 1 24 5 |.10] 20| 40 | 80 | 160 | 315° 
| # | 13] 28] 53] 11] 22] 45°] 90 | 180 | 355° 
H i H 3 |6 | 12| 24|50°| 100 | 200 | 400 
* 14} 34/7 | 14] 28/56 | 112 | 298 | — 





With the exception of the entries marked * in the 
last four columns every entry in this table is exactly 
double the corresponding entry in the preceding column. 
The whole series, in fact, advances approximately in a 
geometrical progression. It is at once apparent: (a) 
That the entries from } to 6 include all the diameters 
required for a normal series of nuts and bolts. (b) That 
the entries from 2} to 40 include all the pitches (threads 
per inch) at present employed in the British Standard 
Whitworth and British Standard Fine series, with the 
exception of 2§, 23, 3} and 26, which might easily be 
dispensed with. (c) That with a few minor adjust- 
ments, i.e., 64, 72, 320, and 360 for 63, 71, 315, and 
355, the entries from, say, 32 to 400 are very suitable 
for the pitches (threads per inch) of small screws. 

Having now at our disposal this logical series of 
figures, how can it best be utilised ? In Table II, on 
page 98, the asterisks in cols. 2 to 4 indicate how suitable 
orderly selections of pitches can be made to meet the 
requirements for a variety of screw thread series as well 
as simply for bolts and nuts. To cover all requirements 
the whole of the “‘ 20” series of pitches is needed, and 
the complete series must therefore be retained as a 
basis, but for individual applications shorter series 
selected systematically from the full series are eminently 
suitable. In col. 3 the entries have been staggered to 
indicate (on the left) those pitches which would pre- 
ferably be used for bolts and nuts if each pitch were 
applied to an increased range of diameters. It has 
been suggested that there would be some advantage in 
reducing the number of individual pitches in this way. 
In any case it is suggested that this restricted series of 
pitches should be used as far as possible for “ design ” 
threads, i.e., non-standard threads (col. 4). Col. 5 
relates to optical work for which an even more re- 
stricted selection of pitches is seen to conform well 
with current practice. When we come to pipe threads 
(cols. 6 and 7) the entries indicate that the standards 
in current use are unfortunately not amenable to 
orderly gradation. 

The problem of relating the individual pitches to 
individual diameters, for particular applications must 
now be studied. By associating toge diameters 
and pitches selected from the series at suitable intervals 
jn an orderly manner we can produce a very close 





* Paper contributed to the Conference on Unification 
of Screw Threads, held at the Institution of Mechanica 





Engineers, London, on Friday, June 22, 1945. Abridged 
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approximation to any pitch-diameter relationship of 
the general type. 


xz 
py = Kdt,orp=kdy 
where the values of k and of — must be suitably chosen 


y 
for the particular purpose in view. Taking first the 
case of the B.S.W. and N.C. series we can set out cols. 1 


TABL 


When the fine series is reached two alternative possi 
bilities present themselves. There can either be made 
@ fine series parallel to the coarse series, as in col. 4, 
which is derived from col. 2 simply by shifting the pitch 
series four steps (or six entries in the table) relative 
to the diameter series; or there can be adopted a 
different formula altogether, as in col. 5, which corre- 


sponds to p = ji, d'. It will be seen that this latter 
E II. 
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are not included 
. be séen that the 
tis remarkable. Col. 3 follows the same 








law, but. only the alternate pitches are used, each 
being associated with three diameters. 





screws, i.e., those below } in. diameter. Cols. | to ¢ 
are self-explanatory. Cols. 7 and 8 show a suggested 
series of diameters and pitches in inch units for sizes 
0-06 diameter down, the Anglo-Amercian-Canadian cop. 
ference having asked for such a series, closely follow; 

the B.A., to be prepared for consideration. In cols, § 
and 10 @ possible alternative series is given which js 


again based on the formula p = yj, a and therefore 
forms a direct continuation of the series given in col, ¢ 


TaBLE III. 
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e with B.S.W. 
with U.S. Acme. Agrees 
4 Not included in series. 


of Table III, so that these two series together would 
form a single logical whole based on the same formula 
throughout. It should be explained that the par- 
ticular pitch-diameter series given in Tables III and 
IV are not put forward as specific proposals. What is 
he owever, is that the series of preferred 
i in Table II should be regarded as basic, and 
that the pitch-diameter relationships in any future 
proposals for screw thread series, for whatever p 
Seduised, chewid: be-beoad on (he scopeietion of these 
— or a suitable selection from them, in an orderly 
ion with diameters also suitably selected from pre- 
ferred numbers series. The series actually given in the 
tables should be for the present simply as 
illustrating the possibi of the method advocated. 
Since any eventual proposals for a unified Anglo- 
ican screw series must involve considera- 


committee will have the task of formulating ific 
suggestions for consideration by industry generally. 





RoyaL AERONAUTICAL Socrety.—The Baden-Powell 
Memorial Prize for the best candidate in the May, 1945, 
associate-fellowship examinations of the Royal Aero- 
nautical Society has been awarded to Mr. W. Spence. 


Hiou-PREsSURE HOT-WaTER BOILERS.—We have re- 
ceived from Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, E.C.4, a booklet describing 
the construction and operation of the tubular high-pres- 
sure hot-water boilers manufactured by Messrs. Edwin 
Danks and Company (Oldbury), Limited, Oldbury. The 
boilers can be built in units suitable for outputs rang! ~ 
from 2,000,000 B.Th.U. to 15,000,000 B.Th.U. per hour. 


Spray Gun.—Two leaflets giving data on the construc- 
tion and performance of the “ Whirlwind’ spray gun 
manufactured by Messrs. B.E.N. Patents, Limited, High 
Wycombe, Bucks., have been received. The gun can 
handle a variety of liquids from thin stains to heavy 
bituminous materials. The air consumption ranges from 
8 cub. ft. to 18 cub. ft. per minute and the recommended 
pressure ranges from 40 lb. to 80 Ib. per square inch, 
both sets of figures varying according to the material 
sprayed. - 
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FOUR-BLADED PROPELLERS OF 
SINGLE-SCREW CARGO SHIPS.* 


By Sm Amos L. Ayrz, K.B.E. 


Ar a much earlier- moment than the running of a 
prupelled-model experiment, it is usually necessary to 
approximate the main dimensions of diameter and 
pitch of @ ship’s propeller, and to relate the corre- 
sponding proposed rate of propeller revolutions to 
conditions that fundamentally affect engine design ; 
for example, piston speeds and pressures. It is the 
preliminary design work with which the following is 
concerned, The derivation of the formula given below, 
as well as the values of the variable coefficient p, was 
based on full-size work, and, in its empirical nature, 
is not otherwise related to the normal science as applied 
to propellers. The paper is restricted, therefore, to 
the simple features that are referred to as having been 
the means of derivation. 

From analyses of progressive trials of vessels driven 
by steam reciprocating machinery, it had long been 
observed that, over a fairly wide range of the higher 
speeds, the power (indicated horse-power) varied very 
= as revolutions per minute cubed (N*). The 





could readily be accepted. These propellers had seg- 
mental blade sections and: the coefficient p = 0-33 
corresponded to the material being of bronze (solid) 
and with normal scantlings for that material. 

It remained to ascertain the variation that resulted 
from the use of other pitch ratios, a slow process having 
regard to the need to collect the necessary amount of 
dependable full-size data. Eventually, however, it was 
possible to conclude that for such propellers, reduced to 
a solid-bronze basis, and having a moderate amount 
of wash-back at the trailing-edges, the variation of p 
averaged as shown in Table I, herewith. 


TABLE I. 





.| 0-60 | 0-80 | 1-00 | 1-20 | 1-40 | 1-60 | 1-80 


soln 


.| 0-164 | 0-240 | 0-330 | 0-433 | 0-550 | 0-685 | 0-830 





Having regard to the fact that these results were 
determined from data covering a fairly wide range of 
ship form as well as s it bed been expected that, 
at any particular pitch-ratio, the variation of p would 
have boas more appreciable than it was. Some of the 
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eventual accumulation of data concerning a large 
number of propellers having a pitch-ratio (5) of 


unity—at one time termed “ square” propellers, and, 
in fact, somewhat popular—showed that, where there 
was reasonable similarity in general design—that is, 
in such matters as blade thickness, boss diameter, and 
wash-back at the trailing-edges—the powers absorbed 
by the propellers at a given rate of revolutions varied 
as diameter to the fifth power, (D°). 

Apart from the sensitiveness of wash-back at the 
trailing-edge—which, when of abnormal amount, 
would seem to have had an effect identical with that 
produced by a reduction in pitch—the various other 
changes, even including those of blade outline and 
extent of surface within reasonable limits, did not 
point to —o influences. Excluding abnormal 
cases, which usually were accompanied by an Admiralty 
coefficient either suspiciously high or low, no doubt 
resulting from inaccurate measurement of power, it 
was fairly well established, as an average condition 
over a ony, wide range of cargo vessels, that, for 
_ propellers of the same pitch-ratio, shaft horse-power at 
propeller « D5 x N°. 

For the propellers of unity 


ge tees which covered 
a of about 8 ft. to 19 
t — 


t. diameter, it was found 


5 
S.h.p. at propeller -7* xX (p = 0-33) 





* Paper presented at a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held in New- 
castle-on-Tyne on April 30, 1945. Abridged. 





variation undoubtedly arose from inaccurate power 
measurement, and possibly from the use of factors for 
mechanical and transmission efficiency which were 
somewhat arbitrary, in addition to other circumstances 
applying to the trial trips from which the values of p 
were derived ; but it was not — with the amount 
of reasonably dependable -size data available, 
definitely to analyse this feature. With the growing 
amount of model propeller data now becoming avail- 
able, there should be scope for this. It is quite likely 
that it may be found possible to determine a variation 
of p relative to the block coefficient of the after body, 
and, perhaps, associated with the length and breadth 
of the vessel. In any event, from the full-size analyses, 
it would seem that such variation may not be found 
to be of substantial extent. 

In making these analyses, it was necessary to anchor 
the work to what was, no doubt, an arbitrary variation 
of mechanical and transmission efficiency. Practically 
all the vessels dealt with were driven by steam reci- 
procating machin and, on the basis of modern 
installations, the values used at maximum power were 
as shown in Table IT. 





TABLE II. 
Safes maximum 
-h.p. 4 - 
500 | 1,000 | 1,500 | 2,000 | 2,500 /3,000 
Mechanical and trans- 
mission efficiency 
(m.t.e), .. .-| 0-810 | 0-855 | 0-880 | 0-890 | 0-896 |0-900 





Having regard to the values of p which were derived 
for the propellers of smaller diameter driven by the 


‘smaller power units, and those of larger diameter 
driven by the power units, i.e., similar values 
of p for propellers that were, to scale, physically similar, 
this variation of mechanical and transmission efficiency 
was found to be justified. In the cases of engines aft, 
the above values were increased by 0-005. 

Analyses of a lange number of trials, covering a 
wide range of size of power units, indicated that over 
the range of 55 per cent. to 100 cent. of the maxi- 
mum power, the av condition was such that 
indicated horse-power « N*, and shaft horse-power (at 
propeller) produced over that range, by use of 
the values of mechanical and transmission efficiency 
given in Table II, was very close to a variation in 
accordance with N* that extended throughout the 
sages range down to zero. This is endae. 
the accom i i . Accepting this ight- 
line variation of shaft Sanleauar to Ne, and after 
ples opments to run some trials extended to 
very powers, it was possible to fix, as the basis for 
all the analyses on which the derived value of p 
depended, the variation of mechanical and transmission 
efficiency for the range of power below 55 per cent. of 
the maximum shown in Table III. 


TABLE III. 





Percentage of designed 
maximum indicated 


horse-power 10 15 


Max. m.t.e. x ¢ =m4.e. 


at lower powers: ¢ = 0-75 | 0-84.| 0-89 | 0-93 | 0-95 





Percentage of designed 
maximum indicated 
horse-power 


Max. m.t.e: x ¢ = mt.e. 
at lower powers. ¢ = 


35 45 50 55 


0-97 | 0-98 | 0-99 | 0-995; 1-00 




















While this variation may not be in close accordance 
with conventional thought on the subject of m.t.e., 
it can only be said that it represents the fair average 
result of many analyses, covering and small 
power units; but it is dependent, of course, on the 
acceptance of shaft horse-power « N* throughout the 
full range. In the case of vessels driven by Diesel 
engines; shaft horse-power at the propeller was, in all 
cases and for all sizes of units, taken as being brake 
horse-power X 0-97. 

In the course of collecting the full-size data, much 
was learned concerning the work of conducting mea- 
sured-mile trials. This arose out of the fact that sister 
vessels, under the same conditions of loading and 


weather, and with identical , sometimes 
produced appreciably different ues of p. Apart 
from errors in power recording, the principal causes of 


such differences were found to be (i) tide effect ; (ii) 
rudder effect; and (iii) insufficient ing on the 
straight after turning and on the a to the 
course. Tide effect was reasonably well dealt with 
by making three runs at each rate of revolution, using 
the mean of means of the various recorded ; 
In the course of a ive trial, it is better to make 
three sets of three runs each than five sets of two runs 
each. Rudder effect largely depends on the helmsman, 
and is made worse if the vessel enters the mile before 
“ settling down ” after the turn. Sometimes the helm 
is constantly on the move up to about’8 deg. port and 
starboard, and this in spite of the vessel, when in other 
hands and under other conditions, being able to main- 
tain a steady course. Five degrees of helm, at the 
same rate of revolutions, requires 2 per cent. more 
power than when the helm is at. midships, while at 
10 deg. an increase of about 6 per cent. is necessary. 
Cargo vessels of 10,000 tons een having run 
@ maximum distance of two miles beyond the course 
while at the middle of the turn, and having about a 
mile of straight approach, were found, at speeds of 
10 to 11 knots, not to experience a full restoration of 
the rate of revolutions until about half-way over the 
course. 

For reasons similar to the conditions referred to in 
(i) and (ii) of the previous paragraph, the value of p 
will be a few per cent. higher for the service condition 
as compared with that during trial, if this has been 
made under fine weather conditions and precautions 
taken to avoid (i), (ii) and (iii). Pitching, in particular, 
will affect the value of p, and this will be experienced 
to.a greater extent in small vessels of the coaster class. 
In the case of cast-iron propellers, in the new condi- 
tion, and. in which all features and dimensions—but, 
of course, excluding blade thickness and boss diameter 
—are identical, the values of p should, in the average 
case, be increased by 6 per cent. beyond those given 
in Table I, For “ built” propellers, it has not ce 
possible to collect sufficient data from which to deter- 
mine the difference applying to p; but it would seem 
that the effect of the diameter of boss, provided 
it is of smooth formation and the fore end is swept 
kindly into the boss of the propeller post, together 
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with a suitable cone fitted to the after end, may be to 
reduce the value of p by about 3 to 5 per cent. 
Aerofoil blade sections are responsible for a further 
variation. Full-size examination of such propellers, 
as far as it has been possible to make reasonable com- 
parison with those of segmental blade section, but 
otherwise similar in design, points to the effect of aero- 


foiling being such as to reduce p by about 3 to 8 per | Where 


cent. over the range of 9 ft. to 19 ft. in diameter, 
respectively, and with a tendency to larger reductions 
when the rate of revolutions is high. 

Variation of pitch throughout the radius of the blade, 
calls for the determination of a mean value in connection 
with the present subject. The following method, due 
to Mr. Alexander Kari, M.Sc., has been found to give 
results in the form of mean pitch that did not conflict 
with that of propellers of uniform pitch :— 





Pitch? x 
8. 


-M. x 
Radius 
in Ft. 


At 
Radius, 
Per cent. 


Pitch?. 


Sa 
(8.M.). 








A 


B . 
a/ % = mean pitch. 


During the course of the analyses it was interesting 
to observe that, if recognition was given to the differ- 
ae Sr ae 6 eee ee 

tal and aerofoil blade sections, some of the 

varying circumstances, such as “ small ” diameter 
relative to breadth and fineness of: form of 

of fairing or 

post, ne ce between 

trailing. ‘© propeller, were features 

i tim. psay sy Oy «garam 

ive ocean... Sea data concerning 

propellers fi to single-screw cargo 

vessels have not been available from which to deter- 
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567,486. Foundry Moulding Box. Darwins, Limited, 
of Sheffield, and A. Linley, of Sheffield. (4 Figs.) 
November 23, 1943.—The invention is a foundry mould- 
ing box of the type in which sand is rammed round a 
pattern on a plate closing one of the two open ends of 
the box. The object of the invention is to provide 
moulding boxes and associated parts whereby the 
quantity of sand used may be limited to an amount 
appropriate to the particular pattern without sacrificing 
the conveniences hitherto gained by an excessive use of 
sand. A block 5 is a sliding fit inside the moulding 
box and is flanged at 7, the inner walls of the moulding 
box being rebated at one end to receive the flanges 7. 
The block 5 thus provides a false bottom for the mould- 
ing box and a pattern 8 to be moulded, is supported on 
this false bottom. A series of blocks such as 5 is pro- 
vided, each block being of a different thickness from the 


x . 


‘ 
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others but otherwise all the blocks of the series are alike, 
each being a sliding fit in the moulding box and each 
being flanged as at 7. It will be appreciated that the 
effective depth of the moulding box may be varied by a 
selection of one of the blocks 5 of the appropriate thick 
ness. Consequently when a comparatively thin pattern 8 
is to be moulded the block 5 selected is of substantial 
thickness to render the moulding box relatively shallow, 
and it will be appreciated that the greater the maximum 
thickness of the pattern 8 the thinner will be the selected 
block 5. In all cases when the pattern 8 has been attached 
to the flanged block 5 and these parts assembled within 


-aft the moulding box, sand is rammed in the upper portion 


coinciding with the after 

the vessel—and set outboard to what 

i a and very much 

unprotected position. It may be reasonable to con- 

clude, from such analyses as have been made by the 

use of the formula in the case of the twin-screw condi- 

tion, that location of propellers in such vessels is a 

fundamental feature relative to their power-absorp- 
tion capability. 





MACHINES FOR FoRMING METAL SECTIONS.—We have 
received from Messrs. Williams and Womersley, 
Limited, Wakefield, a descriptive catalogue of machines 
manufactured by this firm for producing cold rolled or 
drawn metal sections. The range covered includes 
flattening machines, slitting machines, strip rolling mills, 
bending machines, draw benches, and de-twisting 
machines. 


SCHOLARSHIPS IN STATISTICAL QUALITY CONTROL.— 
Two scholarships, each with a value of 3501., for a three- 
months’ visit to the United States, have been awarded 
by the Birmingham District Production Quality-Control 
Panel, which is responsible for expanding the adoption of 
statistical quality control in the Midland area. The 
successful candidates, selected from 92 competitors, are 
Mr. Maurice Milbourn, B.Sc., A.R.C.Sc., D.1.C., of Sutton 
Coldfield, a research physicist at 1.C.I. Metals, Limited, 
and Mr. W. A. Bennett, of Studley, Warwickshire, pre- 
viously chief inspector and now works manager, English 
Needle and Fishing Tackle Company, Limited, Redditch. 
The scholarships have been awarded for the best papers 
on the application of statistics to industry; the com- 
petition was confined to employees of recognised 
engineering firms in the Midlands and was open to men 

The Ministry of Production actively sup- 
“ported the scheme, and the funds for the scholarships 
were provided by Birmingham industrialists. Further 
particulars regarding the scheme may be obtained from 
Mr. P. H. Dansie, Ministry of Production, Waterloo 
House, Waterloo-street, Birmingham, 2. 


of the box round the pattern up to the level of the 
uppermost edges of the box. (Accepted February 15, 1945.) 


PUMPS. 


567,144. Reciprocating Pump. Lee, Howl and Com- 
pany, Limited, of Tipton, and W. R. Sowden, of Tipton. 
(1 Fig.) October 4, 1943.—The invention is a small-size 
steam-operated pump which is intended primarily for 
use as a boiler-feed pump. The pump is of integral 
construction, a single casting housing the steam cylin- 
der a, coaxial pump cylinder b, and an intermediate part 
which can serve either as a bed or as a wall bracket. 
A slide valve f controls the steam cylinder ports through 
an intermediate shuttle valve h. The pump cylinder b 
is linered, and in the liner fits the piston end of a tubular 
plunger k. The plunger slides through a gland and is 
connected to the end of the steam piston rode. A collarn 
on the liner is held against a shoulder at the lower end 
of the cylinder and the outside diameter of the liner is 
made rather less than the inside diameter of the pump 
cylinder so as to leave an annular clearance space between 
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them. The end of the liner carrying the collar n is closed 
by a valve plate carrying a hollow spring-loaded suction 
valve p, and the valve plate and liner are held in position 
by set screws in the cover plate closing the pump cylinder. 
The space between the cover plate and valve plate forms 
@ suction chamber. The piston end of the plunger k 
is hollow and carries a spring-loaded delivery valve s. 
Openings in the piston wall form discharge ports through 
which water is pumped to a delivery chamber u formed 





by the adjacent end of the pump cylinder 6. The main 





body of the hollow plunger & serves as an air chamber 
for smoothing out pressure pulsations in the delivery 
chamber u, the connection to the air chamber being by 
& port w at the back of the delivery valve s. The slide 
valve f is operated by a lever z, which is pivoted on a 
bracket bolted to the valve chest of the steam cylinder, 
One end of the lever pivots on a coupling piece 2 on the 
piston rod and the other end lies between adjustabie 
collars on the slide-valve rod. The steam cylinder jg 
double-acting and the pump maintains a substantially 
even output. (Accepted January 30, 1945.) 
STEAM ENGINES, BOILERS, ETC. 

566,967. Joint between Tubes and Headers. 5, g. 

Alley, of Hunstanton. (3 Figs.) July 16, 1943.—Th» 


the | joint is designed to allow a maximum of freedom for the 


tube end to bed into the header port. The header 19 
contains two chambers 11 and 12, separated by a web, 
one for saturated steam and the otber for superheateg 
steam. Two ends 14, 15 of a superheater tube an 
aligned respectively with ports 16 and 17. Each tube eng 
is forged to form a spherical head ending at a flat rear 
surface. The ports 16 and 17 are countersunk with 
cone angle of 90 deg. The tube ends pass through holes 
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in a clamp 24, the holes being sufficiently large to allow 
some relative lateral movement between the clamp and 
the tubes. Between the head and the clamp are washers 
25, each of which beds at one end against the flat surface 
at the back of the head. A part-spherical surface of 
the washer engages a countersunk end of the hole in 
the clamp 24. The bore of each washer 25 is larger than 
the external diameter of the tube ends. The header 10 
and clamp 24 are drilled for a tightening bolt 29. The 
mouth of the hole in the clamp is countersunk and under 
the head of the tightening bolt is placed a washer 32 
having a spherical surface to fit into the countersink. 
A similar arrangement of conical and spherical seatings 
is adopted between the lock nuts 33 and the header 10. 
Thus, as the clamp 24 is tightened, all the component 
parts of the joint settle themselves freely in position. 
( Accepted January 22, 1945.) 
MISCELLANEOUS. 

567,025. Bearing. J. Burns, Limited, of Chadwell 
Heath, and J. Stewart-Smith, of Chadwell Heath. (4 Figs.) 
August 16, 1943.—The invention is a journal bearing of 
the two-part type such as is used on railway wagons or 
rolling mills and is designed primarily with a view to its 
manufacture from a synthetic resin material. The cast- 
ing 1 has grooves 2, 3 in which the main and thrust bear- 
ings 4, 5 are inserted. The grooves are undercut,’ and 
the position of the end bearings 5 in their grooves pre- 
vents axial movement of the main bearing 4. The main 
bearing 4 is first inserted, the lateral edges of the bearing 
being chamfered, so as to lock positively in the groove. 


32 


The end bearings 5 are formed from rectangular plates 
by cutting a segment of radius equal to that of the 
journal diameter and by chamfering the longer edges of 
the plate so that the finished bearing can be inserted into 
the undercut groove running across the casting and 
intersecting the groove 2 in which the main bearing 4 is 
held. The ends of the main bearing thus lie against the 
end surfaces of the thrust bearings and are thus pre- 
vented from movement in an axial direction. The thrust 
bearings are maintained in correct position by engage- 
ment of their segmental surfaces with the journal rotating 
in the bearing. (Accepted January 24, 1945.) 
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ALTERNATING-CURRENT 
TRANSMISSION—III.* 
By Dr. T. F. Watt, M.LE.E. 
(Continued from page 62.) 


For practical purposes it is desirable that the 
favourable conditions which exist when the line is 
transmitting its natural power should also be 
realised for other loads. For example, the charac- 
teristic of natural power transmission could be 
realised for any value of the consumer’s current I, 
if the following relationships were to hold, viz., 


2 Lt 
=n-,/¢- 


That is to say, if the distributed inductance per 
kilometre of the line were to be made equal to L} 
and the distributed capacitance per kilometre were 
to be made equal to C', then the surge impedance of 
the line of the required value Z} would be obtained. 
If this is done, it can be said that the transmission 
line is “‘ matched ” with the consumer’s load. The 
same result may be expressed by an equation corre- 
sponding to equation (101), page 62, ante, viz., 


VoC=PoawL, or3 VIZ=—3V,I, 
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that is, the total capacitance reactive power is equal 
to the total inductive power. 

The adjustment of the line constants in accordance 
with this principle might be effected in various 
ways, as follows :—{i) a distributed inductance of 
q henry per kilometre connected in series with the 
line, as indicated in Fig. 62, thus increasing the total 
inductance of the line to L1 = (L + q) henry per 
kilometre, and consequently increasing the surge 


impedance of the line to Zz} = cri This 


type of adjustment is suitable when the trans- 
mitted power is less than the natural load. (ii) A 
distributed inductance of q henry per kilometre 
could be connected in parallel with the line as indi- 
cated in Fig. 63, thus decreasing the effective 


capacitance to C! = (c ~ =) and consequently 


L 

/ 1 
Nora; 
This type of adjustment is also suitable when the 
transmitted power is less than the natural load of 
the line. (iii) A distributed capacitance of k farad 
per kilometre could be connected in series with the 
line, thus decreasing the effective inductance to 
L} — (x ig ae 

wk 
Fig. 64, and corisequently decreasing the surge 


impedance to the value 7} = a/ 


increasing the surge impedance to Z? = 


) henry per kilometre, as shown in 


1 . 
L- or This 


C 





* Part II of this series appeared on pages 421, 461, and 
501 of ENGINEERING, vol. 158 (1944). | 





type of adjustment is suitable when the load is 
greater than the natural load of the line. (iv) A 
distributed capacitance of k farad per kilometre 
could be connected in parallel with the line, as 
indicated in Fig. 65, thus increasing the effective 
capacitance to C' = C + k farad per kilometre, and 
consequently decreasing the surge impedance to 


Zi = a/ _/ . This method also applies when 
C+k 


-~ load is greater than the natural power of the 
ine. 

When the transmission line is “‘ matched ’’ to the 
consumer’s load by ineans of any of the foregoing 
methods or their equivalent, the consequence of 
such matching is to maintain the pressure constant 
at all points in the line, which result also implies 
that there will be no reflection developed at the con- 
sumer’s terminals. In practice, it is usual to 
supply the reactive power necessary to maintain 
constant pressure by feeding the wattless current 
into the line at definite points instead of attempting 
to realise the more ideal conditions which would 
exist if this reactive power were to be supplied 
uniformly throughout the line. For example, sup- 
pose the line connects two stations, as shown 
diagrammatically in Fig. 66. The reactive power 








for one-half of the line F C could then be obtained 


2w 


Fig.67. 


Fig.68. 
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by control of the excitation of the machine I, 
while the reactive power required for the half-line 
CG could be obtained by control of the excitation 
of the machine II. The condition which must be 
realised for this purpose is as already stated in 
equation (101), viz., the reactive current I, which 
must be fed into the line at each end must be 
such that 
Vipers = V2? wCa—FwlLa. (102) 

When the line is carrying its natural load then in 
accordance with equation (101), V? wCa = ? wLa, 
and consequently I. = 0. 

(16) Vector Representation of Alternating-Current 
Power.—For the solution of many practical pro- 
blems of alternating-current transmission it is 
necessary to be able to express alternating-current 
power as a vector quantity; that is to say, it is 
necessary to be able to derive the vector of power W, 
from the vector of pressure V, — from the vector 
of current I, — 


WH=Vicos $+jVIsing (103) 
in which ¢ is the angle of phase displacement 
between the vectors V and I. 


Suppose, for example, the vectors are respectively 
expressed as 


V = Vel + Oy) and I = I eit + 2) 


that is, 


*| the product of these two vectors being, 


VI=VIeseett+A+?s) (104) 


and since this product is a double-frequency vector, 
as shown in Fig. 67, it can give no information 
about the active power of the circuit. If the 
expression (104) is now compared with that derived 
by the usual procedure for obtaining the powey at 
any instant, that is, as the product of the simul- 
taneous values of the pressure and the current, 
viz., 
vi = Vm cos (wt + ¢,) Im cos (wt + ¢y) 

where ¢,— ¢, = ¢ and is the angle of lag of the 
current vector on the pressure vector. This expres- 





sion may also be written 


b | 

where V and I are r.m.s. values, so that the first 
term on the right-hand side is the active power 
component of expression (103), and the second term 

on the right-hand side of expression (105) is the 
real component of the double-frequency vector of 
expression (104). 

Instead of multiplying the vectors V and I as in 

expression (104), the device may be adopted of 
multiplying the pressure vector V by the conjugate 

current vector I* where I* is the image in the real 

axis of the vector I as shown in Fig. 68; that is to 

say, the conjugate vector F* is equal in magnitude 
to the magnitude of I but rotates with the angular 

velocity w in the opposite direction, so that, 


It = [eS t + %), 
Hence, the product of V and I* will be, 
Vit =VeHet + My) y.— HO b+ M2) 


= Vi elld: — o:) 
= Vico $+jVIsin¢ 
which is the same as expression (103). 
It is to be observed that, in the foregoing discus- 
sion with respect to Fig. 68, the angle ¢, — ¢. = ¢ 
is positive, so that the current is lagging on the 
pressure vector and consequently sin ¢ is positive. 
It follows then, that the second term on the right- 
hand side of expression (106) is positive, which means 
that a lagging current corresponds to positive reac- 
tive power VI sin ¢ when the pressure vector V 
is multiplied by the conjugate current vector I*. 
Since, however, the sign of the reactive power has 
no physical significance, it is only a matter of con- 
venience whether a positive or a negative sign is 
allotted to thisterm. It is easily shown that, if 
instead of multiplying the conjugate current vector, 
the conjugate pressure vector V* is muliplied with 
the current vector then, 
V*I = VI cos $—jVIsin 4, 
when the current is lagging on the pressure and, 
V*I= VI cos $+ jVIsin ¢, 
when the current is leading on the pressure vector. 
and this convention will be adopted generally in what 
follows. 

The anomaly that arises in trying to obtain an 
expression for the vector of power from the product 
of the two vectors V and I is partly due to the fact 
that the quantities required, viz., V I cos ¢ and VI 
sin ¢ are not vector quantities but are mean values 
of a time cycle ; the anomaly is also partly due to 
the fact that in representing, say, a current which 
varies sinusoidally with the time, such as I cos wt, 
by the vector expression I e’“*, it is only the com- 


(106) 





ponent in the direction of the real axis which is 
taken into account while the component in the j axis 
is ignored as having no physical significance. 

(17) Power Circle Diagram for. No-Loss Trans- 
mission Line.—A simple and convenient graphical 
representation for the reactive power which must 
be supplied to each end of the line in order that the 
pressure at the two ends shall be maintained con- 
stant and equal in magnitude, can be derived from 
the two simultaneous equations (90), see page 3, 
ante, viz., 

V, = V, cos al + j ZI, sinal 
I, =I, cosal+jV,sinal } 
where | = 2a (Fig. 66). ; 

In Fig. 66, V, = V, and V, = V,e ?© where V, 
refers to the generator station I and II denotes 
the consumer’s station, the angular displacement 
between the vectors V, and V, being ©. Substituting 
this value for V, in the foregoing simultaneous equa- 
tions and eliminating I, between the two equations 
gives, 

Vv; Ae. So 
h=7{ -j a +9 mat ® \. - 
Assuming that positive reactive power is to corres- 
pond with a capacitance current and negative reac- 
tive power is to correspond with an inductive cur- 
rent, then the total reactive power which is supplied 
to the line by the machine I will be, 

W=3V,*1I,=3V,L 

where V,* is the vector which is conjugate to the 
vector V,, as has been explained already in section 
16. Hence the vector for the power supplied to the 
machine is, 





vi = VI cos 6 + VI cos (2 wt + $, + oy) (105) 
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aes 1 
J tan al 


sin al 


Ww=3 





+j <4}. (108) 


2 
But 3 z = Whaat is the natural power of the line, 


so that 


Wea = Wac +) Wreac 


. 1 . 1 —je 
<< tanal *? sinat® } 
where w,, is the “specific active power” and Wrea, 
is the “specific reactive power.” Equation (109) 
represents the circle shown in Fig. 69. If, for 
example, the conditions of operation are specified 
by the point C in Fig. 69, then the active power will 
be What X (OD), and the reactive power will be 
capacitative and equal to Wy; < (CD). When the 
conditions are defined by the point G the machine 
will be supplying the natural power W ya; to the line 
and no reactive power will then be required. The 
point M defines the maximum power which the 
machine can deliver to the line and therefore marks 
the limit of stability of operation, the phase angle 
between the two pressure vectors V, and V, being 
then © = 90 deg. 

For the consumer’s end of the line a similar power 


circle diagram can be constructed as follows. For 
this case, 


(109) 


V: = V; e— ie . 
and the conjugate pressure vector will be 
*—Vy_,ji® 
2 1 


so that the power which the consumer will receive 
will be, 


W =3V*,1, =3V, [v: 
that is, 
w=3 


= V,e~4® 
j Z, sin al 





cos al F 
Jee 


je | 


Mi 


Zo 


1 
sin al 





[3 1 ’ 
J tan al J 
= Wac + j reac 


site rm 
=[jmaat ‘ ]- (110) 
This is a circle of the same radius as that for the 
generator power circle, Fig. 69, and the two circles 
are shown in their correct relationship in Fig. 70. 
Since it has been assumed that there are no losses in 
the transmission, the power supplied by the genera- 
tor will be equal to the power received by the con- 
sumer and this is shown, for example, by the common 
load point D which is obtained for a given angle © 


Waat 
1 
sin « 1 
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supplied at the generator end will be 
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(18) Application of Four-Pole II (pi) System for 
Investigating Performance of Unmatched Transmis- 
sion Line.—For the numerical examples considered 
below the transmission line data are assumed to be 
as follows: Supply pressure 150 kV between the 
lines, 50 cycles; line inductance L = 0-00127 H 
per phase per kilometre; line capacitance C = 
0-0095 x 10-* farad per phase per kilometre; surge 
impedance Z, = 366 ohms per phase. The equiva- 
lent four-pole II (pi) system per phase for a line of 
length s km. will then be as shown in Fig. 71. 

The natural load for the line will be 


150,000 \2 


7a 
Wen =3 A watts = 61-5 MW. 

V, _ 150,000 
0 V3 Z, 
= 237 amperes per phase where V, is the phase 
pressure at the supply end of the line. 

(i) Line Open-Circuited at Consumer's End.—Tak- 
ing a line of length s = 300 km., then the angle 


300 wCe 
an =— 4- 4 
8 = § 9p 260 = 18 deg., and 3 = 4-46 x 10- 


and the natural current will be Inat = 


siemens per phase ; == 2,250 ohms per phase ; 


signa 
wCs 
and w Ls = 120 ohms per phase. The current I, 


L=l+h 





for both generator and load. 


where 
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I, 

«zy wCe 
I al 4 \ 1 = 2 

The current I,,. which will pass along the line to the 

consumer’s end will flow through the line reactance 


w Ls and through the lumped capacitance at the 
consumer’s end ; that is, 


= j 38-7 amperes per phase. 


‘mee. : 
V,= les 5 aCe +j wLs} 
or, 
V, = Tea {— j 2,250 + j 120} = — jL, 2,130 
so that, 
ie . 86,600 
la =J 3130 —/ S130 
The pressure at the consumer’s terminals will then 
be given by the equation 


ley = j Vo" 


= j40-6 amperes per phase. 


= j 40-6 amperes 
so that, 
= WE X2 _ 49.6 x 2,250 

wCs 
= 91,500 volts per phase. 
The vector diagram for these conditions is shown 
in Fig. 72. If a similar calculation be carried out 


V; 





for a series of different lengths of line the curve | 
of Fig. 73 will be obtained. 
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(ii) Consumer Taking-a Load Less than Natural 
Power of Line.—When the line is loaded at the 
consumer’s end the calculations are greatly facili- 
tated by making use of an expression for the “ input 


impedance ” of the line, and this expression may be 
derived as follows. The fundamental equations for 
a “no loss ” line given in (90), page 3, ante, may be 
written : 


Vi cosas + j-g% sin xs 

“ (111) 
x i a 

L = mone tin’ sin a 8 


Dividing the former of these two equations by the 
latter, and re-arranging the terms, gives for the 
input impedance, 


. Zo 
Fr ve mess 


1 14; tana s 


Zo 
where Z, = £ and is the impedance of the consu- 


mer’s load ; that is, the “ output impedance.” 
Assuming that the local impedance is Z, = R, = 
2Z, = 732 ohms, then from equation (112), since 
tan a s = tan 18 deg. = 0-34, the input impedance 
is Z, = 570 — j 250 ohms and the input admittance 


\< 


Z,= (112) 


-_ 


a¥ = (14-6 + j 6-4)10-* siemens per phase, 
1 
so that the input current is, 
I, = V, ¥, = 127 + j 55-5 = 130 e/ 794 4°S- amperes, 
and the current in the lumped capacitance at the 
supply end of the line is, 


Y, 


lL, =jV; aoe =: j 38-7 amperes per phase. 


The pressure drop in the line is, 


V, —V,=jowLs(, — L,) ={j 120 (127 + 7 16-8) 
= — 2,020 + j 15,300 volts and 


the pressure at the consumer’s terminals is therefore, 
V, = V, — (j 15,300 — 2,020) = 90,000 e~ J 108 des. 
while the current in the consumer’s load is, 


gn = 123 amperes per phase. 


A= 30" 
The current in the lumped capacitance at the con- 
sumer’s end is, 
1, = jV; oe 90,000 x 4°46 x 10 
= 40 amperes per phase. 
The vector diagram for these conditions is shown in 
Fig. 74, opposite. 

If a corresponding calculation be carried out for 
various values of the length of line s km., the curve II 
in Fig. 73 will be obtained. 

(T'o be continued.) 


o? 10} deg. 


-- 4, 5 79$ deg. 








Tin MINING IN CORNWALL.—A small technical com- 
mittee to inquire into the future prospects of the tin- 
mining industry in Cornwall has been appointed by the 
Ministry of Fuel and Power. The members are Mr. R. 
Annan (chairman), past-president of the Institution of 
Mining and Metallurgy ; Mr. T. Prior, D.S.O., technical 
aviser, Ministry of Supply ; Dr. W. R. Jones, Geological 
Department, Royal School of Mines; and Mr. G. F. 
Laycock, M.C. consulting engineer to the Mining Trust, 
Limited. 


ACCIDENT TO 1,000-KW WuinpD-PowER GENERATING 
PLANT.—An experimental wind-power electricity generat- 
ing plant, with a maximum capacity of 1,000 kW, was put 
into operation on a mountain known as Grandpa’s Knob, 
Vermont, U.S.A., in October, 1941. Up till March 26, 
1945, when it met with an accident, it had operated 
838 hours on a supply line, generating useful power, and 
192 hours off the line for testing purposes. The total 
output in this period was 360,000 kWh, and the average 
load was 430 kW. The accident followed three weeks of 
satisfactory operation after the installation of a new bear- 
ing and other items constituting improvements. One of 
the two blades or sails of the turbine wheel fractured near 
the boss and was flung about 1,000 ft. from the tower. 
Particulars of this mishap are recorded in Power for June, 
1945, The original power plant was described in 
It is understood 


ENGINEERING, vol. 154, page 81 (1942). 
that the unit is being rebuilt. 
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The Protective Gear Handbook, By M. KAUFMANN, 
M.LE.E. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 308. 
net.) 

TRIBUTE has been paid by the engineering staff of 
the Central Electricity Board to the extremely 
efficient performance of the protective gear of the 
grid transmission system during the testing time 
of the war. The ordeal from which it has emerged 
with so much credit has served, in the main, to 
demonstrate the soundness of existing practice, 
but has also, no doubt, provided manufacturers 
with additional data on performance. One of the 
disabilities under which the designer of protective 
gear has to work is that the plant for which he is 
responsible does not automatically reveal any un- 
suspected shortcomings or defects immediately it 
is put into service. It may actually come into 
operation only during a very.short period in a long 
life, but it is essential that during that period it 
should prove itself to be up to its work ; if it does 
not, not only may supply be disconnected and plant 
damaged, but the money’ spent on the protective 
gear itself, which is in effect an insurance pre- 
mium, will have been wasted. 

From this point of view, even the war will have 
brought some compensation to the designer of 
electrical protective gear, but he will look upon this 
as hard bought experience and will gladly turn to 
less drastic methods of testing the adequacy of his 
apparatus. These less drastic methods are dealt 
with in an important chapter of this valuable book. 
As Mr. Kaufmann points out, protective gear 
cannot readily be tested under actual operating 
conditions, neither is it feasible, as a rule, to repro- 
duce the conditions under which it will be required to 
fulfil the function for which it is designed. In these 
circumstances various methods of testing have been 
developed. Two classes of operation are involved, 
adequate testing before the gear is commissioned 
and routine testing when it is in service. For the 
first, primary injection testing is desirable; this 
involves the application of current to the primary 
circuits of the transformers which operate the equip- 
ment and may require that a turbo-alternator should 
be available as a flexible source of power. Pro- 
cedure of this kind may be possible with important 
installations before they are taken over from the 
manufacturers. Failing this possibility, secondary 
injection methods may be used; with these, 
currents equivalent to the secondary currents of the 
operating transformers are applied to the relay 
coils. Detail descriptions of both these methods, 
and of their ramifications, are given in the chapter 
dealing with these matters. 

This rather extended reference to testing must 
not be taken to imply that this is the main subject 
of this book; actually it occupies only 53 pages 
out of a total of 291. The references made, how- 
ever, will serve to indicate the character of the 
work ; it is essentially a practical manual and not 
a text-book. As Mr. J. 8S. Peck says in the fore- 
word it is ‘‘ a critical survey of modern protective 
systems, with notes on their operation, maintenance 
and testing.” It is primarily intended for operating 
engineers and maintenance staffs, although it would 
no doubt be useful to technical students who have 
reached a fairly advanced stage, but a knowledge 
of electrical fundamentals and of the nature of the 
various types of apparatus involved is assumed. 
To some of the particular class concerned, i.e., 
maintenance and operating engineers, protective 
gear and practice may, in Mr. Kaufmann’s words, 
“appear to be a mass of widely different devices 
and systems, seemingly, and in many cases actually, 
intended to serve the same purpose.” 

It is admitted that there is some reason for this 
point of view, but the conditions which have to be 
met in electrical generation and distribution vary 
so widely that considerable diversity in protective 
gear is enforced. The many different forms which 
protective control may take is illustrated by the 
tabular diagram which forms Fig. 1 of the book. 
This lists 20 systems of protective gear in the 
class operating without pilot wires and an almost 








equal number of those in which pilot wires are used. 


No attempt is made to describe the details of all 
these possible methods ; the book is not an encyclo- 
pedia for specialist designers, but is a practical 
manual for those who have to operate and maintain 
protective systems, and the treatment is confined to 
typical examples of current British practice. Mr. 
Kaufmann is on the staff of the Metropolitan- 
Vickers Electrical Company, but the work is not 
confined to the products of that firm and provides a 
survey of the whole field. 

The treatment is clear and logical throughout and 
the relative advantages and disadvantages of 
different methods are discussed, the importance of 
the economic factor in the choice of a system being 
always kept in mind. The type of protective gear 
selected for any particular case is naturally to a 
considerable extent determined by the mains lay-out 
and the nature of the conductors, whether overhead 
lines or cable; and also by the grade of protection 
which it is commercially feasible to provide. For 
small feeders supplying remote and undeveloped 
areas, there may well be no justification for attempt- 
ing to provide 100 per cent. continuity of supply. 
The long introductory chapter in which questions of 
this kind are discussed is of much interest. It 
contains some observations on the meanings to be 
attached to the terms “ sensitivity,” ‘ discrimina- 
tion” and “stability”? which are much used in 
connection with relays. The specific definitions 
which Mr. Kaufmann attaches to these words, 
if kept in mind, will assist readers in the proper 
appreciation of the more advanced parts of the book, 
such, for instance, as the section entitled ‘‘ Notes on 
the Calculation of Graded Time Settings.” Recent 
years have seen the appearance of a number of 
engineering manuals in this country which are 
neither text-books nor mere collections of descrip- 
tions, but which form adequate treatises dealing 
with the problems of practice on a scientific 
basis. Not so very long ago, engineers had to 
turn to foreign publications, largely German, to 
find a proper scientific treatment of the practical 
problems of their sphere of work. That condition 
is rapidly being altered over a wide field and this 
handbook forms an admirable example in one of 
the important parts of electrical engineering. 





Conference Leader Training. By EDWARD S. Macuin 
and Pau T. McHENRy. The National Foremen’s 
Institute, Incorporated, Deep . River, Connecticut, 
U.S.A. [Price 2 dols.], and F. J. Burns Morton, 
Hillsborough, Clarendon-road, Hinckley, Leicestershire. 

In spite of the legendary British fondness for ap- 

pointing committees on all conceivable occasions, 

it is indisputable that the works conference, as a 

feature of modern industrial life, is more typically an 

American than a British development so far as its 

technique is concerned ; but, whether the impelling 

motives are the same or not, stich conferences are 
becoming more general in British industry, and there 
is room, therefore, for a manual which will assist 
the participants to derive the maximum benefit 
from them. On these grounds, a welcome can be 
extended to this compact and serviceable handbook, 
by two authors who obviously write from experi- 
ence. The type of conference envisaged evidently 
does not go below foremen’s level, if the specimen 
questions are a criterion, and some of the phrase+ 
ology has a strongly transatlantic flavour ; but the 
latter characteristic should not handicap a reading 
public possessing any acquaintance with American 
cinema films, and the trend of the discussions con- 
forms fairly well to the standards set by the informal 
meetings of many of the British engineering societies 
and works organisations. In fact, if the more 
familiar word “‘ chairman” be substituted in the 
reader’s mind for the designation of “ conference 
leader,” wherever this occurs, and the various small 
divergences in terminology resolutely thrust into 
the background (for they are not really important), 
it should be readily appreciated that the authors 
definitely have some valuable instruction to impart, 
which may serve as a useful refresher course even 

to those to whom chairmanship has ceased to be a 

novel experience. If they are tempted to “fancy 

themselves” in that role, an occasional critical 
self-examination in the light of the tabulated 

qualifications laid down as desirable should have a 





salutary effect. 
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THE ORGANISATION OF METAL- 
LURGICAL RESEARCH.* 


By Dr. Ricuarp Sexieman, F.Inst.Met.,F.C.G.I. 
(Concluded from page 85.) 


OnE task to which I attach much importance is a 
continuous survey of the metallurgical facilities and 
equipment available in the various research laboratories. 
The Council should note particularly cases in which 
these could be improved with advantage to the general 
cause and should take such steps as are open to them 
to give effect to their conclusions. As to the field to 
be covered, it would seem to be necessary to limit it 
at the outset to our own country, but it should be 
possible to extend it at an early date to parts of the 
Empire such as South Africa, Australia, and New 
Zealand, and perhaps India. It is my hope that in 
course of time liaison will be established with similar 
organisations in other countries, but, clearly, in the 
present circumstances, so much of the information 
collected would have to be withheld on both sides that 
any premature attempt to widen the scheme unduly 
would be undesirable. I trust that the aims I have 
set down will indicate the advantages to be derived 
from the formation of such a Council as I have outlined. 
What are the disadvantages ? 


I have, myself, wondered whether the activities of | * ° 


the Council, in so far as they are directed to future 
Tesearches, might tend to su the initiative of 
those whom we should apnily encourage ; the men 
and women who are for ever looking for new fields to 
till, new worlds to conquer; whether these might, as a 
result of the Council’s work, feel that they could leave 
such matters to its care. On the other hand, would not 
the existence of the Council encourage such people to 
bring their ideas, even their visions, to their notice so 
that the means to put them to the proof could be made 
available ? 

It has been suggested that the C il must found 
on the rocks of Departmental jealousies; that the 
Government departments concerned would not allow 
their researches to be subject even to such limited 
control as has. been outlined in this discourse. I do 
not believe that this objection, if valid, would exist 
for long. It may be that one or other of the depart- 
ments would adopt this attitude at the outset, but on 
the other hand, we already have evidence of the breadth 
of view and liberal outlook in such matters of some of 
them, and it is this attitude which I believe will prevail. 
I am looking forward and not backward and it is my 
belief, as it is my hope, that such narrow particularism 
as the suggestion I have quoted implies will not be 
carried forward into the world that is to be. 

It has been said that many of those to whom com- 
pulsion could not in reason be applied, would decline 
to give the Council the information thev would require, 
especially with regard to researches in contemplation. 
I think there must be substance in this view, but it does 
not seem to me to be determinative. I am not one 
of those “ perfectionists ’"—to use a word so happ 





coined by Mr. Roosevelt recently—who, however hun- 
gry they may be, will not accept a piece of bread 
unless they are given the whole loaf. On the contrary, 
I believe with Voltaire’s “‘ wise old Italian ” that often 
in this world “the better is the enemy of good,” and 
that we must take what benefits we can, even if we 
could wish to have more or greater. 

Is it probable that so much would be withheld as to 
make the proposal useless or even affect its usefulness 
seriously ? On this point small pieces of evidence, 
which I owe to the help of Professor Hutton, are 
available. In 1932, the Verein deutscher Ingenieure 
put an inquiry as to subjects of research on which they 
were engaged or had just completed to the engineering 
and allied faculties of the Technical Colleges and Mining 
Schools of Germany, Danzig, Austria, and the German 
colleges in Czecho-Slovakia. Some 1,500 replies were 
received. Of these, I estimate roughly that some 300 
would fall within the purview of the Metallurgical 
Research Council were this Council in being and were 
these researches in progress within their field. 

In the same year, the U.S. Bureau of Mines issued 
an Information Circular (No. 6637), giving a “list of 
problems ing the attention kat a mnoent indus- 
tries prepared under the sponsorship of the committee 
on phase os of research of the ye dobies Institute of 
Mining and Metallurgical ineers.” I draw special 
attention to the name of the Committee and I quote the 
following sentences from the introduction to the re : 
“ As might be expected, many private commercial cor- 
porations did not report individual research problems, 
but replied in general terms. However, the universities 
and the Governmental and other public institutions 
responded freely and submitted lists of problems on 





* An address delivered on the occasion of the presenta- 
tion to Dr. Seligman of the Institute of Metals Platinum 
Medal for 1945, at the annual general meeting held in 
London, on Wednesday, March 14, 1945. Abridged. 





which they were working.”’ In all, between 4,000 and 
5,000 researches are listed, and I estimate that close on 
1,000 would have been within the purview of the sug- 
gested Council. Let me also quote from the monthly 
publication of the American Society for Metals, The 
Review, for May, 1943. On page 2 I read “ The 
American co-ordinating committee on corrosion . . 
was organised five years ago to co-ordinate research 
activities in the . . . field of corrosion. As its first 
contribution the co-ordinating committee undertook to 
survey existing corrosion investigations in the United 
States. ... From the data accumulated the Com- 
mittee issued in 1940 a confidential Directory of 
Corrosion Investigators and a classified list of subjects. 
This directory has since been expanded and a new 
revision is planned for 1943.” 

That the need for some such body as I have here 
suggested is felt in other fields than our own is also 
apparent from some remarks made quite recently by 
one of the leading chemical engineers in the United 
States, W. L. Badger. He is reported as saying: 
“ The position of pee and development 
in this country . . . would be greatly advanced by 
some sort of clearing house operated by a national 
society. This society would not direct such work (that 
would be calamitous) but would assemble problems. 
Then some of the young men in research laboratories 
- could draw on that information to find out which 
problems are pressing and which are not . . . such a 
programme might direct the many scattered research 
programmes to a more coherent and systematic end 
than has been done in the past.” 

So far my examples have all been drawn from abroad, 
but have we no parallel to what I am proposing nearer 
home? There are several: thus, the massage 
Research Board, which did not interpret narrowly the 
instructions in its terms of reference quoted earlier in 
this discourse, conducted in 1931 at the suggestion of 
Dr. in, a ‘‘ Survey of Metallurgical Investiga- 
tions in Progress with Notes on the Resources of Various 
Laboratories,” excluding, however, ‘‘ Industrial Labora- 
tories and Laboratories under the Control of State 
Departments.’ Some 14 universities and colleges and 
the three ical research associations then in 
being supplied the necessary data, which included 
particulars of 90 investigations, the accommodation 
and equipment available at each laboratory, and the 
class of work in which it specialised, notes on the 
workers engaged, and a list of recent publications from 
the laboratories in question. In 1934, the Board com- 
piled a list of problems of industrial importance, 
originally based upon suggestions for research submitted 
through the three research associations after consulta- 
tion with individual metallurgists and then communi- 
cated to leading metallurgists at the universities and 
in industry, from whom further suggestions were 
obtained. 

The example which seems to come nearest to what 
I have in mind, though in a totally different sphere of 
research, is our own Agricultural Research Council, to 
which my attention has been drawn since the bulk of 


iY | the foregoing was written. This Council was established 


by charter in 1931, primarily as a body of men expert 
in the sciences underlying agriculture, to advise the 
Departments of Agriculture and the Development 
Commission on the co-ordination and conduct of the 
research aided by them. In addition, the Council have 
funds at their own disposal for the conduct of research 
and for aiding investigations at centres outside the 
‘* grant-aided ”’ lists of departments. Institutions are 
ired to submit their and budgets for 
the following year. These are examined by committees 
of the Council, who pass their observations on them 
forward, ultimately to the Treasury. The Council 
not only support in this way definite researches, but 
assist in the maintenance of research institutions and 
in the provision of buildings and equipment which they 
consider necessary for the researches in hand. The 
work may be done at Government stations, foundations 
like the Rothamsted oo parang Station, the univer- 
sities, or at others which may be compared with our 
research associations, such as the Experimental and 
Research Station, Cheshunt, or by individuals. The 
Council are particularly charged to see that present and 
future facilities available at research institutes an 
elsewhere are utilised to the greatest advantage and 
that undesirable duplication of research work is 
avoided. The Council are empowered to consult directly 
with research institutes whenever this is considered 
desirable. Individuals with specialised know'edge are 
briefed from time to time to visit alone or in the 
company of others, stations at which researches of 
interest to the Council are in progress and to report 
to the Council thereon. Periodic reports on the re- 
searches within the purview of the Council, completed 
or in progress, are published. Making due allowance 
for the great differences which must exist between 
agricultural and metallurgical research, it appears that 
the Agricultural Research Council play a part towards 
the former very similar to that proposed herein for the 
Metallurgical Research Council in their own sphere. 





NOTES FROM NORTH AMERICA, 


THE prospects of a ‘‘ chosen instrument ”’ to represent 
the United States in international aviation virtually 
disappeared on June 22, when a United Senate syb. 
committee voted against a bill before Congress to 


.| establish an “‘ All America Flag Line, Inc.” in which 


each of the air carriers of the United States could par. 
ticipate. The “‘ chosen instrument ”’ Bill has been the 
subject of considerable discussion for more than a year. 
After throwing out that proposal, the sub-committee 
voted 6 to 5 against an alternative suggestion that 
American domestic air carriers should be forbidden to 
fly international routes and that international carriers 
should be debarred from United States domestic routes, 
Administration policy has generally been against a single 
American flag airline, and the heads of the State, War, 
Navy and Commerce Departments have expressed their 
opposition in letters to Congress. At present, there 
are two United States companies certificated to fly 
across the Atlantic, Pan American Airways, largest 
international operator in the world, and American 
Export Airlines. American Airlines, the largest domes. 
tic air carrier, has pending before the United States 
Civil Aeronautics Board a request for permission to buy 
American Export Airlines and thus be the first American 
domestic operator with a service to Europe. A number 
of other United States domestic carriers want to ff 
across the oceans, including Transcontinental and 
Western Air, Northeast, Northwest, Eastern and Penn. 
sylvania Central Airlines. Mr. Juan Trippe, president of 
Pan American Airways, has been the leader in the fight 
for a single company. The principal opposition has 
come from an organisation of 17 American carriers 
known as the Airlines Committee for United States Air 
Policy. Meanwhile, the United States Government 
were urged to arrange now for an aircraft procurement 
programme, effective on VJ-Day, which would assure 
the maintenance of a nucleus for war-plane design. 
development and production. The recommendation 
came from the United States National Planning Asso- 
ciation, a non-partisan body representing agriculture, 
business, labour and the Government, acting on a study 
of the aircraft industry by a special advisory committee. 

The manufacture from natural gas of a new synthetic 
rubber known as ethanite will advance shortly in the 
United States from the pilot-plant stage to volume pro- 
duction, after about three years of testing. A Detroit 
syndicate who are developing the new rubber claim 
that ethanite has at least the wear and resiliency of 
natural rubber, and more than equals the resistance of 
known synthetic rubbers to sunlight and oil. Their 
product is said to have been proved satisfactory for 
mechanical goods applications, and its use for auto- 
mobile tyres may also be feasible. Costs are as yet 
an open question ; the pilot plant does not produce on 
a basis to warrant definite conclusions in this respect, 
but the indications are that the costs will be low enough 
to justify the construction of a production plant, and 
may be of the order of 9 cents a pound. The natural 
odourless methane gas used contains some 55 Ib. of 
solids’ per 1,000 cub. ft., including very little sulphur. 
Mr. Gleen C. Casto, research chemist, of Parkersburg, 
West Virginia, has proved that these solids can be 
isolated and synthetic rubber produced. The process 
involves heating the gas to 2,800 deg. F. and then 
compressing and cooling it to 80 deg. F., causing 
liquefaction. The material is then brought to one of 
three towers, in which it is fractionated. About 8 lb. 
of synthetic rubber is eventually produced from each 
1,000 cub. ft. of the gas. Many by-products are 
extracted ; for instance, it has been found possible to 
produce six gallons of 100-octane petrol per 1,000 cub. ft. 
of gas, together with various alcohols, and hydrochloric 
and sulphuric acids. An interesting by-product is a 
powdery white substance said to have all: the attributes 
of carbon black except colour. The ethanite can be 
formed into a wide range of hardnesses or finishes, 
and can be drawn out into thread to be used in textiles. 
The syndicate, as yet unincorporated, has not com- 
pleted its marketing plans, but half its output will go 
to the Standard Products Company, Detroit, a large 
plastics firm. 

After two years of research, Dr. Bror L. Grondal, 


d | professor of forest products at the University of Wash- 


ington, and Major Henry W. r, & consulting 
chemist of Seattle, Washington, claim to have evolved 
a method of obtaining butyl alcohol from the sulphite 
liquor which is a waste product of wood pulp. They 
expect to find an extensive market for it insthe plastics 
and synthetic rubber industries, as it offers a new and 
cheap source of butanol, hitherto obtained almost 
exclusively from molasses. In the course of their 
experiments, they also state, they have discovered that 
a fuel can be extracted. from the sulphite liquor, in the 
form of a heavy insoluble precipitate with the heating 
qualities of wood and the appearance of finely powdered 
coal. This fuel can be ground from its original form— 
granules, abotit the size of split peas—into powder, 
which may be blown into a furnace or into lumps 
or logs. The substance burns in a manner similar to 
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coal, its calorific value being about 6,000 B.Th.U. per 
und. The fuel precipitate forms about 12 per cent. 
by weight of the sulphite liquor. It gives off a some- 
what sulphurous odour as it burns, but the discoverers 
say that the smoke and fumes could be treated at low 
cost, if the fuel is used in industrial plants, to release 
other types of fuels for residential purposes. Professor 
Grondal and Major Berger also discovered a source of 
yeast fodder in the sulphite liquor, from which it is 
recovered in large quantities in the course of producing 
the butyl alcohol. The yeast is high in nutritional 
value and vitamin content and is chemically pure, and 
may be used in home baking or by commercial bakers. 
The process of recovery of yeast substances is said to be 
comparatively simple and inexpensive. 

New developments in the fluorescent screen method 
for inspecting metallic parts should release appreciable 
quantities of X-ray film, now in short supply, according 
to the Office of Production Research and Development 
of the United States War Production Board. Research 
directed to the improvement of the screen method 
was established by the Office of Production Research 
and Development at the California Institute of Techno- 
logy, Pasadena, California, at the request of the aircraft 
industry, and was carried on under the supervision of 
Dr. Maurice Nelles, chief consultant to the O.P.R.D. 
The work has resulted in the production of stronger and 
brighter radiation, a new type of absorption cell, and 
a new technique—swinging the X-ray tube so that the 
rays penetrate the metal at all angles. Hitherto, 
photographic film has been used to record defects, as 
the screens and filters available for fluorescent screen 
inspection did not permit the observation of all the 
defects which would affect the strength of the parts. 
During the war, the increased use of castings for 
aircraft construction _— the use of a great quan- 
tity of photographic film and excessive numbers of 
technicians to photograph, develop, and interpret the 
radiographs. The research indicated the advantage of 
using a stronger radiation. The lead glass plate used 
to absorb the X-rays colours excessively in a short time 
when strong radiation is used. To avoid the impair- 
ment of the optical qualities of the filter by the radia- 
tion, a new filter was devised, composed of a lead 
perchlorate solution in a lucite cell. This new screen 
has excellent optical qualities and does not deteriorate 
even with extremely intense X-radiation. The absor- 
bent capacity of this type of filter fully protects the 
observer, making it possible to use intensities high 
enough for the defects to be readily observed in 
ordinary surrounding light. Even so, it was not pos- 
sible to observe all defects ; but a further improvement 
was made in the mounting of the X-ray tube so that it 
could be rocked back and forth, enabling the observer 
to see through the casting from different angles and to 
identify defects that were not observable by older 
radiographic methods unless a very large number of 
radiographs were made. The new method has been 
compared with the best of the older radiographic 
methods, by —* the equipment in three com- 
mercial radiographic laboratories. Both professional 
and non-professional observers have inspected some 
10,000 production castings, using both methods, over 
14,000 observed defects having been correlated. The 
conclusion is that large numbers of very small defects 
which show radiographically are not observed on a 
sereen ; but the reliability of the latter method proved 
to be better for large and structurally important defects 
than radiographic methods. Many large defects which 
can be observed by the screen method because of the 
rotational scanning effect do not show on X-ray films 
even when several views are compared. 





INSTRUCTIONAL FILM-StTrRIPs.—We have received from 
Messrs. StripSlides, 93, Cheyneys-avenue, Canons Park, 
Edgware, Middlesex, a specimen of the instructional 
film-strips which they prepare for use in works schools 
and other educational establishments and for publicity 
purposes. The specimen sent to us is on 35-mm. film and 
is intended to illustrate a lecture on the construction and 
use of the micrometer; it contains 36 frames, to be 
projected in succession on a screen. A similar strip, 
with 28 frames, illustrates exercises in taking micrometer 
readings. 





MINIATURE ELECTRIC Motor.—-Some very small elec- 
tric motors have been built into portable electric tools 
and other apparatus, but to obtain the necessary power 
output in the case of alternating-current machines a 
special high-frequency current supply has to be provided. 
The synchronous speed for a 50-cycle machine having two 
poles is 3,000 r.p.m., but this figure may be doubled or 
trebled by a corresponding increase in frequency. Jron 
Age reports that the firm of Robins and Myers, Incor- 
porated, Springfield, Ohio, have introduced a motor 
developing 1 brake horse-power which has a stator 
diameter (outside) of only 24 in. It operates at 10,000 
l.p.m. on a three-phase supply having a frequency of 
180 cycles per second. 





PANTOGRAPH FOR RAILWAY 
STRUCTURE PROFILES. 


Mopern locomotives and rolling stock approach the 
permissible limits of size so closely that it is necessary 
to keep a constant and accurate check on the profiles 
of tunnels, bridges and other structures to ensure that 
safe clearances are being maintained. From time to 
time these clearances may be affected by the settlement 
due to natural causes of piers or other supports, and 
during the war, disturbances were caused by nearby 
bomb explosions. On every railway system some 
method has had to be employed for checking the clear- 
ance between the rolling stock and any fixed structure, 
and on some systems the measurements are facilitated 
by the use of apparatus specially devised for the 
purpose. On the Southern Railway, a structure profile 
gauge has been developed in the Chief Civil Engineer’s 
department and made in the company’s workshops. 
This gauge, which is illustrated on page 110, can be 
set up on a special trolley on the track in about a 
minute, and it draws, on a reduced scale, the outline 
or profile of any structure that is above or to one side 
of the track. A general view of the gauge, assembled 
in readiness for use, is given in Fig. 1. . The method of 
operation is shown in Fig. 2; and an explanatory 
diagram, illustrating the principle of the gauge, is given 
in Fig. 3. Referring to the latter figure, it will be seen 
that the wheeled trolley carries at 0 a link mechanism 
in the form of a pantograph. Links DC, CF, FFE, 
and E D form a parallelogram for every configuration 
of the mechanism, and the tracing point A is on an 
extension of the link ED. At A is a small roller of 
hardened steel, which the operator moves over the 
surface of the structure being examined, as shown in 
Fig. 2. The pencil, which reproduces the locus of A 
on @ reduced scale, is at B in Fig. 3. It is pressed in 
contact with a sheet of paper on a vertical drawi 
board by a Bowden wire control, the flexibility of whic 
enables the pencil to move without restraint although 
the operating device is held stationary in the hand, 
as shown in Fig. 2. 

The geometrical principle on which the pantograph 
works is explained by reference to Fig. 3. Point O 
divides the lnk DC so that Oc is in the required 
reduction ratio, in this instance 1 to 8, but in the 
general case r, wherer isa fraction. Point B is selected 


in link CF such that A ae r. In triangles OCB, 


DA 

ODA, ct = > =r (by construction), and angle 
ADO = angle BC O (alternate angles). 

Therefore, the triangles are similar and angle AO D 

= angle COB. It follows that, for all configurations 

of the linkwork, A O B will be a straight line divided 


OB 
at O so that 55 ="- 


to trace a geometrical figure, for example, the profile 
of a bridge or tunnel, the Jocus of B will be a similar 
figure r times the size of the figure traced by A, and 
O will be the centre of similitude for the two figures. 
Permanently marked on the drawing board is a 
diagram showing to a scale of one-eighth full size the 
standard structure profile for the Southern Railway 
and also the load gauge. A rapid check may be 
made of the structure to be tested by running the 
tracing point over it and watching the movement of 
the cil point over the board. The point of the 
pencil is less than } in. from the board, so that it can 
easily be seen whether or not the structure is foul of 
auge, although the pencil does not mark the paper. 
Fig. 4 shows a part of the drawing board with the 
structure and load gauges marked on it as previously 
mentioned. The intermediate line on the board is a 
structure gauge which has recently been used for 
special purposes. The pantograph necessarily draws 
profile diagrams that are inverted and reversed. Lines 
are drawn on the board at the top and bottom corners 
to serve as guides when attaching a sheet of paper. 
They must be transferred to the edge of the paper 
in order that the drawing office staff may plot the 
structure in its correct position relative to the track. 
A recent improvement (not shown) is to fit the board 
with special quick-action clamps for holding the paper 
at the corners. The straight edges of the clamping 
pieces serve as rules for drawing the guide lines on the 


Consequently, when A is moved 


Tr. 

rit is desired to allow for the over-throw of a railway 
vehicle at its ends or at the centre, when it is nego- 
tiating a curve, the structure profile must be considered 
in relation to the same vehicle displaced laterally with 
respect to the track. Allowance for this displacement 
can be made in the profile gauge by displacing the 
drawing board an equivalent scale amount; that is 
to say, an eighth of an inch for every inch of over- 
throw. The drawing board is moved by a screw with 
a knurled head, which can be seen at the bottom 
right-hand corner of Fig. 4. The amount of move- 
ment is indicated on a graduated scale one-eighth full 


size, situated near the adjusting screw. Fig. 4 shows 
also how the pencil is applied to the paper when it is 
required to record a structure profile by a pull in 
the Bowden wire. It is actuated by a lever of spring 
material fulerumed at an intermediate point which is 
twice as far from the pencil as from the cable. To 
provide additional flexibility, and thus ensure a 
uniform pencil pressure in the event of slight uneven- 
ness in the board surface, the lever is arranged to 
float between helical springs at its actuated end. The 
fulerum can be raised or lowered by means of a thumb- 
screw in order to adjust the cil pressure on the 
paper. The pencil is held in a F neas split at one end to 
form a spring grip, and the sleeve is accurately guided 
in a bracket attached to the pantograph link. As the 
point of the pencil must lie truly on the axis of the 
guide, it is important to use a mechanical pencil 


“a 
The method of construction of the tograph 
mechanism, and indeed of the whole eto. +1 
most clearly shown in Fig. 1. It is made of wood with 
gunmetal bearings and other fittings. All bearings in 
the pantograph, and all joints in the supporting 
structure, are made free from clearance or shake in 
order that the profile drawing may be accurate. In 
practice, the gauge may be relied upon to reproduce 
profiles accurate to within +} in., or to +, in. in the 
actual drawi However, it sometimes happens that 
the tracing roller will not penetrate recesses in a struc- 
ture, and then the diagram has to be completed by 
hand. For this reason, it is desirable that the man in 
charge of the operators should be a technical assistant 
from the drawing office who can fill in details. Alto- 
gether, five men should be available for convenience in 
erecting and dismantling the apparatus. Given suffi- 
cient practice, a crew of five can dismantle it and place 
it clear of the track in 30 seconds ; but if there is suffi- 
cient room at the side it can be lifted off bodily to 
save dismantling. To take it apart, two wing nuts at 
the top of the trestles are loosened and entire 
eign mechanism is lifted out of its supports. 
two trestles can then be lifted out of sockets in 
the base, which, in turn, can be carried clear by two 
men holding the handles at the sides. The handles on 
one side can be seen in Fig. 1. Lastly, the wheel 
ee can be removed. When the apparatus is assem- 
led, care must be taken to ensure that all the parts 
are free from dirt where they must take a bearing 
on one another. Thus the base must bed properly on 
the wheel saddles; the trestles must bed proper! 
in the sockets in the base ; apd. tous incactenh oF a 
the main pivot must bed properly on its seatings. 
An error at this point scales eight times full size on 
the profile diagram. The assembled apparatus oper- 
ates on its wheels, as shown in Fig. 2, but as these 
do not locate the instrument precisely on the track, 
a gauge iron is provided beneath the base. This 
is lowered in proximity to one of*the rails, and the 
base is then pulled over towards this rail until the 
gauge iron touches the inside of the rail head. This 
ensures that the pantograph is in the correct position 
relative to the track. 

The profile gauge is run as a platelayers’ trolley and 
the normal method of using it is to cross from one road 
to the other at each bridge, working gradually down a 
section of the railway, but if traffic causes too much 
delay with this method, it may be preferable to work 
down one road and up the other. This alternative 
method economises in flag men. If traffic is very 
dense, it may be best to do the work during possession 
for point and crossing renewal. In tunnels, where 
many sections may have to be drawn on one sheet of 
paper, absolute possession is necessary unless the 
tunnel is short and close to a signal box. Lack of 
room in cuttings may also dictate times when the 
apparatus can be used with safety. 





THE DE HAVILLAND AERONAUTICAL TECHNICAL 
ScHooL.—We have received from Messrs. The de Havil- 
land Aircraft Company, Limited, Hatfield, Hertfordshire, 
a copy of the 1945 prospectus of their aeronautical 
technical school. This school, which was founded in 
1928, has trained some 1,250 young men for technical 
positions in aviation and is being attended at the present 
time by about 700 apprentices engaged in the de Havil- 
land aircraft, aero-engine and propeller factories. It 
caters for three classes of student, namely, the engineer 
apprentice, the engineering student who has graduated 
already in science or engineering, and the trade appren- 
tice. The courses—normally 4} years but at present 
three years—are designed to provide a full practical and 
theoretical training for all three classes, and make special 
provision for the trade apprentice to be “ upgraded ” to 
the student category by winning internal scholarships. In 
a@ section on “ Training and Opportunity,” the brochure 
gives a series of illustrations of various departments 
of the company’s works in Canada, Australia and New 
Zealand as well as in the British Isles. It concludes with 
a short history of the company, which came into exist- 





ence at Stag-lane, Edgware, on September 25, 1920. 
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ROOTS-TYPE BLOWERS FOR 
AIRCRAFT CABINS. 


FoLtLow1ne existing practice in military airoraft, 
many post-war designs of civilian transport aeroplanes 
will have cabins for passengers and crew in which the 
air pressure is raised above that of the surrounding 
atmosphere to enable flights to be made in comfort 
at altitudes of from 20,000 ft. to 30,000 ft. It is not 
n in these conditions to maintain a pressure 
corresponding to that of the atmosphere at und 
level, but experience has shown that it is not desirable 
to let the pressure of the air in the cabin fall below 
that corresponding to an altitude of about 8,000 ft. 
Even when oxygen is supplied, breathing ultimately 
becomes laboured if the air pressure is too low. More- 
over, rapid and appreciable diminution of pressure 
with altitude may cause persons to experience the 
same symptoms as sea divers experience when they 
are brought up to the surface too quickly, causing 
absorbed ni to produce effervescence of the 
blood. Cabin blower development has been greatly 
augmented by the war-time struggle for aerial supre- 
macy, for this has necessitated flying at progressively 
increasing altitudes. At first, 40,000 ft. was the 
limit, but this was increased later to 50,000 ft., and 
it cannot yet be said what is the ultimate service 
ceiling for the latest types of military aircraft. Messrs. 
Sir George and Partners, Limited, Hanworth, 
Middlesex, claim that, since 1939, research and develop- 
ment relating to cabin blowers has been almost exclu- 
sively in their hands, the helpful co-operation 
of the Royal Aircraft Establishment is acknowledged. 
The firm submitted a standard high-speed Marshall 
blower of their manufacture for official tests before the 
war and since 1939 some thousands of blowers of 
similar or improved have been used by the 
Royal Air Force in Spi and Mosquitos, and also 
in machines of more recent development. 

The Marshall blower is of the Roots type, which has 
a pair of two-lobed rotors geared together ; it is driven 
by the main engine thro @ speed-increasing gear 
and the rotor speed, which was 4,000 r.p.m. in the 1939 
type, is 10,000 r.p.m. in the 1945 units. The pre-war 
blower, which ran at 3,000 r.p.m., had a compression 
ratio of only 1-5 to 1, but, by 1940, there was a 
demand for a blower with a compression ratio of 3-7 
to 1. A difficulty experienced with this high com- 

jon was the uneven msion of the casing 
caused by the difference in the temperature of the 
air entering the blower from that of the air leaving 
it. After compression, the air may have its tempera- 
ture increased by 200 deg. C., and to prevent dis- 
tortion, cool air was directed over the outer surface 
of the casing by means of ducts. In this way, the 
expansion ts were equalised and also minimised. 
In order to maintain the close internal clearances 
between the rotors and the casing, it eventually 
became necessary to devise some way of cooling the 
rotors as well as the casing. In ail later blowers, 
the rotors have internal passages for air circulation. 
Cool air enters through the spindles, which are hollow, 
and leaves through ports in the rotor end faces. In 
its through the rotor the air travels away 
from the axis of rotation, so that it is subject to centri- 
fugal effect, which is used to maintain the flow. This 
centrifugal action maintains the flow of cooling air, 
augmenting it with every increase of rotor s and 
in this way providing automatically for heat removal 
at a rate which is related to the work being done by the 
blower. 

In most applications, a blower of the Roots type 
unavoidably delivers a small Berd of lubricati 
oil with the discharged air, but this cannot be permi 
to occur with a cabin blower as a minute trace of 
oil would lead eventually to the formation of an 
objectionable deposit in the cabin. In the Marshall 
blewer, special oil seals are provided between the 
bearings and the rotor casing and, as an additional 
safeguard, in some types of blower, thrower discs are 
mounted on the rotor side of the seals. The annular 
spaces occupied by the thrower discs serve as receivers 
for the cooling air discharged from the rotors, and 
there are radial ports communicating to the atmo- 
— Thus any oil which finds its way along the 

either as a Tiquid or & vapour, will be removed 
by ventilation. 

The accompanying drawing shows a longitudinal 
section of one type of Marshall blower. The input shaft 
a is geared to one of the rotor shafts 6, so that the 
speed ig stepped up to twice the input figure. By means 
of equa} sized gears, the rotor shaft c-is driven at the 
same as rotor shaft b. The last-mentioned gears 
are cut and mounted with great accuracy, so that the 
two rotors can run within a few thousandths of an inch 
of each other but never actually touch. Air to cool 
the rotors enters the hollow rotor shafts from the left- 
hand side, as shown by the arrows.. In each rotor 
it passes from the hub radially outwards into the lobes, 
and emerges through openings in the end face of the 


a 


ROOTS-TYPE BLOWER FOR AIRCRAFT CABINS. 


SIR GEORGE GODFREY AND PARTNERS, LIMITED, HANWORTH. 


d 























rotor, on the right. Similar openings in the rotor case 
end-cover allow the air to enter an annular space sur- 
ens the rotor shaft, whence it escapes to atmo- 
— through radial ports shown at d. The seals that 
check the escape of oil from the bearings towards the 
rotors are at e, and the brass discs which serve as sli 
for any oil passing the seals are at f in those models 
oukua tae them. The seals are in the form 
synthetic ru rings pressed against contact collars 
on the rotor shafts by elastic rings of the coiled wire 
type. Seals of the same kind are provided at the 
end of the blower and they are shown in detail 

at g and h in the drawing. 
In to a request from the Ministry of Aircraft 


response 

Production for cabin blowers large enough to meet 
the requirements of the Brabazon range of civil aircraft, 
Messrs. Sir George Godfrey and Partners, Limited, 


have developed a of Marshall blowers comprising 
units of three preg smallest of which is already in 
production. This is known as the Type 15 blower, 
and is capable of delivering 15 lb. of air per minute 
at an operational height of 21,000 ft. It will be followed 
by Types 30 and 80, which are for delivering 30 lb. 
and 80 lb. of air per minute, respectively, under the 
same conditions. The first type of aircraft to be fitted 
with these new blowers is the Avro Tudor. In their 
present form, the blowers have straight two-lobed 
rotors, but variations having three-lobed straight and 
three-lobed helical rotors will be available. 

It is of interest to note that, throughout the war, 
cabin blowers and blowers for supercharging submarine 
and other types of Diesel engine, have been manufac- 
tured by Messrs. Sir e Godfrey and Partners, 
Limited, in an und un Use was made 
of the abandoned pie of an old chalk mine near 
Reading. These were in the form of tunnels and 
galleries penetrating to a maximum depth below the 
surface of about 70 ft. The tunnels were lined with 
concrete to prevent water from seeping in, and a system 
of fluorescent lighting was installed, the effect being 
very similar to daylight. To avoid any stroboscopic 
effect, most of the machine tools are fitted with addi- 
tional lamps of the filament type. Air to ventilate 
the factory is drawn through a part of the workings 
which has not been utilised. In summer the air is cooled 
by contact with the natural rock and its humidity is 

reduced. In the factory it regains some heat 
from machines, lighting units and personnel, and it 
also picks up moisture, but the flow is regulated to 
prevent the humidity from becoming excessive. There 
would obviously be serious objection to condensation 
on the tunnel walls and the dripping of water on to the 
machines. In winter the cold air drawn from outside 
is warmed by its into the factory, So on 
some recovery of the heat imparted to the nat 
rock during the summer. Throughout the year, the 
temperature in the factory remains practically con- 
stant at 68 deg. F. Working conditions seem equable 
and pleasant, and owing to the absence of the large 
temperature changes experienced in more orthodox 





factories, it has been found possible to achieve an 








unusually high degree of accuracy in the manufacture 
of blowers and to maintain closer limits than would be 
practicable in a factory above ground. 





AUTOMATIC FURNACE-DISCHARGE 
INDICATOR 


Tue principles of the photo-electric cell are well 
known and its applications have become increasingly 
numerous and varied in recent years. One applica- 
tion, involving some unusual features, recently tried 
out with entire success, is the adoption of a photo. 
electric relay amplifier to give automatic warni 
when a charge travelling through a 100-kW roller. 
hearth electric furnace reaches a position near the 
exit door and is ready to be discharged. Messrs. The 
General Electric napeny Limited, Magnet House, 
Kingsway, London, W.C.2, the makers of the electric 
furnace and of the photo-electric cell relay amplifier, 
inform us that the latter, which is of their M.D. type, 
is mounted on one side of the furnace near the exit 
door. The amplifier is alternating-current mains 
operated and incorporates a C.M.G. 8A photo-electric 
cell which controls the anode current of an Osram L.63 
valve. In the anode circuit of the valve is a relay 
of the telephone type. A projector lamp unit, mounted 
on the side of the furnace opposite to the relay amplifier, 
ag the requisite light beam. So long as this 

m illuminates the photo-electric cell the grid of 
the valve is maintained at a negative potential and 
the valve anode currret is zero. When the charge 
passing through the furnace interrupts the beam, the 
photo-electric cell control of the valve grid is removed 
and the anode current rises and operates the relay. 
This causes a warning buzzer to sound, thus indicatimg 
that the furnace is ready to be discharged. The pro- 
jector lamp is fed from a low-voltage winding on the 
transformer of the apparatus, and provision is made for 
checking the emission of the valve while in service. 
The interior of the furnace is capable of being raised 
to a temperature of 1,000. deg. C., but suitable heat- 
resisting glass windows are fitted to protect the photo- 
electric cell from high-temperature effects. 

It is of interest to add that the provision of additional 
switchgear, operated through the relay contacts, enables 
a load of considerable size to be controlled. For ex- 
ample, in an alternative scheme, the photo-electric 
cell unit, through relays and contactors, can be made 
to stop the movement of the furnace hearth until the 
charge is withdrawn. Another feature of the unit is 
that provision is made for more than one independent 
circuit to be controlled through extra contacts, space 
for which is available in the relay. 





THE STRASBOURG-KEHL RAILWAY BripGE.—Repairs 
to the railway bridge over the Rhine, between Strasbourg 
and Kehl, bave now been completed by French and 
American Army Engineers, and the bridge was reopened 





to traffic recently. 
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Fig. 1. 


CENTRELESS GRINDING MACHINE 
FOR SMALL PARTS. 


Tu compact and neat centreless grinding machine 
illustrated in Figs. 1 to 3, above, has been designed for 
the rapid grinding of small cylindrical parts on the 
continuous or “ through feed” principle. The maxi- 
mum and minimum diameters of work with which it 
will deal are }? in. and ¥, in., respectively, and the 
maximum weight of the work is 6 lb. The maximum 
amount of steel that can be removed per pass is 
0-006 in.; this figure, of course, varies with different 
materials. The utility of the machine, however, is not 
restricted to the grinding of plain cylindrical com- 
ponents. It can be fitted with a plunge grinding attach- 
ment to handle components having shoulders or collars 
or a slow taper. This attachment incorporates a 
dead re and an automatic ejector, and, when required, 
a special work rest can also be supplied. The grind- 
ing wheel, seen on the left in Fig. 1, is 12 in. in 
diameter, and the control wheel, seen on the right, 
is 7 in. in diameter; both have a width of face of 
24 in. The grinding wheel runs at 2,000 r.p.m. and 
the control wheel at 50 r.p.m., the latter wheel being 
capable of adjustment by tilting the axis in the vertical 
mee at any angle up to 5 deg. up or down. The 

igh speeds provided and the ease of operation enable 
the machine to be employed for mass production and 
by unskilled labour, while, since there is no end thrust 
for cylindrical grinding, parts that might normally be 
distorted can be handh without risk. It is, further, 
stated that, as the setting-up tim very short, the 
machine can be used with advantage on runs of com- 
paratively few components, while it has been found to 
give satisfactory results on extruded material, including 
such, often intractable material as plastics. 

The machine is known as the Essex model “0” 
centreless grinding machine and is manufactured 
for Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9, by Messrs. 
Motor Gear and Engineering Company, Limited, Chad- 
well Heath, Romford. The general construction will 
be clear from Fig. 1, the photograph from which this 
is reproduced having been taken looking at the feeding 
end. From this point of view both the grinding and 
control wheels rotate in a clockwise direction, the 


In-Feep Face oF MACHINE. 





work, which is just distinguishable immediately below 
the coolant discharge nozzle, revolving in a counter- 
clockwise direction as it progresses between the wheels 
at a rate determined by the combined effect of the 
angular setting of the control wheel and its peripheral 
speed. The base of the machine, which is heavily 
ribbed, is of the pedestal type with a door in front, 
on the back of which all the switchgear is mounted, 
being thus protected from dirt and any splashed coolant 
and yet being easily accessible. Separate push-button 
controls for the two wheels are-mounted on the front 
of the door. All wiring is completed before dispatch, 
so that the only work necessary on the site is the con- 
necting up with the supply mains. 

The motor seen on the left-hand of the base in Fig. 1 
is of 3 h.p. and drives the grinding wheel through 
V-belts. The motor is mounted on a hinged frame to 
allow for belt tensioning. The driven pulley is covered 
by the guard visible in the top right-hand corner of 
Fig. 2. The pulley is keyed directly to the wheel spindle, 
which is of nitrided steel hardened and ground. The 
spindle is mounted in long phosphor-bronze bearings, 
precision-scraped and ring-lubricated from an oil bath 
provided with a sight gauge. Only asmall portion of the 
grinding wheel is visible in Fig. 2 immediately below the 
spreading nozzle of the coolant supply seen to the left. 
The control wheel is driven by a }-h.p. motor not visible 
in any of the illustrations, but the driven pulley can 
be seen, with part of its V-belt, to the left of Fig. 3. 
This pulley is keyed to a shaft carrying a worm which 
meshes with a worm wheel on the control-wheel spindle, 
part of the control wheel being visible in the top right- 
hand of the illustration. The wheel spindle is mounted 
in Timken bearings and the whole unit of bearings and 
worm gear is packed with grease, renewed through the 
nipple shown, and is mounted in a ball pivot of large 
diameter. The pivot bearing can be identified in Fig. 3 
by the pointer attached to it, the pointer indicating 
the degree of tilt of the wheel spindle on a graduated 
plate attached to the worm-gear casing. To ensure 
the best possible finish of the work and to eliminate 
backlash, a steel band brake is incorporated in the 
drive. 

As already stated, the axis of the control-wheel 
spindle can be tilted to anything up to 5 deg. on either 
side of the horizontal axis of the grinding-wheel spindle. 


Fie. 
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Fie. 2. Griepine-Wueret Drive. 





3. ConTROL-WHEEL DRIVE. 


This movement in the vertical plane is the principal 
factor in controlling of the rate of feed of the work, and 
a device is incorporated to ensure that the setting is 
precisely zero when the two axes are required to be 
parallel; for example, they must be when plunge cut- 
ting of cylindrical work is being done. To effect plunge 
cutting, the control-wheel assembly is mounted on a 
heavy cast iron saddle sliding on dovetailed ways on the 
bed and provided with adjustable gibs. The saddle is 
traversed on the ways by an accurately cut leadscrew 
actuated by the larger of the two handwheels seen on 
the right of the machine in Fig. 1. Adjustment is made 
from the readings on a collar of large diameter on the 
handwheel spindle, this collar being graduated to read 
to 0-001 in. Different work rests from those for con- 
tinuous grinding are, of course, necessary. 

The work-rest unit for continuous grinding is mounted 
on a separate slide adjustable in a plane parallel to 
the axis of the grinding-wheel spindle. It can be 
locked in any desired position and is operated by 
the smaller of the two handwheels on the right of 
Fig. 1. The general construction of the work rest will 
be clear from comparative examination of all three 
illustrations. In Fig. 1, the entry trough for the work, 
which trough is usually curved, has been removed, but 
a portion of it is visible to the left of Fig. 2. The 
outgoing trough for the finished work is seen to the 
right of this illustration, and is also shown on the left of 
Fig. 3. The work-rest blade is readily interchangeable 
and is fitted to the main member of the work-rest unit. 
The blade is raised and lowered by the closing and 
opening of two grooved surfaces, both inclined at 
45 deg. The parts are moved towards one another or 
separated by turning the small knurled knob seen below 
the work rest in Fig. 1, this movement operating both 
a right-hand screw and a left-hand screw ; the blade is, 
therefore, raised or lowered as required by a single 
control and there are only four working parts altogether. 
The construction and method of adjustment of the side 
work guides is clearly shown in the illustrations and 
requires no comment. For long work, such as bars 
or tubes, appropriate supports are needed at each 
side of the wheeis, while where large quantities of small 
parts are involved, some form of magazine feed is 
obviously an advantage. The inclined device seen on 
the left of the grinding wheel guard in Fig. 1 is the 
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diamond beg gy The diamond Se = 
use operates through an opening in the guard the 
opening being closed Gisleat aniline by a slide, seen 
in the illustration. The tool holder is, of 
course, adjustable in the axial direction and the saddle 
is traversed along a slide to cover the wheel face by a 
handwheel. An ample flow of coolant during grinding 
is provided by a gear-type pump. The coolant, col- 
in the tray at the top of the machine base, flows 
down to a collecting tank fitted with baffle plates and 
settling chambers. The standard grinding wheel sup- 
plied with the machine will handle a large variety of 
work, but it should be borne in mind that particular 
materials are best dealt with by careful attention to 
the $y grit and grade of the wheel. In com- 
mon all ag agg” ype a good guide for the 
selection of wheels for the machine is to follow the 
general rule of using soft wheels for hard materials and 
hard wheels for soft materials. 





BABCOCK AND WILCOX ENGI- 
NEERING TRAINING SCHEME. 


DeraILep information waning Bax scheme for 
training graduate engineers and student apprentices, 
formulated by Messrs. Babcock and Wilcox, Limited, 
Babcock House, Farringdon-street, London, E.C.4, is 
contained in a brochure recently issued by the firm. A 
selection committee is responsible for the recommenda- 
tion of young men for vacant positions throughout the 
company’s staff, both at home and abroad, and this 
committee is also the governing body for the training 
scheme. University graduates are placed in two 
classes, namely, graduate engineers, home, class “ H,” 
and overseas, class “ ag An age gp has been 
appointed to @ scheme, and, for the time 
Ro ga will bo senident at Renfrew. This officer is 
responsible for interviewing all class ‘‘ H’’ graduate engi- 
neers and student apprentices. He will also periodi 
visit universities and technical colleges, and, in con- 
ference with engineering professors, will interview 
ee Se ee ineering their career. 

raduate engi class “ O,” however, are 

on the ants at sueehaneisbthans from pada sy 
sities, or whenever possible, after an interview with 
the local representative of the company, who then 
reports to the education officer. Once a candidate is 

the selection committee direct the policy 
regarding his course of training and act in an advisory 
capacity during the time he is in the employ of the 


er oy as an apprentice. 

@ training scheme is divided into three periods, 
the first of which is a probationary one to last not less 
than six months. Individual written reports of pro- 
gress are called for by the education officer, every six 
months, from the shop superintendent and from the 
student concerned. At the end of the probationary 
period, therefore, the education officer will have 
examined and analysed the first of these reports. He 
will then advise the selection committee, who will 
decide whether the student shows sufficient aptitude for 
the section of the industry covered by the firm, ‘while 
the student will have seen enough of the fields served 
by the company to enable him to decide whether 
he wishes to take a course of training of the 
specialised class provided by the scheme. It is empha- 
sised that until the expiration of the probationary 
period a young man will not be regarded as having been 
definitely accepted for the whole course. He will be 
at liberty to withdraw from the training course during 
the probationary period, if he so desires, but, thereafter, 
he is required to complete the course. If the student 
appears to have aptitude for the work of the firm, it 
will rest with the selection committee and the student 
concerned to decide in which side of the business he 
wishes to ialise, namely, production, engineering, 
or sales. at the end of the course, which, including 
the probationary period, occupies three years in the 
case of graduate engineers and four years in that of 
student apprentices, the student is offered a position 
on the company’s staff and accepts this, he will enter 
the third period of training. This will consist of one 
year spent with one of the firm’s allied companies 
abroad 


It is expected that student apprentices entering the 
training scheme after leaving school will carry their 
studies to the Higher National Certificate and, in the 
case of students showing special aptitude, to a 
university degree. Facilities for both are available 
at the Paisley Technical College, and special lectures 
on the products of the firma will be given by qualified 
lecturers in the works lecture rooms. For some years 
past the firm have offered trade apprentices of out- 
standing merit two scholarships a year whereby they 
have received the full benefit of transfer to the student 
apprenticeship course. It has now been decided to 
offer four scholarships each year to trade apprentices 
who have attained the matriculation standard and who 
are specially selected by the Education committee on 
their merits. 





INSTITUTION ELECTIONS. 
InstiruTion oF Crvi. ENGINEERS. 


Associate Member.—Harold Norman Gwynne Allen, 
M.A. (Cantab.), Bedford; Rajakariar yar, 
B.Se.Tech. (Manch.), Colombo, Ceylon ; John Richard 
Collins, Kew Gardens, Surrey ; Thomas Charles Blag- 
den Davies, B.Sc. (Manch.), Cheltenham ; Derek Geo: 
Montague Gardner, Monkseaton, Northumber : 
Jobn terton Jackson, Troon, Ayrshire; Prabh 

Kavan, B.Sc. (Glas.), Jamshedpur, India ; Sidney 
illiam Loewenson, B.Sc. (Cape Town), Bulawayo, 
8. Rhodesia ; Dominic Hugh McDaniel, B.Sc. (B’fast), 
Belfast ; John Charles Ramsay, Saltcoats,: Ayrshire ; 
Albert Ernest Ridings, B.Sc. (Edin.), Liverpool. 

Student to Associate Member.—Francis William Aries, 
London, S.W.15 ; Charles Buck, Nelson, Lancs. ; Paul 
Davison, Huddersfield; Barton Frank Higgs, B.Sc. 
(Eng.) (Lond.), Liss, Hants.; John Charles Holohan, 
Ln com age Co. = a A at rg oe 

instanley Kay, B.Eng. (L’pool), Liverpool ; Char 
Denis Knight, * ae A PPrank Barton Poynter, 
Northampton; Frederick Andrew Sharman, B.Sc 
(Eng.) (Lond.), London, N.16; Peter Charles Kerrison 
Sladden, B.Sc. (Eng.) (Lond.), London, S.W.20; John 
Francis Stanbury, ban, 8. Africa ; Douglas Sanders 
Warren, London, W.5. 


InsTITUTION oF MrcuanicaL ENGINEERS. 

Member.—Arthur John Bibby, Colchester ; Robert 
Paton, Hebburn-on-Tyne; Herbert Purslow, Man- 
chester ; Fred Ricks, Leicester ; Captain (E.) Kenneth 
Eveleigh Smith, R.N.; Thomas Smith, Glasgow, N.W. 

Associate Member to Member—Anthony Powis Bale, 
London ; Colonel Reginald Willoughby Carroll, 0.B.E., 
R.A.S.C.; Donovan Dennett Wilding Cole, Aycliffe, 
Co. Durham ; Alexander James Ernest Geairns, M.M., 
Wolverhampton; John Dennis Greenwood, London ; 
Richard Francis William Guy, B.Sc. (Eng.) (Lond.), 
Salford; Arthur John Whyte McIntosh, B.Sc. (St. 
Andrews), Aberdeen ; John Ayton Metcalf, Cramling- 
ton, Northumberland ; Brigadier James Alfred Stirling 
Rolfe, R.E.; Leonard Turton, M.Eng. (L’pool), Read- 
ing ; Moses Warnock, Glasgow ; Benjamin John Worm, 
London. 


InstrruTIon or StRUcTURAL ENGINEERS. 


Associate Member to Member.—William Hunter Rose, 
Leeds ; Kenneth Gordon Stevens, S. Rhodesia. 

Associate Member.—Douglas Winston Aldred, St. 
Albans; Frank Marshall Prescott Arbuthnot, Gibral- 
tar; Denis John Bennett, Fareham, Hants.; Arthur 
Augustus Dixon, Gibraltar ; Jack Duerden, Southport, 
Lancs.; Dermet John Dunn, B.A., Eire; Frederick 
William Osborn Jones, B.E., N.Z.; Abraham Adolf 
Levin, B.Se., 8. Africa; Peter Mauleverer Crawford 
Lindesay, Huntingdon; John Kenneth McKay, 
B.Se.Tech., Manchester; Harold William Roy Maun- 
der, B.Sc. (Eng.), Bath ; Denis Clement Mullins, B.Sc. 
(Eng.), S. Africa ; Sandler, M.Sc., S. Africa ; 
Hans Ludwig Bohm , B.A., B.Sc., 8S. Africa ; 
Geoffrey Wheeler, London. 

Graduate to Associate Member—William Thomas 
Frederick Austin, B.Sc., London ; Frank Victor Moore 
Bell, M.Eng., S. Wales; Paul Wilfrid Bott, Crewe ; 
Stewart Champion, B.Sc. (Eng.), Hoylake ; Kenneth 
Charles Goode, Cardiff ; Douglas Stuart Grave, Liver- 
pool; Frank Harrison, Stockton-on-Tees; Martin 
Charles Privett, B.Sc., Fareham; Jack Bernard Tee, 
London ; Harry Weatherall, Hereford; Ronald Win- 
stanley, B.Sc. (Eng.), Stockton-on-Tees. 

Student to Associate Member—Thomas Frederick 
Sansom, Beaconsfield, Bucks. 





BOOKS RECEIVED. 


Ministry of Fuel and Power. The Stoker’s Manual. 
Prepared Under the Direction of the Fuel Efficiency 
Committee of the Ministry of Fuel and Power. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
6d. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research. Bulletin No.1. Dry Rot in Wood. 
Fourth edition. By K. Sr. G. CaRTWriGuT and Dr. 
W.P.K.Finpiay. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 1s. net.] 

Hydraulics and the Mechanics of Fluids. By Dr. E. H. 
Lewitr. Seventh edition. Sir Isaac Pitman and 
Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 15s. net.] 

Carburation, Carburetiors and Petrol Injection. By 
CHARLES H. FisHer. Second edition. First published 
as Carburation and Carburettors. Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
[Price 21s. net.] 

Time Study and Motion Economy for Supervisors. By 
JAMES D. SHEVLIN. National Foremen’s Institute, 
Incorporated, Deep River, Conn., U.S.A. [Price 
2 dols.}) F. J. Burns Morton, Hillsborough, Carendon- 
road, Hinckley, Leicester. 
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PERSONAL. 


COLONEL Sirk A. STANLEY ANGWIN, K.B.E., D.8.0, 
M.C., B.Sc. (Eng.), M.I.E.E., has been made chairman 
of a Committee on Radio Requirements for Civil 
recently set up by the Council of the Institution of Elec. 
trical Engineers at the request of the Air Ministry, 


Proressor R. 8S. Hurron, M.A., D.Sc., F.Inst.Met., 
is retiring from the Goldsmiths Professorship of Metal- 
lurgy, University of Cambridge. Mr. G. WESLEY Ausry, 
0.B.E., M.Sc., has been elected to succeed him as from 
October 1. 


Mr. A. A. M. Durrant, C.B.E., has been released from 
bis appointment as Director of Tank Design, Ministry of 


| Supply, and has been succeeded by Mr. A. E. Masters, 


hitherto Deputy Director of Tank Design. 

Dr. W. F. P. McLintocg, F.R.S.E., F.G.S., Deputy 
Director of the Geological Survey of Great Britain ang 
Museum of Practical Geology since 1937, has now been 
made Director. 


Mr. J. McWaTERS STOREY has been appointed manag- 


. | ing director of Dewrance and Company, Limited, Great 


Dover-street, London, 8.E.1. 


Mr. R. J. PALMER has been appointed general manager, 
mobile engineering department, Ironworks Branch, New- 
ton Chambers and Company, Limited, Thorncliffe, Shef- 
field. He will now control all mobile engineering pro- 
ducts, including armoured fighting vehicles and excaya- 
tors. Mr. G. G. Ispporson has been appointed general 
manager, heavy construction division of the Ironworks 
Branch of the firm. 


Mr. A. P. QUARRELL, A.M.1.Mech.E., A.M.I.Mar.E., 
who was appointed a director of British Oil Engines 
(Export), Limited, on the formation of the firm last 
March, has now taken up his duties with the company 
He will operate from their offices, 27, Gilbert-street, 
London, W.1, and has relinquished his appointment as 
London manager, of The Brush Electrical Engineering 
Company, Limited. 


IN consequence of the death of Mr. W. B. RicHarps, 
director and general manager, Messrs. Keith Blackman 
Limited, Mill Mead-road, Tottenham, London, N.17 
(recorded on the opposite page), Mr. D. S. WoopLEY 
has been appointed technical manager and chief engineer, 
and Mr. D. M. Brown, commercial manager. 


Mr. H. Nurratu has been released from his appoint- 
ment as Director of Wood Working Machinery, Machine 
Tool Control, Ministry of Supply, but his services will 
continue to be available in an advisory capacity. MR. 


‘E. OaTLey, at present Assistant Director Wood Working 


Machinery (M.T.C. 7), will be in charge of this branch as 
Deputy Director. 


Mr. J. W. NOBLE has been elected chairman of the 
Association of Supervising Electrical Engineers for the 
1945-46 session. 


Mr. J. J. Smrrn, M.I.E.E., has resigned the position 
of London branch manager of Johnson and Phillips, 
Limited, to take up that of manager of the southern area 
sales office of The Electric Construction Company, 
Limited. Mr. JoHN Horne, A.M.I.E.E., has succeeded 
Mr. Smith as London branch manager of Johnson and 
Phillips, Limited. 


The business, plant, patents and drawings of SMITH 
PEacE (KEIGHLEY), LiMiTED, sawmill engineers, Trinity 
Works, Keighley, have been acquired by METALCLAD 
LIMITED, a member of the group of companies of which 
GEORGE COHEN, SONS AND COMPANY, LIMITED, Broadway 
Chambers, Hammersmith, London, W.6, are the parent 
concern. The saw benches, hand mortisers and other 
woodworking machine tools, previously made at Keighley, 
will in future be manufactured at the Neath Factory, 
Glamorgan, of Metalclad Limited. 

Messrs. E. H. Jones (MACHINE TOOLS), LiMiTED, Edg- 
ware-road, The Hyde, London, N.W.9, have been 
appointed sole distributors for the United Kingdom for 
the BONE- HAM AND TURNER air-operated jig grinder. 

Messrs. DOWDING AND DOLL, LIMITED, are leaving 
their offices in Wimbledon, and, on and after August 18, 
all correspondence should be sent to their old address, 
Greycoat-street, London, S.W.1. (Telephone, VICtoria 
1071; telegrams: Accuratool, Sowest, London.) 

BIRMABRIGHT LIMITED, have opened a marine depart- 
ment at the London offices of the Birmid Industries 
Group, 20, Berkeley-square, London, W.1, to provide 
information on aluminium alloy for marine construction. 
Lievt.-CommpR. F. MERRETT, R.N.R. (ret.), will be in 
charge, and Mr. T. C. Scovett, M.I.N.A., has been 
appointed naval architect. 

THE BRISTOL AEROPLANE COMPANY, LIMITED, have 
acquired a substantial interest in A.F.N., LumrreD. Two 
directors of the Bristol Company, Mr. G. 8S. M. WHITE 
and Mr. W. R. VERDON Sirs, have joined the board of 
A.F.N. Limited. CoLoneL H. J. ALDINGTON remains 
managing director of A.F.N., Limited, and his brothers, 
Messrs. D. A. and W. H. ALDINGTON, also continue their 
association with the company. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel—Makers here are perturbed about the 
shortage of coal for smelting and coke-oven purposes. 
Orders for steel, on the other hand, have improved 
steadily for some weeks past, though the recovery is 
mainly noticeable in export business. The Board of 
Trade have been rationing steel for export purposes 
severely, but the results have hit re-rollers more than 
steelmakers as the former are very short of work at the 
moment. The position is disconcerting inasmuch as 
scottish re-rollers cannot obtain export orders for light 
sections and bars under 3 in. in diameter on account of 
the restrictions, despite the fact that they are needing 
orders to keep their plants in steady employment. Plates 
are in better home demand, prospects in this department 
being enhanced considerably by a steady accession of 
new shipbuilding orders for Clyde yards. 

Scottish Shipbuilding.—Though still mainly engaged on 
war work, Scottish shipbuilders have been receiving 
numerous orders for new mercantile construction. This 
week the feature was the placing of orders with Messrs. 
Rarelay, Curle and Company, Limited, for ten new cargo 
liners, aegregating 90,000 tons gross. All but one of the 
vessels are to have Barclay Curle-Doxford Diesel machi- 
nery, so that the engine shops will participate fully in 
the new construction. 

Scottish Coal.—The output has not recovered since the 
holidays, and at present levels the collieries are unable 
to meet their obligations. It was hoped this week to 
have introduced a restocking scheme for gasworks, but 
the shortage of fuel has hindered this project. A moderate 
amount of coal has been put on the ground at gasworks 
and the position should now improve, but whether the 
target set in connection with winter reserves will be 
reached by the date selected at the end of October is 
doubtful. The steelworks have been in difficulty recently 
regarding their coal supplies, and have been on the verge 
of stopping operations. The market has never previously 
known such stringency at this time of year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Holidays are in progress among 
managerial and other staffs, as well as among workmen, 
so that production all round has been reduced; active 
steps have been taken, however, for the repair and 
replacement of plant and machinery. There is redundant 
capacity at present in tool works where production 
facilities were greatly increased during the war period 
in order to keep numerous aircraft factories fully supplied 
with tools. Some shadow tool factories in South York- 
shire are now idle, and the Government plant there is 
awaiting disposal. In Sheffield the extension of works 
capacity has been generally on lines common to the steel 
and engineering industries in peace time and not much 
change is necessary to adapt works programmes to post- 
war trade. ‘Many orders on the books present production 
problems because of inadequate supplies of labour 


South Yorkshire Coal Trade.—Smaller supplies of coal 
are reaching the coal depots, which are quickly cleared. 
More low-grade fuel is being allocated to all secti of 
the market, and in the case of industrial concerns mixing 
is necessary. Washery fines, as well as outcrop coal, are 
among the alternative fuels. More gas coal is needed, 
and this reduces the available supplies of some qualities 
of house coal. With the proposed increase in blast- 
furnace capacity, it is necessary to increase the reserves 
of blast-furnace coke, which are already fully taken up. 
Some coke-ovens are in process of completion. Patent- 
oven coke nuts and gas coke for domestic use are in 
rather short supply. 








EXPORTS TO BELGIUM.—The Board of Trade Journal of 
June 16 contains a list of the broad categories of goods 
which can only be exported to Belgium and Luxembourg 
through Government channels. The list has now been 
modified ; it includes coal and coal-mining equipment, 
petroleum products, hand tools, trucks, grain drills, 
combine harvesters, binders, tractors other than market 
garden tractors, pick-up balers and certain types of 
ploughs. 

NORTH WESTERN FUEL LUNCHEON CLUB.—A North 
Western Fuel Luncheon Club has been formed to function 
on lines generally similar to those of the London Fuel 
Luncheon Club. Providing reasonable support is forth- 
coming, the committee will proceed to complete all 
arrangements for the commencement of activities, in- 
cluding a full programme of luncheon meetings and 
speakers, for the coming session. The first luncheon 
meeting has been provisionally fixed for October. The 
President of the Club is Sir Frederick West, K.B.E., 
J.P., M.Inst.C.E., M.I.Mech.E., and the honorary 
organising secretary, Mr. R. Baker, M.Inst.F., Assoc. 
Inst. Gas E., Selas Works, City-road, Manchester, 15. 





NOTES FROM THE SOUTH-WEST. 
CaRpir¥F, Wednesday. 

The Welsh Coal Trade.—Export trade has again been 
quiet on the Welsh steam-coal market during the past 
week. Some deliveries were made under the new ar- 
rangemente for France but otherwise, although foreign 
buyers showed considerable interest, little business could 
be entertained owing to lack of supplies and American 
and South African producers met the bulk of the cus- 
tomers’ requirements. An interesting development dur- 
ing the week has been the conclusion of arrangements for 
the supply of coke breeze to Norway.. Norway normally 
took a moderate quantity of Welsh coke before trade was 
brought to a standstill by the war. Reports were current 
on the market that arrangements were being made for 
monthly shipments of this fuel to Norway. There were 
also stated to be possibilities of Denmark taking some 
coke breeze. Prospects of any outward coal trade from 
this district to the Scandinavian countries, however, 
seemed very poor in view of the pressing needs of the 
home trade. It was reported also last week that Finland 
was to send supplies of pit props for the Welsh mines, 
and as a result of a recent visit of South Wales importers 
to France, news was expected of contracts fixed with that 
country for the supply of mining timber. With the 
collieries in the district nearly all closed during the 
August holiday week, operators on the market had to 
face even more difficult conditions. The demand on 
home account continued brisk and orders still in hand 
from the high-priority inland users provided a ready 
outlet for almost the whole of the current productions. 
All the large descriptions were in steady demand on home 
account, but stem lists were well filled forward and the 
tone was firm. The sized and bituminous small descrip- 
tions were fully sold for a long period ahead and were 
strongly upheld and the best dry steams were active. 
Some of the inferiors, however, were available. Cokes 
and patent fuel were in strong demand. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates and substitutes 
continued to be steady and a moderate amount of business 
was transacted with home consumers for delivery during 
the current quarter and subsequently. Makers have 
good order books and the rolling mills in operation will 
have to be kept fully employed to complete the orders in 
hand. Last week, the export market remained very 
quiet and only limited quantities were disposed of. 
Steel sheets were in request, and as makers are fully 
booked for a long period, orders were difficult to place. 
Iron and steel scrap showed no change and the demand 
for the heavier and better qualities was well maintained. 
The prices of iron and steel products and of non-ferrous 
metals were as follows: Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 sheets measuring 20 in. 
by 14 in., 29s. 9d. f.o.r. for home consumption and 
30s. 9d. f.0.b. for export. Tin-plates carrying heavier 
coatings of tin, 30s. and 30s. 44d. per box f.o.r. for home 
consumption. Unassorted tin-plate base uncoated 
plates, 25s. 9d. per box f.o.r. at makers’ works. Gal- 
vanised corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d., and steel-sheet and tin-plate bars, 121. 2s. 6d., 
all per ton, delivered. Welsh hematite pig iron, 71. 9s., 
and Welsh basic pig iron, 61. 15s. 6d., both per ton, 
delivered, and both subject to a rebate of 5s. The dis- 
tribution of supplies of metallic tin is controlled and the 
price of the metal is 3001. a ton. The maximum price of 
fire-refined copper (containing not less than 99-2 per 
cent. of the metal) is 607. 10s. a ton, and that of high- 
conductivity electrolytic copper, 621. a ton. The 
maximum control price of good soft pig lead is 311. 10s. a 
ton, and that of spelter 321. 15s. a ton. 





NON-ADHERENT WELDING “ SPATTER.”’—-A liquid, 
known as “ Non-spatter” film, intended to reduce the 
adherence of welding spatter to metal and reduce cleaning 
time has been developed in the United States by Messrs. 
The Lincoln Electric Company, Cleveland, Ohio. Weld- 
ing can be done whether the film is wet or dry and it is 
applied either by brush or sprayer on the areas adjacent 
to the joint being welded, and on such appliances as jigs, 
which might otherwise be affected. When the welding is 
completed the spatter can be removed by wiping or 
brushing. 





THE LaTE MR. W. B. RicHaRDs.—We note with regret 
the death of Mr. William Bacon Richards which occurred 
at Hatch End, Middlesex, on July 27. Mr. Richards, 
who was in his 69th year, was a director and general 
manager of Keith Blackman Limited, Mill Mead-road, 
Tottenham, London, N.17. He joined the firm nearly 
53 years ago, in 1892, and was elected to the board in 
1929. He was appointed general manager in 1941. 
In expressing thanks for a presentation made to him, in 
October, 1942, to mark his completion of 50 years’ 
service with the company, he stated that when he joined 
the firm in 1892 the total number of employees was 





under 100; in 1942 there were about 2,000. 


NOTICE OF MEETING. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Discus- 
sion Groups to consider problems in connection with the 
suggested Research Circle. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General.—Holidays have checked market transactions 
this week, but a fair amount of business has been put 
through and continued expansion of home and export de- 
mand foriron and steel is confidently expected. Customers’ 
requirements far exceed the volume of contracts in course 
of execution. Most producing plants are busily employed 
and some are operating to the limit of their capacity in 
an endeavour to keep pace with delivery claims as they 
fall due. An inconvenient shortage of certain commodi- 
ties, however, is considered to be likely in the near future. 
Native raw material is still plentiful and imports of foreign 
iron ores are expected to increae, but supplies of pig iron 
are barely sufficient for current needs. Outputs of semi- 
finished steel are fully absorbed and most finished com- 
modities are well sold. 


Foundry and Basic Iron.—Some anxiety is felt con- 
cerning conditions in the foundry pig iron branch of trade. 
For a considerable time the tonnage output of Cleveland 
ordinary foundry pig has been irregular, small and of 
quality other than that which consumers prefer. Under 
such conditions North East Coast founders have become 
largely dependent on supplies of iron from other produc- 
ing centres. Merchants are still able to offer parcels of 
Midland brands, but it is feared that transport difficulties 
may prevent the maintenance of regular’ deliveries and 
cheek activity at the light-casting plants which are fully 
occupied. Basic blast-furnaces are turning out sufficient 
iron for the requirements of the adjacent consuming 
works but provide no surplus for other uses. 

Hematite, Low-Phosphorus and Refined Iron.—A 
further improvement in the hematite section of industry 
is welcomed, but the available tonnage is still less than 
the demand. The requirements of the engineering 
foundries are absorbing the outputs of low- and medium- 
phosphorus grades of iron and all available tonnage of 
refined iron is readily taken up. 


Manufactured Iron and Steel.—Supplies of semi- 
firiished iron are sufficient for the increasing demand, but 
consumers of steel semies have difficulty in obtaining 
satisfactory deliveries of sheet bars, billets and blooms. 
Finished iron works are better employed than they have 
been for some time and plants’ producing finished steel 
have substantial contracts to carry out. The demand 
for black and galvanised sheets is still intense and makers 
are too extensively committed to accept further orders 
for supply this year. The freer distribution of specifica- 
tions for shipbuilding requisites has extended the delivery 
dates for plates. Manufacturers of light sections have 
good orders in hand and makers of heavy joists have 
obtained useful contracts. Mills producing rails and 
various descriptions of railway material have a great deal 
of work in hand needing prompt attention and plants 
manufacturing pit props, arches and other colliery equip- 
ment are very actively ergaged. 

Scrap.—Good grades of heavy iron and steel scrap are 
in brisk demand, but other categories are slow of sale. 





BIBLIOGRAPHIES ON D1aMOND TooLs.—The Diamond 
Research Department, Diamond Trading Company, 
Limited, St. Andrew’s House, 32-34, Holborn-viaduct, 
London, E.C.1, have sent us two bibliographies compiled 
by them. The first deals with “‘ Truing of Grinding 
Wheels ” ‘and relates to publications issued from 1922 
to March, 1945. The second is entitled “ Diamond as 
Cutting Tool for Metals and Non-Metallic Materials ” ; 
it covers publications issued from 1905 until February 
of the present year. 





Roya ENGINEER LOCOMOTIVE-REPAIR SHOPS ON THE 
CoNTINENT.—Upwards of 1,000 locomotives, built in the 
United Kingdom, were dispatched to the British Libera- 
tion Army to enable the victorious advance from Nor- 
mandy to Berlin to be continuously supplied with 
necessities. The maintenance of these engines is carried 
out by sappers of the 155th Railway-Workshop Company, 
Royal Engineers, working on the Continent in their own 
locomotive repair shops. The company is a Supple- 
mentary Reserve unit and saw service in Persia and 
Iraq before going to France and Belgium. It is also well 





known in many of the famous railway workshops in 
Great Britain. : 
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PANTOGRAPH FOR STRUCTURE PROFILES; SOUTHERN RAILWAY. 


MR. V. A. M. ROBERTSON, M.C., C.B.E., CHIEF CIVIL ENGINEER. 


(For Description, see Page 105.) 
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60,000-KW TURBO-ALTERNATOR FOR PARIS.—Shortly | electrical energy by installing a new 60,000-kW turbo- 
before the outbreak of war, in 1939, the Société d’Elec- | alternator in Saint-Denis II power station. Le Génie 
tricité de Paris decided to meet a rising demand for ' Civil states that, despite the occupation of France by 








Fie. 4. 


Germany, this set, commenced in 1939, has been com- 
pleted and installed and is now in operation. It is 
claimed to be the largest generating set in France. The 
turbine, condenser and auxiliary equipment were sup- 
plied by the Société Als. Thom; the alternator was 
supplied by the Société Jeumont. Steam is generated at 
@ pressure of 58 kilogrammes per square centimetre 
(820 Ib. per square inch) and a temperature of 500 deg. C. 
by two boilers, which are also new. The station has three 
earlier generating sets, each of 50,000 kW capacity and 
each with its own pair of boilers. Described in Le Génie 
Civil in 1934, shortly after its inauguration, the Saint- 
Denis II power station was designed to have an ultimate 
generating capacity of 400,000 kW. 
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35 & 36, BEDFORD STREET, STRAND, 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMpPte sak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
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Thin paper copies ... £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies ............. £3 3 0 
ick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the* agent’s name and 
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vertisements wi inserted with all practicable - 
larity but absolute regularity cannot be denies’ 


The charge for advertisements classified under the 
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Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the c is 18s. per inch. 
If use is made of a box number extra is 
ls. per insertion, with the exception of advertisements 
appearing under ‘Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


.— advertisements intended for insertion in 
current week’s issue must be received not later 
than first post Wednesday. a 


and alterations to standing 

be ye must be 
, 8 previous to date of pub- 

tion, otherwise it be i i i 
ye onl may impossile 40 extents 

foe os reprintors will not hold themselves 

en toe locks left in their possession 


“ Copy ”» ¢: 
advertisements for 
received at least 


q 


ible 
more 


Literature.—The Protective 
Conference Leader Training 
The Organisation of Metallurgical Research 
Notes from North America ) ee a 
Pantograph for Railway Structure Profiles (IUus.) 
Roots-Type Blowers for Aircraft Cabins (Illus.) .... 
Automatic Furnace-Discharge Indicator ............... 
Centreless Grinding Machine for Small Parts (Illus.) 
Babcock and Wilcox Engineering Training Scheme 


Gear Handbook. 


Institution Flectioms. ...0000.0....0.c.......cccscsecesescsscesecceees 108 
Books Received ........... . 108 
OS SE SEO SLED Re Se ORIEN al, Nee FS 108 


Notes from the North Biot 
Notes from South Yorkshire 
Notes from the South-West 
Notice of Meeting 


Notes from Cleveland and the Northern Counties 109 
The Blasting of Hiroshima Scat? ae 
Statistical Returns ; 112 
Notes 113 


The Atomic Bomb ; Official Statement... 
Obituary.—Mr. R. C. Porter 


The Unification of Screw Threads .. ; 115 
The Life and Work of Dr. L. H. Baekeland ....... 115 
Redux Metal Bonding Process ; th ae 
Labour Notes Y 5 Jal 
The Effect of Chemical Surface-Treatments on the 
Scuffing of Gears ............ tte 
The “‘ Unicut ” Boring Head (Jllus.) .... 118 


Electric Lift Practice (Illus.) ..... aie 
“* ENGINEERING ” Patent: Record (Illus.) 


ENGINEERING 


FRIDAY, AUGUST 10, 1945. 











Vo. 160. No. 4152. 








THE BLASTING OF 
HIROSHIMA. 


On the morning of August 6, 1945, a Super For- 
tress bomber of the United States Army Air Force, 
piloted by Colonel Paul W. Tibbetts, dropped the 
first atomic bomb on the Japanese military centre 
of Hiroshima. For 36 hours or more, it was not 
possible to assess the effect, but later information 
indicated that this single bomb, weighing about 
400 lb. and containing only 8 lb. of explosive, had 
destroyed completely about four square miles of the 
city, including “five major industrial targets,” of 


green | unspecified nature ; and in that area, to quote the 


report broadcast from Tokio, “seared to death 
all living things.” These are the essential facts of 
what one London journal has described truly as 
“* one of history’s most awesome moments.” 

The announcement that, at last, science had 
accomplished the novelist’s dream of harnessing the 
energy of the atom and applying it to the purposes 
of war was made by President Truman in a state- 
ment issued from the White House. This was 
followed almost at once by further statements ; one 
by Mr. Henry L. Stimson, United States Secretary 
for War, another by Mr. C. D. Howe, Canadian 
Minister of Munitions, and a third—reproduced 
verbatim on page 114, of this issue—by Mr. Winston 
Churchill, written while he was still Prime Minister 
and issued from No. 10, Downing-street by his 
successor, Mr. C. R. Attlee. These statements made 
it abundantly clear that, devastating as the effect 
of the first atomic bomb quite evidently was, this 
was a less remarkable feature than the unexampled 
co-ordination of scientific knowledge and skill which 
made it possible, coupled with an expenditure of 
effort and money beyond all previous experience. 
The result, to quote President Truman, is a bomb 
which “ has more power than 20,000 tons of T.N.T. 
. . . It is a harnessing of the basic power of the 
universe ... We have won the battle of the 
laboratories.” 

Mr. Churchill’s statement, being given in full, need 
not be summarised here. It is sufficient to remark 
that, if his political oratory occasionally tends 
towards the flamboyant, the care that he exercises 
in making any comment upon the possible future is 





surpassed by no public figure in the world; and 





the war in the Far East might be ended much more 
quickly than had formerly seemed likely. At the 
time, this expression of opinion seemed to be no more 
than another instance of carefully restrained opti- 
mism ; it now appears in a different light, though 
he would be an optimist indeed who supposed that 
a nation trained to fanatical war and inured to 
hardship would collapse at the sight and sound of 
one bomb, even of sueh terrifying potentialities— 
especially as the greater part of the Japanese people 
probably know less of its effect, even now that a 
second atomic bomb has been dropped, this time on 
Nagasaki, than does the rest of the world. 

President Truman, quite naturally, gave first 
place to his own country in apportioning the credit 
for this epoch-making scientific achievement, while 
stressing the amount of international collaboration 
that it represented ; it is, in fact, international to 
an extent that must be almost if not quite unique. 
How much of the pioneer work was done in Britain 
was indicated rather more fully by Mr. Churchill 
and, incidentally, will be appreciated by many 
readers of ENGINEERING, for a great deal of it has 
been reported in our pages; it must be admitted, 
with little expectation, at the time, of its outcome. 
In one respect, however, it is a triumph for the 
British Empire, for there seems little question that 
the foundation of the work was laid by Rutherford, 
a New Zealander, working first at McGill University 
in Canada, and subsequently in the University of 
Cambridge, at the Cavendish Laboratory. 

Canada has been well to the forefront in the work 
of developing the atomic bomb and if, as Mr. Howe 
modestly admits, “ the strictly Canadian effort can- 
not be compared, either in personnel involved or 
monies involved or spent, with the truly stupendous 
effort that the United States has made,” it is an 
effort of great significance as a contribution to the 
eventual result. In addition to the work carried 
out by the National Research Council, largely in 
university laboratories, Canada undertook, as part 
of the co-operative effort, to build a pilot plant to 
investigate one of the methods of preparing material, 
involving the appropriation of some 15 square miles 
of territory ; and, in agreement with the Govern- 
ments of Britain and the United States, took over 
the Eldorado Mining and Refining Company. to 
ensure control over the supplies of uranium, the 
essential raw material of the atomic bomb. New 
surveys are being made to locate possible further 
reserves of the ore, and (to quote Mr. Howe again) 
“arrangements were made with most. of the Pro- 
vinces to the end that all supplies of uranium might 
be obtained for the Crown and ultimately used 
under whatever arrangements are made for con- 
trolling the release of atomic energy in the interests 
of mankind.” 

“The international aspect of this new develop- 
ment, with its possibilities both of good and evil,” 
said Mr. Howe in concluding his statement, “ will 
be foremost in the minds of many.” Sir John 
Anderson, who was Lord President of the Council 
in Mr. Churchill’s Government and, as such, was 
responsible for the British share in the combined 
research, dwelt upon the same point in a broadcast. 
“There may, on the one hand,” he said, “be a 
veritable treasure-house awaiting fruitful develop- 
ment in the interests of mankind. There may on 
the other hand be the realisation of a maniac dream 
of death, destruction and dissolution.” World 
comment so far leaves no doubt which alternative 
is uppermost.in mind; nor is there discernible 
anywhere any tendency to decry these expressions 
of disquiet as mere journalistic exaggeration, for 
here are possibilities that are beyond hyperbole, 
and no authoritative scientific voice has attempted 
to present them otherwise. 

In concluding his initial statement, President 
Truman announced that, in present circumstances, 
“it is not intended to divulge the technical pro- 
cesses of production or all the military applications, 
pending further examination of possible methods of 
protecting us and the rest of the world from the 
danger of sudden destruction ” ; though a promise 
was given subsequently by Sir John Anderson that 
a certain amount of data of scientific interest would 
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be revealed in due course. “I shall recommend,” 
continued the President, ‘‘ that the Congress of the 
United States consider promptly the establishment 
of an appropriate Commission to control the pro- 
duction and use of atomic power within the United 
States. I shall give further consideration and 
make further recommendations to the Congress as 
to how atomic power can become a powerful and 
forceful influence towards the maintenance of world 


There is likely to be considerable controversy 
about the extent to which the methods and processes, 
scientific and productive, should be divulged to the 
world and placed on permanent record—if any 
record can be ed as permanent which ex- 
pounds in workable detail the means of bringing 
about its own obliteration. The controversy, in 
fact, appears to have begun already with the pub- 
lication, in The Times of August 8, of a letter from 
Sir Henry Dale, President of the Royal Society, 
suggesting that the “abandonment of any national 
claim to secrecy about scientific discoveries must 
be a pre-requisite for any kind of international 
control, such as will obviously be indispensable if 
we are to.use atomic energy to its full value and 
— the final disaster which its misuse might 

ring.” 

Thus far, Sir Henry Dale will probably find many 
supporters; but he continues: “Science, an un- 
willing conscript, is becoming the direct agent of 
undiscriminating devastation at long range, needing 
only the minimum of military apparatus or per- 
sonnel. . . . If we retain military secrecy, this 
will be concerned more and more with scientific 
discovery and ever less with fighting men and their 
equipment. Soon, under such conditions, 
many of the scientists of some country at peace 
would find themselves in secret competition with 
those of another, as ours were ready to be with 
those of Germany in war, as to which could earlier 
elaborate the means of annihilating the others, and 
their countrymen and country with them. There, 
I suggest, lies the threat of final disaster to civili- 
sation, in place of the measureless enrichment of 
life which a free science could offer to the world.” 

There is, it would seem, a fundamental weakness 
in this argument in favour of full publicity ; which, 
incidentally, appears to resemble strongly the argu- 
ments adduced to support the disarmament policy 
which Britain pressed so earnestly after the last 
war and carried so much farther in practice than 
was justified by results. Indeed, there are several 
fundamental weaknesses, the first being the basic 
assumption that all future scientists, of whatever 
race, are going to be as honest as Sir Henry Dale, 
and as free as he and other British scientists know 
themselves to be from the liability of having to 
prostitute their science to evil ends at the bidding 
of some dictator, yet unknown. Going deeper than 
this, however, is the question whether mankind 
has. yet grown sufficiently in mental stature to be 
trusted even with “the measureless enrichment of 
life which a free science could offer to the world,” 
or whether such an enrichment would not be a 
danger in itself unless its advent could be regulated 
to @ very modest tempo. “A certain amount of 
fleas,” said David Harum, with great wisdom, “ is 
good for a dog; it keeps him from broodin’ on 
being a dog.” If science suddenly removes all the 
fleas, will the dogs unanimously cease from scratch- 
ing, or will they be the more tempted to scratch 
each other instead of scratching themselves ? 

The statesmen of the world have to solve that 
problem somehow in the very near future, and the 
solution may well present them with a harder task 
than any that the military problems of the war 
have produced. The fate of one nation, if it persists 
in fighting, has been indicated at Hiroshima; but 
the fate of all may depend on the judgment of the 
comparative few who control the knowledge now 
gained. If they decide for publicity, the whole 
human race will be charged with the responsibility 
of proving whether the release of atomic energy 
is the greatest benefit since man learned to make 
fire, or whether it is a “foul deed” which, some 
day, will “ smell above the earth With carrion men 
groaning for burial’’: or even, in the limit, whether 
it will cease to smell because there is none left to 
smell it. 





STATISTICAL RETURNS. 


DuRine the war, much information bearing on the 
activities of Government organisations was-withheld 
from publication. Some of this, such, for instance, 
as that concerning a large part of the work of the 
Department of Scientific and Industrial Research, 
could naturally not be disclosed for security reasons, 
but the same argument was held to be operative with 
much material of a purely statistical kind. This, 
again, may have been justified, as in the case of the 
distribution of the electric-power load throughout 
the country. The publication of figures showing 
that the load had greatly increased in some previ- 
ously non-industrial area would clearly have been 
of assistance to the enemy in working out the details 
of his bombing policy. This necessary official 
reticence, carried on for more than five years, 
appears, however, to have engrained a habit of 
mind which the coming of peace has done little to 
loosen. A glaring illustration is furnished by the 
whole question of the distribution of man-power. 
Incomplete statistics have been made available 
about the position of affairs in the building industry 
and in coal mining, in this matter the latter industry 
having a better record than any, but for industry 
in general only the vaguest statements have been 
vouchsafed. The Ministry of Labour and National 
Service must have accumulated far more extensive 
and detailed information about the labour position 
than has ever been amassed before, but shows no 
inclination to release it. It is part of the duty of the 
Ministry to utilise this material in determining the 
details of its labour-control policy, but it is no part 
of its duty to make a secret of statistical returns 
which are of importance to every manufacturer in 
the country, and for the collection of which the 
general public, and not the Ministry, has paid. 

One item in the programme of official secrecy is 
furnished by the position in the electricity-supply 
industry. No question of security now arises in 
connection with any aspect of this matter. There 
was a time when the publication of details of the 
supply position in, say, Birmingham was justifiably 
withheld, but it has now passed, Before the war the 
Electricity Commissioners published annual detailed 
returns giving useful information, of technical import- 
ance, about the thermal efficiency, output, coal con- 
sumption, etc., of the power stations of the country. 
All that has been made available this yearis contained 
in four summarised tables which appeared in the 
Ministry of Fuel and Power Statistical Digest, 1944, 
of which some particulars have already been given 
in these columns.* It may be that staff shortage 
and printing difficulties have delayed publication 
of proper returns, but it would appear that these 
might have been overcome. The actual information 
must already have been analysed and arranged and 
very many examples have made it clear that arrange- 
ments can be made to print any report which the 
Government considers desirable. The Central Elec- 
tricity Board has set an admirable example by the 
prompt publication of its report for 1944 and also 
those of earlier years previously withheld. Useful 
evidence of some relaxation of official reticence 
would be given if the Electricity Commissioners 
would do the same thing. 

Of the four tables which have been made avail- 
able, the two which deal respectively with the 
number of undertakers and their output and the 
number of consumers and their intake, are the most 
informative as guides to the growth of the electricity- 
supply industry as a whole over the years 1938 to 
1944. Another table gives the total generating 
capacity of the stations of authorised electricity 
undertakings at the end of the year 1943-44 as 
11,974,000 kW. All this information is of interest 
and value in its bearing on the industrial capacity 
of the country as a whole, but it constitutes no guide 
of any kind to the regional distribution of that 
capacity. Much has been heard of the re-location 
of industry, but if any policy to that end is to be 
put into action on a sound basis it will be essential 
that detailed and accurate information should be 
available about the material equipment and re- 
sources of all parts of the country in which industrial 
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development might profitably be fostered. The 
information required would cover many matters 
such as water supplies and housing accommodation, 
but none more important than that of power 
resources. It might be said that any authority 
contemplating the industrial development of a new 
area could ascertain the local power position without 
difficulty, but a retail policy of that kind would be 
expensive and inconvenient and would be of no 
proper assistance to any board or organisation con. 
cerned on a broad basis with the whole question of 
the re-distribution of industry. Proper and reliable 
information should be available in official returns 
for every part of the country, and it should not be 
necessary for any party to have to institute special 
local inquiries. 

The return which has been published shows that 
38,378 million units were generated in steam stations 
in 1944 as compared with 24,546 million in 1938, 
representing a rise of 56 per cent. Each year in the 
period showed an increase over the previous one. 
In 1944, 21,442 million units were produced by public 
authorities and 15,651 by companies. The rises 
over 1938 in the two cases were 63 per cent. and 
54 per cent. The greater increase in the contribu. 
tion made by public authorities may no doubt be 
attributed to the fact that, with the exception of 
parts of London, the supply in practically all large 
towns is in the hands of the local corporation and 
although many factories have been built in rural 
areas, the greatest total increase in manufacturing 
activity has taken place in the large centres of 
population. The total figure includes the units 
generated by railway and transport authorities, but 
the figure under this heading is relatively small and 
has no great effect on the overall percentage. It 
showed no large variation during the war period. 

The total units generated in stations of all types 
in 1944 was 39,649 million units, representing a rise 
of 54 per cent. over 1938. This is slightly less than 
the rise for steam stations alone. The only impor- 
tant contribution, other than that furnished by 
steam stations, is obtained from water-power plant, 
but small additions are made by oil-engine, gas- 
engine and destructor-plant stations. The three 
million units generated in gas-engine stations in 
1944 was the samesas the figure for 1938, but oil- 
engine stations showed a fall from 57 million to 45 
million units and destructor stations from 114 mil- 
lion to 47 million. This latter considerable decrease 
may possibly be due to the salvage campaign and 
coal shortages, combustible material and cinders 
previously consigned to waste having been utilised 
in more profitable ways. The output of water- 
power stations, although representing only 3 per 
cent. of the total, is nevertheless an important con- 
tribution as it represents a direct saving of solid 
fuel. The units generated in 1944 were 19 per cent. 
above those generated in 1938, but 1943 was the 
peak year of the war period. The fall in 1944 may 
probably be explained by variations in climatic 
conditions, as the general policy is to utilise water 
power to the maximum possible extent. Changes in 
load incidence may have been a factor, but in the 
absence of information this cannot be asserted. 

As already mentioned, the total capacity of 
generating plant installed at the end of the year 
1943-44 is given as 11,974,000 kW. It is also stated 
that the aggregate value of the individual maximum 
loads on generating stations during the year 1944 was 
10,435,000 kW. It is difficult to atttach any useful 
meaning to this latter figure. Unless some informa- 
tion is given about the distribution of the individual 
maximum loads in time, no deduction can be drawn 
about the relation between installed capacity and 
coincident maximum loads. If the figure is taken 
to indicate the actual maximum load of the whole 
country at its peak, then it implies that some 12 per 
cent. of spare plant was available, but it is only too 
well known that at some periods, and in some areas, 
there was not only no spare plant but that that 
which was available could not carry the load which 
was Offered. The Commissioners figures set against 
the experiences of last winter illustrate the fact 
that it is impracticable to utilise the grid for the 
transport of large amounts of power from one end 
of the country to the other and accentuate the 
necessity for the publication of adequate returns. 
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Tue UNIFICATION OF ENGINEERING STANDARDS. 


Tue Combined Production and Resources Board— 
the inter-Allied organisation formed to co-ordinate 
the war production of Britain, Canada and the 
United States—have announced that the third Con- 
ference on the Unification of Engineering Standards 
will be opened at Ottawa on September 24, and it is 
hoped that the result will be a further reduction of 
the differences in practice between the three coun- 
tries, leading to the ultimate achievement of a 
series of common standards that will be beneficial 
in peace as well asin war. Subjects included in the 
agenda are screw threads (including pipe threads), 
limits and fits, drawing office practice, and the 
applications of metrology to mechanical engineering. 
Considerable progress has been made in the effort 
to obtain an overall unification of screw threads, 
and research is in hand in all three countries to 
ascertain the most satisfactory form of thread for 
general purposes. A common standard for Acme 
screw threads is stated to be “ in sight ’’ and pro- 
posals (some details of which were given at the 
conference held in London on June 22 and reported 
in recent issues of ENGINEERING) have been ex- 
changed for an international pipe thread based on 
the inch. Other proposals relate to buttress threads 
and instrument threads ; and consideration is being 
given to threads for gas-cylinder outlets, and high- 
duty studs in light alloys. The inclusion of limits 
and fits, and of drawing office practice, among the 
subjects for discussion has arisen from difficulties 
encountered in endeavouring to arrange inter- 
changeable manufactures and in the production of 
military and other equipment on a large scale. It 
may be recalled that Mr. R. C. Thompson and Mr. 
Harry Hunter, in their paper on British merchant 
shipbuilding in the United States, read before the 
North-East Coast Institution of Engineers and Ship- 
builders in 1942, referred to the need to have the 
detail drawings redrawn to embody the American 
conventions and additional notes and directions on 
points which, in a British shipyard, were left to the 
skilled shipwrights to interpret according to their 
experience. The war-time necessity of “ breaking 
down ” the work into simple operations, to assist the 
wider employment of semi-skilled labour, has en- 
couraged unification of drawing office practice in 
many directions, and it is expected that the Ottawa 
conference will accelerate the process. The official 
opinion is expressed that “‘ the talks at Ottawa will 
clear the way for standardisation to the ultimate 
benefit of engineers both in the Services and in 
industry ” ; but, so far as drawing office conventions 
and practice are concerned, that is an aim, and an 
opinion, for which unanimous acceptance may be a 
little hard to obtain. No “ standard ” list of draw- 
ing-office conventions yet produced in this country 
has received more than a moderate support. A 
point that is stressed, in the notice of the Conference, 
is that the development and adoption of new screw- 
thread standards does not postulate an immediate 
and wholesale scrapping of plant and stores, involv- 
ing much inconvenience and a heavy outlay ; most 
of the equipment affected would be tools and gauges 
which, in any case, are consumable stores. 


Hypro-E.ecrric DEVELOPMENTS IN PoRTUGAL. 


An official statement issued by the Portuguese 
Government on July 22 announces the intention to 
form two companies to develop the hydro-electric 
power resources of the country. One of the com- 
panies is to be established in Lisbon and the other 
in Oporto. In both cases the Government will 
hold one-third of the shares, the remaining two- 
thirds being allocated equally between the present 
suppliers and/or distributors of electricity and the 
public, including large consumers. The details avail- 
able of the scheme at Oporto show that it will be 
established in the basin of the rivers Rabagio and 
Cavado, near the chief industrial district of the 
north of Portugal. The complete Oporto scheme 
provides for four dams, one on the river Rabagao at 
Venda Nova and the others on the Cavado at 
Paradela, Lavandeiras and Canicadas. The total 
expenditure will be about 400,000 contos (say, 
4,000,000/. sterling), and the total annual output 





diately, covers the construction of one dam and 
power plant, namely, that at Venda Nova, to cost 
the equivalent of about 1,400,0001. and to give an 
annual output of 145,000,000 kWh. It should be 
completed in about four years, although a partial 
supply is expected within about three years. The 
share capital of the Oporto company will be about 
900,000/., and it is proposed to raise other funds 
needed either by loans from the Government credit 
institution or by the issue of debentures. The 
portion reserved for subscription by the public may 
be in the form of bearer shares, but the remainder 
of the capital will be issued and maintained as 
registered shares in Portuguese ownership; 25 per 
cent. of the amounts subscribed to be paid imme- 
diately and the balance probably within two years. 
The management will be by a board of five directors, 
two appointed by the Government and the remaining 
three to be elected by the other shareholders. If 
sufficient public response is not forthcoming, the 
Government may revise the proposed allocation 
of share capital so as to ensure the formation of the 
company with the least possible delay, as it is the 
intention to put the work in hand at an early date. 
The scheme should be of interest to British manu- 
facturers of civil engineering and electrical plant, 
as, although contractors already established in the 
country will be at an advantage in tendering for 
the construction of the dams, they will require, 
presumably, to import a considerable amount of 
plant to carry out the work. 


Trapinc Estates In DEVELOPMENT AREAS. 


The formation of “ trading estates ” received its 
initial impetus from the disposal of certain Govern- 
ment properties after the 1914-18 war, and the 
advantages to small firms of being able to rent 
compact and modern factory premises, already pro- 
vided with all necessary services, led to further 
developments in this direction some years before 
the movement to form new estates, during the 
depression between the wars, in order to help those 
areas which were suffering severely from the slump 
which affected the industries on which they had 
previously depended. The economics of these new 
State-aided estates, expressed as a ratio of cost to 
new employment created, may have been open to 
some question, but there was no doubt that the 
facilities they afforded were appreciated by the 
many small undertakings which took advantage of 
them. In accordance with the Government’s policy 
for the controlled distribution of industry after the 
war, and for the disposal of surplus factories built 
for the production of munitions, it is announced, 
the Board of Trade intend to use the powers con- 
ferred on them by the Distribution of Industry Act 
to continue the existing estates in what are now 
known as “development areas” and to establish 
new ones. The existing estates are operated by 
five companies, set up under the old Special Areas 
Acts, one being on the North-East Coast, one in 
South Wales, one in West Cumberland, and two in 
Scotland; these will continue to function as at 
present. Other estates, however, were owned by 
the former Commissioners for Special Areas and 
managed by separate trading-estate companies ; 
for these, and the new estates to be established, the 
normal procedure will be for the Board of Trade to 
own the land and to lease it to the trading companies, 
which will be financed by the Board and will operate 
the estates on a commercial basis. On the North- 
East Coast, where there are existing estates at the 
Team Valley, West Auckland and Pallion (Sunder- 
land), employing in all about 11,000 persons, new 
estates are projected at South Shields and Hartle- 
pool, designed to employ a further 10,000, and the 
Royal Ordnance Factories at Aycliffe and Spenny- 
moor will be converted into trading estates to 
employ 5,000 more. In South Wales, the Treforest 
estate, employing some 14,000, will be continued 
and a new one established at Swansea, to employ 
10,000. In addition, the Royal Ordnance Factories 
at Hirwaun and Bridgend will be converted, and it 
is hoped to employ there 2,000 to 3,000 and up to 
6,000 persons, respectively. In Scotland, the 
largest estate is that at Hillington (20,000), which, 
with three smaller estates, employing together 





Greenock and Port Glasgow (3,000), and Dundee 
(6,000). In Cumberland, the existing estate at 
Maryport, to employ up to 2,000, will be taken over ; 
and it is proposed to establish another, of similar 
size, at Salterbeck, near Workington. 


CONFERENCE ON Rapio For Crvm AVIATION. 


A meeting of the Commonwealth and Empire 
Conference on Radio for Civil Aviation opened at 
the Ministry of Civil Aviation, Ariel House, Strand, 
London, W.C.2, on the morning of August 7, and 
is expected to last about a fortnight. The Confer- 
ence is being attended by delegates from Australia, 
Canada, India, New Zealand, Newfoundland, South- 
ern Rhodesia, and the Union of South Africa, as 
well as from the United Kingdom and the Colonial 
Office. In addition, delegates from the United 
States and from Russia will exchange views on the 
operational needs of users of civil-aviation radio 
apparatus and on technical possibilities, with the 
object of selecting, for international discussion, the 
most promising systems for use on international air 
routes. At the plenary session, on the first day, 
opening speeches were delivered by Lord Winster, 
Lord Swinton, and by Commonwealth repre- 
sentatives, after which Conference and Committee 
chairmen were elected and the programme of busi- 
ness for the Conference and other matters were 
discussed. The provisional agenda of meetings of 
committees of the Conference include the technical 
competence of civil aviation signals-operating and 
maintenance personnel, radio airworthiness require- 
ments, preferred standards for aircraft radio equip- 
ment and other accessories, and terminology. 
Further matters for discussion include standard 
radio systems for the immediate post-war period 
and operational requirements for international stan- 
dard radio systems. Civil aviation long-term de- 
velopment programmes and proposals for radio- 
frequency allocation will also receive attention. 


Tue STOKER AND FURNACEMEN’S ASSOOIATION. 


The second annual report of the Stoker and 
Furnacemen’s Association, covering the twelve 
months ended May 31, 1945, while acknowledging 
the wider recognition of the contribution towards 
greater efficiency in fuel utilisation by the use of 
mechanical firing and scientifie grate design in shell- 
type boilers, observes that experience has shown 
the majority of difficulties in this direction to have 
arisen from frequent or sudden variations in the 
fuel supplied to consumers rather than from poor 
quality of fuel. During the year, the Association 
were closely concerned in assisting the policy of the 
Ministry of Fuel and Power, of encouraging the 
use of substitute fuels wherever possible in order to 
release fuels which were scarce; to this end, they 
set up a Forced Draught Furnace Group, consisting 
of those members who were manufacturers of such 
furnaces as well as representatives of makers who 
were not members of the Association. As a result, 
they were able to place at the disposal of the 
Ministry a manufacturing capacity which actually 
exceeded the demand. With regard to mechanical 
firing in general, however, as applied to shell-type 
boilers, it was found that the Ministry, as well as 
boiler users, were somewhat slow to appreciate the 
possibilities ; therefore a proposal was made, and 
adopted, that an official investigation should be 
made of the performance of typical works plants. 
This was done jointly by engineers of the Ministry 
of Fuel and Power, and the staff of the British Coal 
Utilisation Research Association, with the result 
that the Ministry took a more favourable view and 
relaxed appreciably the stringent licence restrictions 
on mechanical stokers. An administrative change 
of importance, during the year, was the appoint- 
ment of Mr. John Adamson, C.A., as independent 
chairman of the Association, and the formation of 
various working committees; these include a 
technical committee, now engaged in “ formulating 
a definition of the performance of mechanical stokers 
and furnaces which shall be acceptable not only to 
the members, but act as a guide and protection to 
purchasers of the equipment.” Of the expenditure 
in the course of the period covered by the report, 
43 per cent. was classified as “‘ research.” 
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THE ATOMIC BOMB; 
OFFICIAL STATEMENT. 


SHortty after the first atomic bomb was dropped 
on the military base of Hiroshima, Japan, on 
August 6, the following official announcement was 
made by the Prime Minister, Mr. C. R. Attlee, from 
10, Downing-street : “‘ Everybody will have seen 
the important statements which have been made by 
President Truman and by Mr. Stimson, the United 
States Secretary for War, about the atomic bomb. 
The problems of the release of energy by atomic 
fission have been solved and an atomic bomb has 
been dropped on Japan by the United States Army 
Air Force. President Truman and Mr. Stimson 
have described in their statements the nature and 
vast implications of this new discovery. Some 
account is now required of the part which this 
country has played in the remarkable scientific 
advances which have now come to fruition. Before 
the change of Government, Mr. Churchill had pre- 
pared the statement which follows and I am now 
issuing it in the form in which he wrote it.” 


StraTEMENT By Mr. Winston CHURCHILL. 


By the year 1939 it had become widely recognised 
among scientists of many nations that the release 
of energy by atomic fission was a possibility. The 
problems which remained to be solved before this 
possibility could be turned into practical achieve- 
ment were, however, manifold and immense; and 
few scientists would at that time have ventured to 
predict that an atomic bomb could be ready for 
use by 1945. Nevertheless, the potentialities of 
the project were so great that His Majesty’s Govern- 
ment thought it right that research should be 
carried on in spite of the many competing claims on 
our scientific manpower. At this stage the research 
was carried out mainly in our Universities, prin- 
cipally Oxford, Cambridge, London (Imperial 
College), Liverpool and Birmingham. At the time 
of the formation of the Coalition Government, 
responsibility for co-ordinating the work and 
pressing it forward lay in the Ministry of Aircraft 
Production, advised by a Committee of leading 
scientists presided over by Sir George Thomson. 
At the same time, under the general arrangements 
then in force for the pooling of scientific information, 
there was a full interchange of ideas between the 
scientists carrying out this work in the United King- 
dom and those in the United States. 

Such progress was made that by the summer of 
1941 Sir George Thomson’s Committee was able to 
report that, in their view, there was a reasonable 
chance that an atomic bomb could be produced 
before the end of the war. At the end of August, 
1941, Lord Cherwell, whose duty it was to keep me 
informed on all these and other technical develop- 
ments, reported the substantial progress which was 
being made. The general responsibility for the 
scientific research carried on under the various 
technical committees lay with the then Lord Presi- 
dent of the Council, Sir John Anderson. In these 
circumstances (having in mind also the effect of 
ordinary high-explosive which we had recently 
experienced), I referred the matter on August 30, 
1941, to the Chiefs of Staff Committee in the follow- 
ing minute: ‘‘General Ismay for Chief of Staff 
Committee. Although personally I am quite con- 
tent with the existing explosives, I feel we must 
not stand in the path of improvement, and I there- 
fore think that action should be taken in the sense 
proposed by Lord Cherwell, and that the Cabinet 
Minister responsible should be Sir John Anderson. 
I shall be glad to know what the Chiefs of the Staff 
Committee think.” 

The Chiefs of the Staff recommended immediate 
action with the maximum priority. It was then 
decided to set up within the Department of Scientific 
and Industrial Research a special division to direct 
the work, and Imperial Chemical Industries, Limited, 
agreed to release Mr. W. A. Akers to take charge of 
this Directorate, which we called, for purposes of 
secrecy, the Directorate of “‘ Tube Alloys.” After 
Sir John Anderson had ceased to be Lord President 
and became Chancellor of the Exchequer, I asked 
him to continue to supervise this work, for which 
he has special qualifications. To advise him, there 


was set up under his chairmanship a Consultative 
Council composed of the President of the Royal 
Society, the Chairman of the Scientific Advisory 
Committee of the Cabinet, the Secretary of the 
Department of Scientific and Industrial Research 
and Lord Cherwell. The Minister of Aircraft Pro- 
duction, at that time Lord Brabazon, also served 
on this Committee. Under the chairmanship of Mr. 
Akers there was also a Technical Committee on 
which sat the scientists who were directing the 
different sections of the work, and some others. 
This Committee was originally composed of Sir 
James Chadwick, Professor Peierls, and Drs. Halban, 
Simon and Slade. Later it was joined by Sir 
Charles Darwin and Professors Cockcroft, Oliphant 
and Feather. Full use was also made of University 
and industrial laboratories. 

On October 11, 1941, President Roosevelt sent 
me a letter suggesting that any extended efforts 
on this important matter might usefully be co- 
ordinated or even jointly conducted. Accordingly 
all British and American efforts were joined and a 
number of British scientists concerned proceeded 
to the United States. Apart from these contacts, 
complete secrecy guarded all these activities and 
no single person was informed whose work was not 
indi le to progress. By the summer of 
1942 this expanded programme of research had 
confirmed with surer and broader foundations the 
promising forecasts which had been made a year 
earlier, and the time had come when a decision must 
be made whether or not to proceed with the construc- 
tion of large-scale production plants. Meanwhile it 
had become apparent from the preliminary experi- 
ments that these plants would have to be on some- 
thing like the vast scale described in the American 
statements which have been published to-day. 

Great Britain at this period was fully extended in 
war production and we could not afford such grave 
interference with the current munitions programme 
on which our warlike operations depended. More- 
over, Great Britain was within easy range of Ger- 
man bombers, and the risk of raiders from the sea 
or air could not be ignored. The United States, 
however, where parallel or similar progress had 
been made, was free from these . The 
decision was therefore taken to build the full-scale 
production plants in America. In the United 
States the erection of the immense plants was placed 
under the responsibility of Mr. Stimson, United 
States Secretary of War, and the American Army 
administration, whose wonderful work and mar- 
vellous secrecy cannot be sufficiently admired. The 
main practical effort and virtually the whole of its 
prodigious cost now fell upon the United States 
authorities, who were assisted by a number of 
British scientists. The relationship of the British 
and American contributions was regulated by dis- 
cussion between the late President Roosevelt and 
myself, and a Combined Policy Committee was set 
up. The Canadian Government, whose contribu- 
tion was most valuable, provided both indispensable 
raw material for the project as a whole and also 
necessary facilities for the work on one section of the 
project, which has been carried out in Canada by 
the three Governments in partnership. 

The smoothness with which the arrangements for 
co-operation which were made in 1943 have been 
carried into effect is a happy augury for our future 
relations and reflects great credit on all concerned— 
on the members of the Combined Policy Committee 
which we set up; on the enthusiasm with which 
our scientists and technicians gave of their best— 
particularly Sir James Chadwick, who gave up his 
work at Liverpool to serve as technical adviser to 
the United Kingdom members of the Policy Com- 
mittee and spared no effort; and, not least, on the 
generous spirit with which the whole United States 
organisation welcomed our men and made it possible 
for them to make their contribution. 

By God’s mercy British and American science 
outpaced all German efforts. These were on a con- 
siderable scale, but far behind. The possession of 
these powers by the Germans at any time might 
have altered the result of the war, and profound 
anxiety was felt by those who were informed. Every 
effort was made by our intelligence service and by 
the Air Force to locate in Germany anything re- 
sembling the plants which were being created in 





the United States. In the winter of 1942-1943 most 





gallant attacks were made in Norway on two occa. 
sions by small parties of volunteers from the British 
Commandoes and Norwegian forces, at very heayy 
loss of life, upon stores of what is called “ heavy 
water,” an element in one of the possible processes, 
The second of these two attacks was completely 
successful. 

The whole burden of execution including the 
setting-up of the plants and many technical pro- 
cesses connected therewith in the practical sphere, 
constitutes one of the greatest triumphs of American 
—or indeed human—genius of which there is record. 
Moreover, the decision to make these enormous 
expenditures upon a project which, however hope- 
fully established by American and British research, 
remained nevertheless a heartshaking risk, stands 
to the everlasting honour of President Roosevelt 
and his advisers. It is now for Japan to realise, 
in the glare of the first atomic bomb which has 
smitten her, what the consequences will be of an 
indefinite continuance of this terrible means of 
maintaining a rule of law in the world. 

This revelation of the secrets of nature, long 
mercifully withheld from man, should arouse the 
most solemn reflections in the mind and conscience 
of every human being capable of comprehension. 
We must indeed pray that these awful agencies will 
be made to conduce to peace among the nations, 
and that, instead of wreaking measureless havoc 
upon the entire globe, they may become a perennial 
fountain of world prosperity. 





OBITUARY. 


MR. R. C. PORTER. 


Past engineering students of Birmingham Univer- 
sity will learn with regret of the death, after a long 
illness, of Mr. R. C. Porter, which occurred on July 28 
at his home in Northfield. A son of the Rev. James 
Nixon Porter, of Belfast, Ralph Classon Porter was 
born in 1871 at Heatley, near Warrington. He was 
educated at Clifton, served a premium apprentice- 
ship at the works of Messrs. Beyer, Peacock and 
Company, and was employed subsequently at the 
Frodingham Iron Works. He completed his tech- 
nical training at Liverpool University, where he 
graduated with first class honours and later gained 
the M.Sc. degree. From 1899 to 1901, he was 
Professor of Engineering at the Ecole Polytechnique 
in Cairo, returning to take up an appointment 
under Professor F. W. Burstall as Senior Lecturer 
in Mechanical Engineering at Birmingham Univer- 
sity, which post he held for 37 years. In addition 
to his normal tutorial duties, he designed and super- 
intended the construction of the power station 
which, until recently, supplied the university with 
electric light and power, steam for heating, and 
Mond gas. He was made director of the power 
station and continued in control of its operation 
until his retirement seven years ago. 

From 1938 until his health failed, he engaged in 
consulting work, in which capacity he supe 
the lighting installations in a number of Birmingham 
buildings, notably the new premises of the King 
Edward’s Schools, the Barber Institute of Fine Art. 
and the Medical School associated with the Queen 
Elizabeth Hospital. He was a member of the Insti- 
tution of Mechanical Engineers, which he joined in 
1905, and was an enthusiastic amateur of railway 
locomotive performance. None who enjoyed the 
privilege of his friendship will readily forget the 
spirited accounts of his adventures in the early days 
of motoring, with a paraffin-fired steam car; or 
lose the lasting impression of a refined, incisive 
mind unusually endowed with general as well as 
scientific knowledge. 





Gas PRODUCER UTILISING SMALL ANTHRACITE.—A gas 
producer intended for utilising anthracite as small as 
barley grains is being tested out in the United States, 
this fuel being normally difficult to gasify owing to the 
formation of blowholes. The producer, of the Wellman- 
Galusha type, has a horizontal rotating paddle in the fuel 
bed driven by a ratchet mechanism at any rate between 
0-1 r.p.m. and 0:03 r.p.m. The paddle is situated in 
the tnel bed and can be set to rotate in a fixed plane, or 
to reciprocate axially while rotating. The teste are not 
complete but seem to show promise. 
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THE UNIFICATION OF 
SCREW THREADS. 


(Concluded from page 96.) 


WE conclude below our report of the discussion 
at the afternoon session of the Conference on the 
Unification of Screw Threads, held at the Institu- 
tion of Mechanical Engineers, London, 8.W.1., on 
Friday, June 22, 1945. 


Mr. J. S. Blair, referring to fatigue tests, said that 
they seemed primarily arranged to show the effect 
of varying the flank angle, but, with change of flank 
angle, the root radius and crest radius also varied. 
He thought that there would be difficulty in dis- 
sociating one effect from the other, unless special 
tests were made to separate them. Mr. Sopwith 
had emphasised that the radius of the root was impor- 
tant, and the tests as they now stood would test 
the effect of root radius rather than the effect of 
flank angle. He suggested that additional tests 
might be carried out to test that point. [Mr. 
Sopwith said that was already on the programme.] 
Various speakers had stressed the cost of the pro- 
posed unification, but it seemed to him that in- 
sufficient emphasis had been laid on the cost of not 
unifying the threads. Astronomical figures had 
been given of the cost of not having hada unified 
thread during the present war. The possible cost 
of unification was much smaller, and would occur 
only once, whereas the former cost, arising from the 
lack of a unified thread, went on all the time. 
There was no difficulty in finding the money to run 
a company which was going to bring in a profit of 
10 per cent.; standardisation of screw threads 
would bring in profits of 100 and even 1,000 per 
cent. 

Pessimistic views had been expressed about the 
time that such unification would take, particularly 
with regard to bringing other countries into it. It 
was very desirable that every country should come 
in; but not that the final thread arrived at should 
be, as it were, everybody's thread form in every 
country. They were suggesting that the Americans 
should give up certain of their thread forms over 
certain ranges, and they were prepared to give up 
some of their own; the other countries in Europe 
might well give up many of theirs. In view of the 
large utilisation of the Whitworth thread on the 
Continent, it might be worth while for the Con- 
tinental countries to adopt the Anglo-American 
standard, if it seemed to be suitable. The other 
countries should be asked to co-operate, but it 
should be made clear that it was intended first to 
establish an Anglo-American standard, and then to 
suggest its adaptation as a universal standard. It 
would be better to standardise on a universal thread, 
even if it was not, perhaps, quite the best. 

Mr. Percy Good, to remove some anxieties which 
had been expressed, explained that the Anglo- 
American-Canadian conferences were a war measure. 
It was recognised that the old International Stan- 
dards Association was not in a good position to set 
to work immediately after the cessation of hostilities. 
It was an association of the national standardising 
bodies in the different countries, and the parties to 
it included the enemy countries. It was felt, there- 
fore, that the United Nations could not wait while 
an organisation which included the enemy countries 
was set going again, because the entry of those 
countries into a discussion of the kind in question 
must await certain political developments; and 
there were many matters on which international 
agreement was desirable, and indeed essential, before 
political conditions could permit full and free inter- 
national work. As a result, after discussions with 
the American Standards Association, the Canadian 
Standards Association, and others, the United 
Nations Standards Co-ordinating Committee had 
been set up. It was expected that the procedure 
in regard to universal standardisation would be 
that, first, the English-speaking countries and the 
users of British units would be parties to that 
United Nations body, and then, as soon as conditions 
made it possible, the countries formerly occupied by 
the enemy would be invited to participate. They 
had already indicated their desire to do so at the 
earliest convenient moment. Eventually the enemy 





countries would come in, and then the United 
Nations Co-ordinating Committee would become 
the International Standards Federation, which was 
now in complete suspense. 

No one connected with any part of the work had 
had a parochial or local view of the subject, and a 
desire for further internationalism was in every- 
body’s mind ; but it should be pointed out that the 
British Standards Institution did not enter at all 
into the controversy about the metric and the 
pound-yard systems; which, it was agreed many 
years ago, was hardly technical, and would require 
discussion in a different field from that of the 
ordinary technical work of standardisation. It 
would be a great pity to allow the advantages of a 
unification between the countries using the pound- 
yard system to be delayed pending the opportunity 
or possibility full internationalism, and he agreed 
with the previous speaker that there would be much 
merit in securing that limited unification as the first 
stage towards something wider. Reference was 
made to two blocs, but there were fundamental 
differences in the ideas underlying the peoples of 
those two blocs, and the questions involved went 
much deeper than mere methods of measurement. 
He thought that a great deal had been lost by 
referring to the “‘ British” system as opposed to the 
metric; if it had been called the “ pound-yard ” 
system it would have given rise to less controversy. 

Mr. H. G. Conway, speaking of the need for large- 
diameter fine-pitch threads, said that standard 
threads of the B.S.F. or B.S.W. type were used up 
to the largest size. On small machines, large dia- 
meters were frequently used, but with associated 
pitches much finer than any standard. The only 
limit to the fineness of pitch that might be required 
with a given diameter was the increased tendency 
for the threads to jump as the diameter increased. 
A diameter-pitch ratio of about 100 was a reasonable 
limit, although 80 was better. In most of the design 
applications of those fine threads, they were not 
highly stressed, but were needed for structural and 
mechanical reasons to retain and hold parts together. 
The diameter of the thread was usually a function of 
some other part, so that the thread would pass 
through or clear another diameter. Since the dia- 
meter of the thread was so closely associated with 
the part being fitted, it was rarely possible to use 
diameters of normal steps, such as 2}, 23, etc., and 
in the inch system it was invariably found that the 
designer had had to use a 4th-in. or even a ggnd-in. 
step. With the metric system the position was 
easier, steps of an even number of millimetres being 
invariably used, giving 12} steps to the inch as com- 
pared with 8 or 16 with a normal inch system. He 
could recall only two exceptions to the use of even 
millimetre steps above 30 mm. diameter. 

The use of preferred numbers for the diameters 
was satisfactory up to a point, provided that the 
published standards listed all the 5, 10, 20, 40, 80 
and even, possibly, 160-step series, so that the 
designer was free to have small arithmetic incre- 
ments or their equivalents between one step and 
another ; otherwise the step between the standard 
numbers in the larger sizes might be } in., and the 
designer did not know what to use if he wanted 
an intermediate thread. What was wanted, there- 
fore, was a series of pitch/diameter associations in 
the pitches 8, 12, 16, 20, 26 and 40 threads per inch 
from 1 in. diameter upwards, with a limit at a 
diameter/pitch ratio of 100 (i.e., 12, 8, 6, 5, 4 and 
24 in. diameter for the pitches mentioned). There 
was a difficulty with that suggestion, in that the 
optical threads were 24 and 36 per inch. He 
thought that 26 threads per inch was better than 
24 for large diameters, as it was very commonly used 
at the moment. The alternative proposal of Mr. 
Sears was 28, which he thought was less commonly 
used now on large diameters. The diameters should 
preferably be in ;yth in. steps and not {th or 
th. Sir Joseph Whitworth, in 1860, pro 
that the original Whitworth standard threads should 
be in decimals of an inch and not in fractions. 

Mr. Mark Taylor had referred to the advantage of 
having a round crest to the thread, namely, that 
damage to the thread did not upset the location. 
That might be all right in optical components, but 
it was bad engineering practice to locate parts on 
threads. His own experience with optical parts of 





the camera-lens type was that the thread was of no 
importance because it was made slack ; it was the 
flange which counted. On the international aspect 
of the matter, it so happened that 2-54, the conver- 
sion factor from millimetres to inches, was a standard 
number. If, therefore, standard number diameters 
were adopted, automatically, when converted to the 
metric system, they were standard numbers. 

Mr. A. G. Gardner said the company for whom he 
spoke were large users of screw threads, and their 
experience led them to the conclusion that there 
should be one series of threads to be classed as 
standard. Acting on that theory, they had adopted 
their own series of standards. For diameters up to 
} in., they always used B.A. threads. From ¥ in. 
to % in., they used B.S.F. threads ; and from in. 
upwards, they used Whitworth. That had reduced 
their stocks of tools and resulted in much more 
economical purchasing ; with that standardisation 
and using the new rolled-on threads, they saved 
about 5,000]. a year. If international unification 
appeared to be becoming difficult they would recom- 
mend a similar scheme, using the present British 
threads. It could be easily adopted. There might 
be special cases for which special threads were 
required, but they should be classed as non-standard; 
there should be only one standard series. Whatever 
was established should be suitable for cold forging, 
because that was of great advantage. If inter- 
national agreement could not be reached in a reason- 
able time, they should adopt the standard series 
from the present British threads. Ifa unit was com- 
plete, there was no need to have other people’s 
threads ; and it might be arranged that only those 
parts which were to be connected with other people’s 
goods should come under the international standard. 





THE LIFE AND WORK OF 
DR. L. H. BAEKELAND. 


Tue first Baekeland Memorial Lecture, held under 
the auspices of the Society of Chemical Industry, was 
delivered at the Royal Institution, London, on May 30 
by Mr. H. V. Potter, managing di r of Bakelite, 
Limited, London. The lecture, which was entitled 
‘“‘'Leo Hendrik Baekeland—The Story of His Life,” 
dealt first with the late Dr. Baekeland’s early life and 
education in Ghent, Belgium, where he was born on 
November 14, 1863, and then gave a detailed account 
of his s les to establish himself in the United 
States, to which country he had emigrated in 1889. 
Speaking of his work on photographic printing papers, 
Mr. Potter stated that several years of research, 
in spite of various vicissitudes, he invented a gaslight 
printing paper in which silver chloride was employed, 
and established a small business, the Nepero Chemical 
Company, to manufacture the paper. One of his 
principal difficulties was to persuade photographers to 
abandon the old slow process of making photographic 

ints and to accept his new, speedier process. In time, 

owever, the new “ Velox” paper, as it had been 
called, became a serious competitor to the products 
of the Eastman-Kodak Company and, in 1899, this 
company bought the Nepero Chemical Company out- 
right. This transaction had made Baekeland indepen- 
dent financially for the remainder of his life and left 
him free to continue his investigations and researches 
in other spheres. 

After taking a *s refresher course in electro- 
chemistry at the Technological Institution of Char- 
lottenburg, Germany, in 1900, Baekeland returned to 
the United States and, soon after his arrival in New 
York, was requested to investigate the Townsend 
electrolytic cell, which had been giving trouble. He 
improved matters by the invention of a diaphragm, to 
which he gave his name, and the outcome of this work 
had been the formation of the Hooker Electro-Chemical 
Company, of Niagara Falls, in 1903. Baekeland 
next turned his attention to the resinous products 
obtained from the reaction of phenol with formalde- 
hyde. After several years of patient research he dis- 
covered that by using small quantities of an alkali, 
particularly ammonia, as an accelerator and catalyst, 
he could control the process by spreading the reaction 
time over a | r period than had been possible 


———— 
posed | before. This allowed the reaction to be checked by 


cooling at any stage desired. A first patent had been 
filed in the United States on February 18, 1907, and 
this was followed by Baekeland’s “ heat and pressure ” 
patent of July 13, 1907. He called the new synthetic 
resin which he obtained, Bakelite, and produced it in 
three forms, differing in physical and chemical charac- 
teristics, namely Bakelite “ A,” “ B,” and “ C.” 
Bakelite A was the initial product of the phenol- 
formaldehyde reaction conducted in the presence of a 
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small quantity of ammonia. The reaction was stopped 
at a stage at which the material was liquid when hot 
but set to a solid on cooling, after excess water had 
been removed by evaporation. Bakelite A was found 
to be soluble in a number of solvents. Bakelite B was 
produced at a later stage of the reaction and was 
gelatinous when hot, solid when cold, and was no 
longer entirely soluble. Bakelite C was the final pro- 
duct of the reaction; it was both insoluble and 
infusible. In 1909, Baekeland made public the results 
of his investigations in a lecture delivered before 
the American Chemical Society in New York. The 
announcement aroused a good deal of interest among 
electrical ineers who were then searching for new 
insulating materials. In spite of the interest shown, 
however, Baekeland and his collaborators found it 
difficult to make headway against the conservative 
outlook of many industrialists. Eventually, as was 
now common knowledge, the discovery had led to the 
formation of a new branch of the plastics industry and 
to developments in many fields. e General Bakelite 
Company (subsequently the Bakelite Corporation) was 
founded in the United States in October, 1910, and the 
first users of Bakelite in solution, in the form of insulat- 
ing varnish, were the Westinghouse Electric and Manu- 
facturing Company, who employed the product to treat 
paper sheets which were subsequently compressed into 
boards for insulating ak It was interesting to 
note that the original formula for this varnish was still 
used for the production of standard laminated products 
at the present time. The first users of Bakelite mould- 
ing material had been the Boonton Rubber Company, 
who moulded components for the Weston Instrument 
Company. ; 

Much had been made in improving many of 
the original Bakelite products. While the principal 
raw materials were largely unchanged, great strides 
had been made in production technique and in enhanc- 
ing quality. Whereas, in the early days, the hardening 
of a moulded article might take from 15 to 30 minutes, 
the time now taken was from 60 to 90 seconds. 
Baekeland’s discovery, concluded Mr. Potter, had led 
chemists and technicians to investigate the possibility 
of reactions with other materials of a similar nature. 
Thus Pollak had carried out work on the thiourea and 
formaldehyde reaction and others had succeeded in 
developing an entirely new type of condensation pro- 
duct based on similar chemical reactions. Of more 
recent date, researches on processes of chemical cross- 
linking, condensing and polymerisation had led to the 
production of many 7 oo oe ~ 
coumarone, polystyrene and polyvinyl resins suc 
materials as Nylon and Perspex. Baekeland, who had 
continued to take an active in the affairs of the 
Bakelite Corporation until 1939, died in New York on 


February 23, 1944. 





REDUX METAL BONDING PROCESS. 


Ir is obvious that the great expansion that has 
occurred in the aircraft industry during the war has 
resulted in the development of a number of new tech- 
niques. Among these may be mentioned the Redux 
metal bonding process, a ‘‘ glueing”’ process which, it 
is claimed, can provide a strength of joint surpassing 
that given by spot welding or riveting. The process 
has been developed by Messrs. Aero Research, Limited, 
Duxford, Cambridge, the investigations of which firm 
have been followed by successful official tests leading 
to the adoption of the process on production work in 
the aircraft industry. The process can be used either 
to bond metal to metal, metal to wood, or metals to 
thermosetting plastics such as Bakelite. It is based 
on the use of two distinct components, namely, Redux 
liquid and Redux powder. The liquid is applied to 
the metal surface concerned as a priming coat, and 
the granular powder is then dusted over the prepared 
surface. After assembly of the parts to be joined 
together, heat, at not less than 140 deg. C., and 

of not less than 50 Ib. per square inch, are 
applied simultaneously, the pressure being maintained 
until the adhesive has set. The time for this reaction 
to take place depends, in the main, on the temperature ; 
at 180 deg. C., for instance, good joints can be obtained 
in a few minutes. 

The process as described above is evidently a simple 
one but it is necessary to comment on both its limita- 
tions and its advantages, as well as on the characteris- 
tics of the joints made by it. Redux joints, like both 
spot welded and riveted joints, are strongest in shear, 
and therefore either a lap joint or a scarfed joint is the 
best form; a butt joint cannot be relied on. Where 
the nature of the work calls for an unbroken outside 
surface which would normally have a butt joint, the 
Redux joint is best reinforced by a “fish plate” or 
strap on the inside, or in the cases of corners by inside 

. If tubes are to be joined the outer tube can 
be split at the join so that the resulting “ fingers ” 
can be subjected to inwardly-directed pressure duri 


tapering both tubes in converse directions as with 
the ground joints used in glassware; the setting pres- 
sure is then applied in the axial direction. There is a 
fair amount of latitude as regards the thickness of the 
adhesive layer which can vary, when curing is com- 
pleted, from 0-002 in. to 0-009 in. without affecting 
the strength of the bond. Metal surfaces require 
thorough cleaning before bonding. The bonds to steel 
and light alloys are stated to be excellent, those to 
brass and copper are less satisfactory though suflici- 
ently strong for most p . Redux does not itself 
cause corrosion of metals, but it does not prevent cor- 
rosion from creeping underneath the adhesive layer 
from unprotected metal outside the joint. While 
anodised aluminium or Alclad give good corrosion- 
resistant joints, joints made to bare rare metals should 
su tly be given some treatment to prevent 
corrosion. The limitations of the having thus 
been surveyed some notes may now be given of per- 
formance and uses. 

Tensile tests of a simple Redux lap joint are stated 
to show that the joints fail at loads considerably higher 
than those of comparable specimens joined by spot 
welding or riveting. The design of the joint is, how- 
ever, important since the failing load of an ordinary lap 
joint does not vary in a simple way with changes in 
dimensions. Wherever possible, therefore, it is desirable 
to carry out mechanical tests on representative joints 
and to use the results obtained to provide generalised 
data which can be employed to cover a wide range of 
dimensions. The joints are water-resistant and are un- 
affected by immersion in petrol oroil. Simple lap joints 
made from two Alclad strips (D.T.D. 390), 20 gauge 
thick and 1 in. wide, with an overlap of } in., after im- 
mersion for ten days in different fluids, showed on a 
tensile test, the following fi . The failing load for 
a sample exposed to air for the period named was 
1,750 ib. Samples immersed in water failed at 1,744 Ib. 
and in glycol at 1,747 lb., in fuel oil containing 45 per 
cent of aromatics the figure was 1,665 lb. These show 
a slight and insignificant reduction but, on the other 
hand, samples immersed in engine oil and hydraulic 


load, these being 1,814 Ib. and 1,789 Ib., respectively. 
The effect of temperature is interesting; with metal to 
wood no change of strength took place from zero C. 
to 100 deg. C., but with metal to metal, changes did 
occur. From 0 deg. C. to 60 deg. C. the loss of strength 
was negligible, but after the latter point it occurred so 
that at 80 deg. C. the strength was 60 per cent. and at 
100 deg. C. was 30 per cent., these percentages referring 
to control samples at ordinary room temperature. On 
this question it may be noted that the temperature at 
which bonding takes place does not affect the properties 
of heat-treated alloys, a c istic of importance 
in the bonding of such alloys. The results of a Redux 
lap joint tested for fatigue compared satisfactorily with 
those of a spot-welded joint of a similar kind. 

As perth: applications, that to aircraft construction 
has already been mentioned ; for this purpose it may 
be noted that the area in the neighbourhood of the 
joint is free from surface markings, is aerodynamically 
smooth and is ready for painting. The Redux process, 
it is stated, has proved very satisfactory for stiffening 
panels. It has also shown itself of great service 
in the attachment of metal fittings to wooden struc- 
tures, attachment by means of bolts being less effec- 
tive in transferring loads from one part to the other. 
One practice followed with the Redux bond is to use 
it for veneering the fitting with wood and then glueing 
this veneered metal fitting to the main wooden struc- 
ture with a cold-setting adhesive, a technique which 
makes it unnecessary to apply heat to the main struc- 
ture. This vi ing process has considerable pros- 
pec.s of wider applicatior ; for example, screened radio 
cabinets have been made of thin sheet steel to which a 
birch veneer is bonded for decorative meryene. There 
are possibilities also in the motor car and cycle indus- 
tries. In the latter industry, tests have shown that the 
frames of light-alloy bicycles assembled by Redux bond- 
ing are of very satisfactory rigidity and strength. 
Aluminium window frames are suitable for the process 
and there. are also a number of other applications in 
building, furniture, etc. 





THE UNITED STEEL COMPANIES, LIMITED, REIN- 
STATEMENT PLAN.—We have received from Messrs. The 
United Steel Companies, Limited, 17, Westbourne-road, 
Sheffield, 10, a copy of a brochure, Passport to Peace, 
which is being sent individually to employees in the 
Forces, as an outline of the arrangements for their 
reinstatement. In all, 5,072 of the companies’ personnel 
joined the Colours, of whom 192 have been killed in 
action or have died on active service. An excellent 
feature of the booklet is the pass printed inside the front 
cover, stating that the bearer “ is entitled to admittance 
to any department or office where he (or she) was 





uring | formerly employed, for the purpose of renewing old 


setting. Alternatively, the joint may be made by 


acquaintance.”’ 


‘the dangers of sporadic, unofficial strike action. 





LABOUR NOTES. 


A PROPOSAL, submitted by the shipowners’ represen. 
tatives to the Joint Maritime Board, sought to provide 
for cuts in the war-risk pay of seamen of 51. a month in 
October and 5/. a month in April next year. Partly to 
offset these reductions, they offered an increase in basic 
wages of 30s. a month. A delegate conference of the 
National Union of Seamen rejected the proposal. Sea. 
men recognised, Mr. Jarman, the general secretary of 
the union, said that the danger position, so far as 
Europe was concerned, had been somewhat eased, but 
they were “determined to maintain a standard of basic 
wages sufficient to secure a decent livelihood. As a 
consequence, they refused to accept the shipowners’ 
proposals,” 


Captain W. H. Coombs, president of the Officers’ 
(Merchant Navy) Federation, said at the annual meeting 
of that body, that the proposals, made within three 
weeks of the defeat of Germany, had come as a great 
shock after all the nice things said, particularly by ship. 
owners, of the men of the Service. The owners’ action, 
he declared, had shaken confidence in the future in a 
way that threatened serious consequences for the 
national interest. Mr. D. S. Tennant, general secretary 
of the Navigators’ and Engineer Officers’ Union, said 
that the masters and officers had always been grossly 
underpaid. The first charge on any industry should 
be, in his opinion, the provision of fair conditions of 
employment. Speaking for the shipmasters, Mr. Alfred 
Wilson, general secretary of the Mercantile Marine 
Service Association, said that the attack on wages had 
“‘come as a bombshell.” The matter is to come again 
before the Joint Maritime Board on August 24. 


Dealing with a preliminary issue in a libel action by 
the National Union of General and Municipal Workers 
against the Chemical Workers’ Union, in the High Court. 
last week, Mr. Justice Birkett overruled a defence sub- 
mission that the action was not maintainable at law. 
The contention that the N.U.G.M.W. had no right to 
sue for libel failed, he said, because the Trade Union 
Act of 1871 created a trade union as a legal entity which, 
it must follow, was in the same position as any other 
creation of the legislature. 


The submission that a trade union had no character 
that could be defamed also failed, Mr. Justice Birkett 
held. The N.U.G.M.W. had, he said, a character which 
could be defamed, and there was an imputation in the 
alleged libel on its collective name as distinct from the 
individuals who composed it. It would be strange, he 
thought, if the N.U.G.M.W. were unable to go to the 
court to claim redress for something which most vitally 
and most injuriously affected its true interests. It 
must be taken that a trade union possessed all the 
rights which belonged to a natural person so long as 
they were not inconsistent with the position of a cor- 
poration, and could sue as such for defamation when it 
touched its corporate or collective reputation. Defen- 
dants were granted leave to appeal. 


In the course of a circular which has been addressed 
to the rank and file of the Amalgamated Engineering 
Union, the executive council warn members against 
“Tn 
the new situation,” it is stated, ‘‘ the well established 
union machinery will be more important than ever. 
Let us remember that the employers realise that, too. 
So do not let us be provoked into weakening the union 
by side-tracking procedure.” 


According to Transport House, there are 119 official 
trade-union members in the new Parliament. Of these, 
35 represent the National Mineworkers’ Union, 17 the 
Transport and General Workers’ Union, 12 the National 
Union of Railwaymen, nine the Railway Clerks Associa- 
tion, nine the National Union of General and Municipal 
Workers, and seven the Distributive and allied Workers. 
Mr. George Buchanan, President of the United Pattern 
makers’ Association is, one of the new Joint Parlia- 
mentary Under-Secretaries for Scotland, and Mr. Ellis 
Smith, another prominent member of the Association, 
is the new Parliamentary Secretary to the Board of 
Trade. 


Notwithstanding the appeals of their leaders and the 
new Minister of Labour and National Service not to 
endanger the negotiations that were in progress, rail- 
way workers in and around Live 1, and in of 
the Southern area. again ind in unofficial strikes 
last week-end. Mr. Binks, the President of the National 
Union of Railwaymen, had appealed to them to “‘ play 
the game,” and neither to ‘‘ go slow”’ nor to refuse 
Sunday duty. “Go slow” tactics, he had told them, 
would not help the union in its negotiations with the 
employers, and would put the public against them. 
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The advice of both the President and the Minister, how- 
ever, was ignored and the public accordingly suffered 
much inconvenience. 


The negotiations between the railwaymen’s unions 
and representatives of the railway companies continued 
daily with indifferent success last week. In the end 
the parties went to the Ministry of Labour and National 
Service with the object, no doubt, of “‘ re rting ” that 
a deadlock had been reached. With the aid of Mr. 
[saacs, a formula was agreed, upon which, it was decided, 
the negotiations between the two sides would be 
resumed on the following Tuesday. 





The basic claim of the Nationa] Union of Railwaymen 
is for a minimum wage for men of 41. 10s. a week and 
for a working week of five days of eight hours each. 
Other demands are for an annual holiday of two weeks 
with pay, double-time payments for holidays worked, 
and increases in the rates of pay for Sunday duty, night 
duty and overtime. For enginemen who are members 
of the N.U.R.. 6. a week is claimed for Class 1 drivers 
and motormen, 51. 5s. a week for Class 2 firemen 
and assistant motormen, and, for engine cleaners, 21. a 
week at 15 years of , rising to 41. 10s. at 20. For 
traffic regulators the claim is for 61. a week, for signal- 
men in the special class 51. 15s., and for those in the 
four hour classes from 5l. 10s. to 41. 15s. a week. 





The claim of the Associated Society of Locomotive 
Engineers and Firemen is for 51. 14s. a week for drivers 
and motormen in their first year, followed by annual 
increments of 6s. a week, so that a man in his fourth 
year would receive 61. 12s, For firemen and assistant 
motormen, the claim is for 4/. 10s. a week in the first 
year, rising by annual increments to 51. 8s. in the 
fourth year. For cleaners, the claim is for a starting 
wage of 2l. 8s. a week at 16, with annual increments to 
make their wage at twenty 4l. 





A Royal Commission has been set up in Canada to 
investigate and report on possible arrangements with 
the Provinces, employers, and trade unions to make 
full use of trade training received by members of the 
Armed Forces. The terms of reference are : “to ex- 
amine into the problems involved and appropriate 
measures which may be taken to enable members of 
the Armed Forces to obtain appropriate credit in re- 
entering civilian occupations upon discharge, for trades, 
technical or other educational training or experience 
gained while in the Armed Forces and to report to the 
Minister of Labour thereon together with their recom- 
mendations as to what measures are desirable and 
appropriate in co-operation with the Provinces, em- 
ployers, or trade and labour organisations, or other- 
wise, to this end.” 





In announcing the appointment of the Commission, 
the Minister of Labour said that, as a result of the 
highly specialised duties of the Armed Services in this 
mechanised war, a great deal of trade and vocational 
training had been acquired by the men and women in 
the Forces. In his opinion, it would be a definite loss 
to Canada and the Canadian industry, and, in many 
cases, a tragedy to the individual, if upon re-entering 
industry proper account were not taken of this voca- 
tional training while with the Armed Forces. How- 
ever, @ large job of correlation was necessary to “‘ tie 
in” the Services’ training with civilian industry and 
occupations. Standards had to be established to show 
the correspondence of the one with the other. In- 
dustry had to be acquainted with what the dischargees 
had really learned. Trade union practices must be 
considered. 





Information concerning industrial disputes in British 
India in 1943, based on a communication issued recently 
by the India Government Department of Labour, is 
to the effect that, during the period, there were 716 
industrial disputes (including five which were in progress 
at the close of the year) involving 525,088 employees, 
and entailing a loes of 2,342,287 man-days. Out of the 
total, 13 stoppages involved between 5,000 and 10,000 
employees, and three upwards of 10,000. 





Classified by industries, the number of disputes, 
employees involved, and man-days lost were as follows : 
textile industries (cotton, silk and woollen mills), 
224, 275,276, and 1,344,150; engineering workshops, 
104, 32,092, and 195,914; jute mills, 38, 96,980, and 
332,301 ; railways (including railway workshops), 10, 
20,378 and 33,608; mines, 8, 3,186 and 35,736; and 
other industries, 332, 97,196 and 400,578. Textile 
mills (cotton, silk, woollen and jute) accounted for 
37 of the stoppages, 71 per cent. of the workers in- 
volved, and 72 per cent. of the man-days lost. The 


workers were wholly successful in 138 disputes, partially 
successful in 210, and unsuccessful in 314, while in 
49 cases, the results were indefinite. 





THE EFFECT OF CHEMICAL 


SURFACE-TREATMENTS ON 
SCUFFING OF GEARS.* 
By H. D. Mansion. 


FoLiowrne a discussion with eres of the 
Ministry of Supply and of the Admiralty on certain 
t of gear failures occurring in service, it was 
ecided that the Research Department should under- 
take an investigation into the effects of various chemi- 
cal, metallic and other surface treatments on the 
liability of gears to fail by scuffing. The beneficial 
effect of these surface treatments, in inhibiting the 
scuffing of piston rings, and in reducing friction and 
liability to pick-up in deep-drawing operations, is well 
known, and it was thought that the result would be 


THE 


similar on gear teeth, although the unit pressures 
involved are in general much higher. A study of the 
that 


literature and practice of the subject sigapeted 
treatments to be investigated might include phosphate 
treatments of various types, a caustic -sulphur 
treatment, electrolytic tin plating, an anodic deposition 
of colloidal graphite, and a nitric acid etch treatment. 
The conditions to be fulfilled for a treatment to be 
of use for gearing are: that the treatment shall give 
some appreciable protection against scuffing ; that the 
gear shall not be rendered more liable to fail by fatigue, 
that is, by pitting (surface fatigue) or by tooth breakage 
(bending fatigue); and that the dimensions or shape 
of the gear shall not be materially changed. (A small 
build-up on the surface is not usually detrimental.) It 
will be noted that, for ordinary case-hardened gears, 
treatments carried out above about 150 deg. C. would 
be ruled out on account of their effect on the metal- 
lurgical structure. With regard to the first condition, 
which requires of a surface treatment that it shall have 
much the same effect upon the gear as running in a 
mild “ extreme pressure ” lubricant, it is desirable to 
determine whether the inhibiting effect upon scuffing is 
permanent, or whether it wears off with prolonged 


running. 

It was considered that the most suitable way to test 
surface treated gears was to run them in the I.A.E. 
gear testing machines under conditions similar to those 
used for testing lubricants, but at a higher temperature, 
an exception being made in the case of the tests intended 
to indicate the effect of the treatments on failure by 
fatigue. These latter tests would be of long duration 
and would be made on gears with relieved profiles so 
that scuffing should be avoided. Some preliminary 
tests were made to determine which of the processes 
outlined above looked most promising, after which a 
more thorough investigation into the anti-scuffing and 
fatigue properties of the best processes was under- 
taken. The surface treatments tested are as follow : 

(a) A phosphate treatment involving the immersion 
of the parts for 45 minutes at 96 deg. to 99 deg. C. in a 
proprietary solution consisting essentially of ferrous 
and manganese dihydrogen phosphates. The resultant 
coating is comparatively deep and coarse-grained and 
is nn | used for rust prevention. 

(b) A phosphate treatment involving the immersion 
of the parts for 10 minutes at 82 deg. to 85 deg. C. in a 
proprietary solution consisting essentially of ferrous and 
zinc di-hydrogen phosphates together with nitrates. 
The resultant coating is shallow and fine-grained and is 
commonly used as a base for painting. 

(c) A caustic soda-sulphur treatment in which the 
parts are treated for 90 minutes at 150 deg. C. in a bath 
containing 50 per cent. by weight of sodium hydroxide, 
and 2 per cent. by weight of sulphur. The treatment 
is said to dissolve away ferrite from the surface, leaving 
@ porous surface covered with a very thin film of iron 
sulphide, and is used for piston rings and cylinder 
bores. 

(d) An electrolytic tin-plating treatment giving a 
mat-surfaced tin coating about 0-00025 in. thick. 
This treatment is normally used on pistons and rings. 

(e) An anodic deposition and impregnation of col- 
loidal graphite on the surface of the metal. 

(f) A low-temperature phosphate treatment in 
which parts are immersed in a proprietary solution of 
zinc dihydrogen phosphate plus nitrate for 20 minutes 
at a temperature of 43 deg. to 49 deg.C. The coating is 
thin and fine-grained. This treatment is not normally 
in commercial use. 

(g) A combination of one gear treated by treatment 
(a) meshing with an untreated gear. 

(h) A phosphate treatment involving the immersion 
of the parts for 30 minutes at 98 deg. to 100 deg.,C. in 
@ proprietary solution consisting essentially of ferrous 
and manganese dihydrogen phosphate. An absorbent 
mat crystalline coating is produced, which is used for 
the prevention of scuffing on piston rings. This treat- 
ment ap to be very similar to treatment (a). 

(i) A phosphate treatment involving immersion of 
the parts for 5 minutes at 75 deg. to 85 deg. C. in a 





* Report of the Automobile Research Committee, 
Institution of Automobile Engineers. Abridged. 


proprietary solution consisting essentially of zine 
dihydrogen phosphate together with an accelerating 
——_ A smooth thin crystalline coating is produced 

ich appears to be very similar to that given by 
treatment (5). 

(j) An accelerated phosphate treatment similar to 
treatment (a). Immersion time 15 minutes at 88 deg. 
to 91 deg. C. 

(k) The same as treatment (b) but with 30 minutes 
immersion time. 

The above treatments will be seen to include seven 
different phosphate processes which can be roughly 
divided into two main groups, namely, deep coarse- 
grained treatments and shallow fine-grained treat- 
ments. The manganese phosphate treatments (a), 
(h) and (j) comprise the former group, and all involve 
the treatment of the parts until reaction has virtually 
ceased. It will be noted, however, that the immersion 
time needed for treatment (j) is greatly reduced by the 
accelerating agent present. The zinc phosphate treat- 
ments (5), (f), (i) and (k) comprise the second group, 
but these do not all resemble one another in the same 
way as those of the first group. Treatments (b) and 
(i) are very similar in being short-immersion processes, 
but treatment (f) is distinguished by its low tempera- 
ture, a feature which might well widen its scope con- 
siderably in the field of gears. Treatment (k) is really 
an intermediate treatment in which the parts are 
immersed, until reaction ceases, in the same solution as 
that used for treatment (5). 

The various surface treatments were tested by run- 
ning standardised scuffing tests on gears so treated and 
comparing the scuffing loads with those for similar 
untreated gears. The tests were run in the J.A.E. 
power circulating gear-testing machines. Three types 
of test were made according to which property of the 
surface treatment under test it was desired to investi- 
gate. These were: firstly, direct scuffing tests, in 
which it was desired to find what degree of protection 
was initially imparted to the gear; secondly, running- 
in tests, in which it was desired to investigate the wear- 
ing or lasting quality of the surface treatment; and 
thirdly, endurance tests, which were intended to indicate 
what effect, if any, the surface treatment had upon 
liability to fatigue failure. The gears used were of the 
standard 15/16 tooth design as formerly used for tests 
on lubricants, the tooth dimensions being 5 diametral 
pitch, approximately 26 deg. working pressure angle, 
running at 3} in. centre distance. The face width was 
fs in. All were of case-hardened nickel-molybdenum 
steel, with ground profiles, the analysis being within 
the limits: C, 0-14 per cent. to 0-20 per cent.; Mn, 
0-45 per cent. to 0-60 per cent.; Si, 0-30 per cent. 
maximum ; S, 0-05 per cent. maximum ; P, 0-04 per 
cent. maximum ; Ni, 1-65 per cent. to 2-0 per cent. ; 
Mo, 0-20 per cent. to 0-30 per cent.; and satisfyi 
the specifications S.A.E. 4615 and B.S.En. 34. The 
heat-treatment consisted of carburising at 900 deg. to 
910 deg. C. to give a case depth of 0-040 in., and cooling 
in the box ; re-heating to 830 deg. C. and quenching in 
oil; tempering at 170 deg. C. for two hours. This gave 
a surface ess, after profile grinding, between 700 
and 750 V.P.N. The gears used for the direct scuffing 
tests and for the running-in tests had almost unmodified 
involute profiles (modification being intended to be 
between 0 in. and 0-0003 in. relief at tip and root), while 
those used for the endurance tests were given consider- 
able relief (about 0-001 in. at tip and root), in order to 
discourage scu . All tests were run at a speed of 
2,000 r.p.m. and 1,875 r.p.m. of the two shafts, respec- 
tively, the application of torque being in such a direction 
that the larger test gear drove the smaller. Wide-faced 
gears were used as “ power-return ”’ gears at the other 
end of the machine. 

For the direct scuffing tests a medium-viscosity un- 
doped mineral oil was used as lubricant, this being 
supplied in a small jet directed towards the point of 
entry into mesh, through a ,-in. orifice, under a 
pressure of about 7 lb. per square inch, giving a rate 
of flow of approximately 0-4 pint per minute. The 
supply temperature was maintained at 70 deg. C., and 
the gears did not dip into the oil. Each test was con- 
ducted by running the machine under very light load 
until the required constant temperature conditions had 
been reached, then applying load in increments, each 
load being applied for a five-minute period, starting at 
a load of 1,450 lb. per inch of face width (20 lb. on the 
loading lever), and increasing in steps of 306 lb. per 
inch width (5 lb. on the loading lever) until scuffing 
took place. The relationship between this scuffing load 
(the mean of several tests) and that for untreated gears 
was taken as the criterion of effectiveness of the surface 
treatment under test. 

To test the wearing or lasting qualities of the surface 
treatments, treated gears were run for 100 hours at a 
load of 2,670 lb. per inch of face width (40 lb. on the 
loading lever), and then given a direct scuffing test 
under the conditions outlined above. During the 100- 
hour ing-in period, the were copiously 





lubricated both by a large jet and by splash, the load 
chosen being approximately 80 per cent. of the scuffing 
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load for untreated gears when sparsely lubricated. The 
object of these tests was to find to what extent the 
surface coating was rubbed off, and whether the 
scuffing load was thereby reduced, by the prolonged 


Endurance tests were intended to indicate whether 
or not the surface treatments had any noticeable effect 
on the liability of the gears to fail by fatigue. An 
attempt was first made to run these tests on relieved- 
profile gears of } in. face width, and later another 
attempt was paar to ample nag wages 4 - 

ing relieved- le gears 0: in. face wi at a 
ps haar: say load for about five million cycles, 
or until failure occurred. —_ y ge sng 
fatigue (pitti had been hoped for, but, under the 
above a, this could not be achieved, failure 
occurring in most cases by bending fatigue (tooth 


The un step in the investigation was to find out 
which of the various surface treatments commonly used 
for treating piston rings, etc., showed promise for use 
on gears. It seemed reasonable to have one or two 
exploratory pairs of gears treated by each type of 
process available, and to run scuffing tests on these, 
concentrating thereafter upon those types of treatment 
which gave the best results. For these iminary 
tests, therefore, a number of gear pairs, from the 
same batch of profile grinding, were sent out to various 
firms for treatment by processes (a), (6), (c), (d) and (e). 
Each of these treatments was subjected to direct 
scuffing tests in the manner already outlined. In 
addition to these direct scuffing tests, a few more pro- 

tests were made on treatments (a) and (5) to 
explore the effects of longer running. The results of 
these few tests showed the necessity of investigating 
the wearing qualities of the various treatments, hence 
the series of so-called running-in tests was planned. 


(To be continued.) 





THE *“*UNICUT’’ BORING HEAD. 


Tue boring head illustrated in Figs. 1 and 2, on this 
page, as its trade name “‘ Unicut ” implies, has a single 
point tool, though at first sight it would appear to have 
four. The cutting tool itself can be seen in place in 
Fig. 1 in the centre of the head, and is shown removed 
from the head in the right fo und of Fig. 2. 
the other three projections visible in the illustrations, 
two are steady pads, one of which is seen at the bottom 
of the head in Fig. 1 and on the left in Fig. 2, while the 
other is visible at the back in Fig. 2. The projection 
at the top of Fig. 1 and on the right in Fig. 2 is a dummy 
head with a perforation communicating with a central 

in the head through which passage cutting 
lubricant is supplied. The purpose of the three pads 
is to act as ies, and in this their function is 
analogous to the rollers of the conventional external 
roller box. It wil) be gathered from the illustrations 
that one of the steady pads is diametrally opposite to 
the cutting tool and that the other is at right angles 
to the tool in the direction of rotation ; the dummy pad 
is opposite to the last-mentioned steady pad. In the 
axial direction the steady pads are set slightly to the 
rear of the cutting and since they are ground to 
the same radius as the cutting edge it follows that 
the head is self-piloting, a feature which, it is claimed, 
enables exceptionally heavy cuts to be taken, so that 
boring operations are rapidly effected. The ‘‘ Unicut ” 
boring head is marketed by Messrs. George H. Alexan- 
der Machinery, Limited, 82, 83 and 84, Coleshill-street, 
Birmingham, 4, being manufactured by one of that 
firm’s subsidiary companies. 

The head proper is a cylindrical block, with an integral 
screwed end for connection to the boring bar, and four 
slots in which are carried the cutting tool and the 
three steadies. The slotted end is provided with a 
screwed projection, which, by means of a nut and 
washer, holds the cutter and steadies in place in the 
axial direction. This construction will be clear from 
Fig. 2, which shows the tool partly dismantled. The 
cutting tool, as indicated in both figures, is of a normal 
single-point type, with a tungsten-carbide tip (“‘ Kenna- 
metal ”’) brazed on. The two steady pads are also faced 
with tungsten carbide ; the dummy steady is not faced. 
The radial distances of the cutting edge and of the 
faces of the steadies are set with a high degree of 
precision by means of an adjusting screw. This has a 
sunk head and is turned as required by the T-handled 
key shown. This adjustment, apart from enabling 
precise diameters to be obtained, makes it possible to 
produce a range of diameters from one head. The 
boring head is at present manufactured in 12 sizes, 
of which the smallest has a range from 1} in. to 1 in., 
and the largest a range from 5 in. to 6 in., these figures 
representing the diameters of the bores. By keeping 
a number of tools and steadies which can be inter- 
changed as required a change of bore can, alternatively, 
be secured within the allowable limits, without having 
to alter the setting of any one group. 


Of | 5 





The boring head is stated to be particularly intended, 
for use on capstan or turret lathes, but is, of course 
also suitable for horizontal and vertical boring machines 
and for other production tools either of the stationary 
or rotating boring-bar types. When used in a lathe, 
it is customary to start the hole to be bored, which is 
generally rough cut, by a tool giving a start of the exact 
diameter required and about 4 in. deep. The “ Uni- 
cut ” head is then entered in this hole and adjusted to 
the bore after which the self-piloting boring proceeds. 
The depth of cut taken may range from } in. to } in., 
according to the size of bore and the hole, either 
straight through or blind, may be as long as 10 diameters 
without any deviation from concentricity or parallelism. 
Finish bores to.a limit of 0-002 in. can be readily 
produced at one cut from the rough-drilled or cored 
hole. No special precautions are necessary other than 
to ensure that there is sufficient power and speed for 
the efficient use of tungsten-carbide cutting edges, the 
tool having negative rake. The feeds used vary from 
medium to coarse ; for example, 0-005 in. to 0-020 in. 
per revolution, according to the type of job, material, 
etc. The finish and accuracy of the bores generally 
renders some of the subsidiary operations unnecessary. 
For instance, where a component has to be honed and 
polished, the rough honing operation can frequently be 
dispensed with. 




















It is claimed for the “‘ Unicut ” boring head that 
production times may be reduced by 50 per cent. or 
more, and, in support of this, Messrs. Alexander give 
the following examples. A hollow shaft of high-tensile 
steel rough drilled +o 14 in. bore, was bored out to 14 in. 
in diameter by 15 in. deep in three minutes, as com 
with nearly 30 minutes previously required for the same 
operation. A seamless-steel tube with a rough bore 
of about 2% in. was bored, in one cut, to 2} in. bore 
by 20 in. long prior to honing in five minutes, the 
previous time being about 40 minutes. Moreover, 
about 20 minutes was saved on the honing operation. 
Centrifugally-cast alloy-iron cylinder liners, cast about 
1} in. bore, were finish bored in one cut to 1} in. in 
diameter by 6 in. deep to within 0-001 in. in four 
minutes. The saving of time in this case is not stated. 
Cast-iron cylinders cast about 34 in. bore were finished 
in two cuts to 4 in. bore by 36 in. long to a limit of 
0-002 in. in an overall time of 30 minutes. The time 
required employing previous methods was given as 
“some hours.” The tool is suitable for shallow as well 
as deep bores and good results have been obtained in 
the boring of thin-walled tubes. Boring bar sections 
are available for use with the heads. These screw 
together to enable any desired length of ‘bar to be 
obtained and are hollow to permit the cutting lubricant 
to be supplied to the head. 





ELECTRIC LIFT PRACTICE,* 
By L. 8. Argrnson, M.LE.E. 

In recent years, the method of determining the econo. 
mic number and capacity of passenger lifts required 
to provide adequate lift service in a building has been 
a subject of deep study. To ascertain the probable 
number of passengers to be carried in a given time, it 
is necessary to consider such variables as the kind of 
building and its purpose, its population during normal 
and peak periods, its layout and floor area, and the 
number of floors. The capacity of the lifts depends 
upon the size of the lift car, car speed, method of 
control, type of car and landing doors and whether 
they are manually or power-operated, the floor heights 
and the probable number of stops per journey. The 
foregoing variables make it impossible to lay down 4 
simple formula whereby the lift installation for any 
building can be ascertained, and the problem becomes 
more involved in buildings where a combination of lifts 
and escalators is advantageous. Nevertheless, jt jx 
possible by systematic analysis to determine the lift 
or escalator installation (or both) that will provide 
adequate service for a particular building, and this jg 
best done when the architect prepares his sketch plans, 

Escalators are of special advantage where passenger 
traffic between two levels is particularly heavy, ag jn 
department stores and underground railway stations. 
The capacity of the usual store-type escalator is 6,000 
persons per hour for an escalator 3 ft. wide, and 8,000 
per hour for an escalator 4 ft. wide. Lifts may be 
divided into three classes, namely, passenger, goods and 
service. While a passenger lift is designed for the 
purpose of transporting * psyrme etre & goods lift, though 
intended primarily for the transport of materials, may 
carry a lift attendant or persons, provided it is equipped 
with the usual safety devices. A service lift is a goods 
lift with a lift car of insufficient size or otherwise s0 
constructed that it cannot accommodate a person. 
Whereas the highest car speed for passenger lifts in 
this country is about 600 ft. per minute, it seldom 
exceeds 200 ft. per minute for goods lifts. 

It is advan to accommodate the machine 
room immediately above the lift well. With the 
machine above the lift well, the suspension ropes are 
shorter than when it is in the basement, and as the 
number of rope diversions, if any, is reduced to a mini- 
mum, it follows that fewer diverting ys are required 
and the capital cost of the lift will be less. Moreover, 
when the machine room is in the basement, it is neces- 
sary to provide a pent-house above the lift well for 
housing the overhead equipment, in addition to the 
machine room itself. It is not generally appreciated 
that the load superimposed on a building is less when 
the machine room is above the lift well than when it 
is below. Reference to Fig. 1, opposite, shows the 
different loading conditions for similar lifts, but ar- 
ranged, on the left, with the machine room above the 
lift well, end, on the right, with the machine room 
below. In the former, the load on the building is 
7,680 lb., and in the latter, 9,760 lb. With the machine 
room above the well, especially with long-travel lifts, 
rope renewals are usually less frequent and the cost of 
such renewals is less because the ropes are shorter and 
fewer man-hours are required for fitting them. 

The contract load for a goods lift will naturally 
depend upon the weight of the goods to be carried. 
For passenger lifts, the contract load will vary from, 
say, 600 lb. for a four-person lift, to 4,000 Ib. for a 
26-person lift; contract loads greater than 4,000 lb. 
are occasi necessary to meet special conditions. 
No hard-and-fast rule can be laid down for the size 
of the lift car of a goods lift in relation to its contract 
load, because some goods are heavy for their size, 
but it is advisable to allow for a loading of at least 
75 lb. per square foot. With a passenger lift, however, 
it is possible to limit the size of the car with regard to 
the contract load and so avoid the risk of overloading. 
The contract load for a passenger-lift car is calculated 
at 150 lb. per person, and its floor area varies from 
2-12 sq. ft. per person, for a contract load of 600 Ib., 
to 1-63 sq. ft. per person for a contract load of 4,000 lb. 
The car speed for goods lifts usually lies between 50 ft. 
and 100 ft. per minute, the lower speed being for the 
heavier contract loads. 

For passenger lifts in small blocks of flats, a car 
speed of 100 ft. per minute is usually sufficient. While 
a speed of 100 ft. per minute may suffice for a small 
office building having not more than four floors, the 
psychological effect of such a speed may be undesirable. 
It can be taken, therefore, that the speeds for busier 
buildings of four floors should be 200 ft. per minute ; 
300 ft. per minute is recommended for buildings of 
five or six floors; 300 ft. to 400 ft. for seven to ten 
floors; 400 ft. to 500 ft. for ten to 12 floors; and for 
over 12 floors, it should not be less than 500 ft. and 
preferably 600 ft. per minute. The cost of the equip- 





* Paper read in London at a meeting of the Installa- 
tions Section of the Institution of Electrical Engineers on 
Thursday, March 8, 1945. Abridged. 
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ment increases with the oar speed, and the choice of 
an alternative higher speed is determined by the likely 
traffic and character of the building. 

Cars for goods lifts are made of either an angle-steel 
framing filled with timber boarding or of sheet stee! ; 
the latter is gradually superseding the timber-boarded 
lift car. For many years, the landing entrance to the 
lift car was protected by a collapsible gate. This had 
the advantage of occupying little space, but it cannot 
be compared with a solid door as a protection against 
injury or against the spreading of fire. Where space is 
restricted, it is possible to use a type of collapsible 
door which has metal leaves, giving the effect of a 
solid docr. Sliding doors are now used whenever 
possible because they afford full safety, are fire-resisting, 
can be decorated to harmonire with any surroundings, 
and occupy little space; they can be! provided with 
closing devices for manual opening and automatic 
closing, or for automatic opening and closing. 

Methods of control fall into two main classes—attend- 
ant control and non-attendant control. Lift attendants 
should be employed in buildings such as offices, busy 
hotels, department stores, or where the speed of the 
lifts exceeds, say, 400 ft. per minute. In other build- 
ings, the services of attendants are not usually justified, 
and automatically-controlled lifts with speeds as high 
as 400 ft. per minute can be installed. Where traffic 
is heavy during peak periods, it is possible to provide 
dual control, whereby the lift is operated by an attend- 
ant during busy periods, but can readily be changed 
to automatic control for other times. 

There are two basic methods of controlling the lift 
motor, namely, rheostatic and variable-vol: . With 
rheostatic control, the lift motor is controlled by vary- 
ing resistance in the circuits of the lift motor itself, 
but with variable-voltage control the acceleration, 
retardation, direction and speed are achieved primarily 
by the use of a motor-generator from which a direct- 
current voltage applied to the lift-motor armature is 
varied by altering the strength and direction of the 
generator field. Variable-voltage control has several 
advantages compared with rheostatic control. It has 
enabled car speeds to be increased to 1,200 ft. per 
minute or more ; the rate and smoothness of accelera- 
tion and retardation have been considerably improved ; 
it enables the same high-class performance to be ob- 
tained with either an alternating-current or direct- 
current power supply ; and the I? R losses in starting 
and by-pass resistors used with rheostatic control are 
avoided. The switchgear employed with variable- 
voltage control can be much smaller than that used with 
rheostatic control, because, with the former, only the 
shunt field current of the generator is switched, whereas 
with rheostatic control the size of the switchgear is 
determined by the size of the lift motor. Moreover, 
with variable-voltage control it is possible to provide a 
low speed for the automatic levelling of the lift car 
with the landings, with comparatively little additional 
equipment. Variable-voltage control is invariably 
employed with gearless machines, and its use with 
geared machines is being extended to the smaller lifts. 
The advantage of variable-voltage control over rheo- 
static control, in time saved in travelling from floor to 
floor, is shown in the time/distance curve in Fig. 2. 
Curve a relates to the geared machine with rheostatic 
control and curve } to the gearless machine with vari- 
abie-voltage control, the car speed being 350 ft. per 
minute in each case. j 

With car-switch control, it is necessary to employ a 
lift attendant. The car is stopped independently of 
the switch at the top and bottom landing by means of 
limit switches situated in the lift well, or by a stopping 
switch mounted on the top of the car frame. A deve- 
lopment of car-switch control was made to assist the 
lift attendant by arranging for automatic stopping of 
the car at the landings. This form of control is known 
as “ car switch with automatic stopping.” The car is 
started by means of the car switch, and, by returning 
the car-switch handle to the automatic stopping position 
while the car is moving, it will continue to travel until 
it is stopped automatically at the next floor. The 
stopping of the car is effected by means of either limit 
switches mounted on the car frame and actuated by 
cams mounted in the lift well at each floor, or by 
means of a floor-controller, situated in the machine 
room and driven by the movement of the car. With 
automatic push-button control, the stopping of the 

car is secured by means either of limit switches mounted 
in the well or a floor controller situated in the machine 
room. The employment of limit switches in the lift 
well with.this method of control is restricted, however, 
to slow-speed lifts. 

A disadvantage of automatic push-button control, 
especially in a building of many stories, lies in the 
possibility of a car passing landinys, at which intending 
passengers are waiting, while it is travelling to another 
floor. To overcome this disability, collective control 
was evolved. This, as its name implies, enables the 
calls made by the pressing of car or landing buttons 
to be collected; they are then answered in floor 
sequence by the lift car stopping at each fioor for which 





a call has been registered. After answering the farther 
most call in one direction of travel, the car reverses 
to answer the calls for the other direction. In order 
that the car shall not stop at a landing unless a waiting 
passenger is desirous of travelling in the same direction, 
“up” and “ down ” pushes are provided at the inter- 
mediate landings, and single pushes at the top and 
bottom landings. If a car stops at a landing where 
some persons wish to ascend and others descend, it 
will take first those persons who have registered calls 
for the direction in which it is travelling, and the calls 
for the opposite direction will remain registered until 
answered by the lift car on its return journey. This 
method of control may be extended to two adjacent 
lifts, and then only one set of buttons, common to both 
lifts, is n at each landing; the control is then 
known as “ duplex control.” 

To obtain the maximum service from a battery of 
lifts installed in a large modern building, it is necessary 
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to use high car-speeds and fast power-operated car and 
landing doors. In such buildings, attendants are 
indispensable, but it is essential that as many as 
possible of the attendant’s normal duties be accom- 
plished automatically. These requirements have been 
met by “‘ signal control,’’ which derives its name from 
the fact that the landing buttons, which on car- 
switch-operated lifts are used to signal the attendant 
by means of a call indicator, are used to initiate the 
actual stopping of the car. Each car is provided with 
a control panel containing a set of stopping buttons 
corresponding to the floors served, a starting switch 
to control the power-operated car and landing doors, 
as well as to start the car, and the necessary auxiliary 
switches. At each intermediate landing, “‘ up” and 
‘**down ”’ pushes and at the top and bottom landings 
single pushes, are provided, these pushes being common 
to all lifts in the battery. 

As passengers enter the lift car, they inform the 
attendant of the floors they require and he presses the 
corresponding buttons. The attendant then moves the 
starting handle, and the car and landing doors close. 
The car then proceeds to the first floor for which a 
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button has been pressed, where it stops automatically 
and the car and landing doors open. After the transfer 
of passengers, the attendant again moves the one | 
handle and the cycle of operations is repeated. If, 
however, a landing button has been pressed, the lift 
car, when proceeding in the direction corresponding 
to the landing button pressed, will automatically stop 
at that landing and the landing doors will open. The 
order in which the car or landing buttons are pressed 
is of no consequence ; the cars answer the registered 
calls in floor sequence for each direction of travel. The 
stopping of a car in response to a landing call resets 
the control so that other cars do not stop for the same 
call. While the stopping of a car is independent of 
the attendant, he can, by pressing a non-stop button, 
by-pass a landing call when his car is full, in which 
event the call is answered by the next car travelling 
in the same direction. 

As a car approaches a landing at which it is to stop, 
the signal above the landing entrance is illuminated 
and thus waiting passengers are advised which car 
of the battery is stopping, and its direction of travel ; 
the signal is extinguished as the car leaves the landing. 
The advantage of signal control lies in its independence 
of the skill or memory of the attendants ; the auto- 
matic stopping of the lift cars ; the automatic opening 
of the car and landing doors ; the elimination of false 
calls ; and the advance signalling to waiting passengers 
of the lift which will answer the call. 

The main components of an electric lift naturally 
vary with the class of lift, its load and speed, method 
of control, and the nature of the power supply. The 
guides for the car and counterweight of early lifts were 
made of wood, and later of round steel. Channel- 
section steel guides have been used for slow heavy- 
duty goods lifts. These types of guides have been 
gradually superseded by T-section steel guides having 
machined faces and carried by guide brackets, which 
are bolted either to the steel members of the building 
framework or to the walls of the well. The guides 
also serve to support the car in the event of the safety- 
gear coming into operation, and form a convenient 
fixing for limit switches, cams and similar devices. 

Lift machines are of either the geared or the gearless 
class, the former being generally restricted to car speeds 
not exceeding 350 ft. per minute. A geared machine 
consists of a motor, electro-mechanical brake, worm 
reduction gear, and a winding drum or traction sheave, 
all mounted on a single bed-plate. Where heavy loads 
are to be raised, speed is often of little importance 
and internal or external spur gearing can be incor- 
porated in a worm-geared machine, with a consequent 
increase in the torque applied to the traction sheave. 
The non-driven end of the worm shaft is usually pro- 
vided with a double-thrust ball-race, and the thrust 
of the worm-wheel shaft can be taken by a marine 
thrust, ball or similar bearing, according to the size 
of the machine. For car speeds exceeding 350 ft. per 
minute, no gearing is employed, the traction sheave 
and brake drum being mounted direct on the armature 
shaft of a low-speed direct-current motor. Typical 
combinations of the variable factors of lift machines 
are given in Table I. 


TABLE I.—Typical Lift Machines. 





























Class of Load Car |Sheave} Gear | Motor Horse- 
Machine. -| Speed.| dia. | Ratio. | Speed. |Powir. 
ft. per 
Ib. min. in. r.p.m. 
Geared 600 100 16 54:1 ay 3-25 
900 150 24 50:1 | 1,200-900 | 5-5 
1,200 200 27 284):1 800-400 | 9 
2,500 300 30 213::1 800* 25 
Gearless ..| 2,000} 400+] 30 — | 102 | 19-5 
4,000 | 600] 36 in | 64* 56 
* Variable-voltage control. + 2:1 roping. 


The early electric machine had a helically-grooved 
winding drum to which was anchored the car and 
counterweight ropes, and was so arranged that, as 
the car ropes were wound on to the drum to raise the 
lift car, the other ropes were wound off to lower the 
counterweight. The drum machine is now used only 
for special applications. With the increasing height 
of buildings, drum becomes so large as to make 
its use prohibitive. The difficulty was overcome by 
substituting a grooved traction sheave for the drum, 
the necessary effort being transmitted by means of the 
friction between the ropes and the sheave. Only one 
set of ropes is used ; these from the lift car over 
the sheave and then to the counterweight. This 
arrangement of roping is known as “single wrap.” 
Apart from the advantage that the same traction 
machine can be used for any travel, there is the added 
advantage that should the lift car or counterweight 
run on to its buffer, the tractive effort between the 
ropes and the sheave is relieved and no further rotation 
of the sheave can raise the lift car or counterweight. 

A gearless machine is essentially a low-speed direct- 
current shunt-wound motor; its speed varies from 





I20 


ENGINEERING. 


AUG. I0, 1945. 








50 r.p.m. to 150 r.p.m., according to its duty, and wear 
is therefore negligible. Not only has it made high car 
speeds possible, but it has made for much smoother 
running, and its characteristic performance is main- 
tained throughout its life with little attention. In view 
of the low speed of these motors, the torque they 
develop must be correspondingly high, and, as torque 
is primarily dependent upon the D*/ of the armature, 
it follows that these motors are very large for their 
output. On the other hand, the armature shaft must 
be enough to withstand the weight of the brake 
drum, sheave, armature, lift car, counterweight and 
ropes, as ‘vell as the pull of the ropes resulting from the 
secondary pulley, coupled with the allowance that must 
be made for impact and accelerating stresses, with the 
result that the gearless machine becomes a compact, 
well-proportioned unit. 

The brake drum is an integral part of the driving 
sheave, bolted to a flange formed on the armature 
shaft. The electro-mechanical brake comprises two 
shoes attached to two arms which are released by the 
brake magnet carried by the adjacent bearing bracket. 
Each shoe is applied by a compression spring when 
the brake magnet is de-energised. Gearless machines 
are now invariably operated by direct current obtained 
from individual motor-generators, and, by employing 
variable-voltage control, the inherent smoothness in 
operation of these machines is combined with the 
flexibility of this control. The peak current of the 
driving motor of the motor-generator occurs during the 
acceleration of the lift car and does not exceed 1} times 
the full-load current. 

The sheaves of early traction machines had V-shaped 
grooves which, although suitable for the speeds of those 
days, caused undue sheave wear with the higher rope 
speeds; another disability was the pinching effect on 
the rope. By adopting a half-round undercut groove, 
the pinching effect on the rope is relieved and the rope 
seating remains in spite of sheave wear. For gearless 
machines, where the rope speed is much higher, the 
pinching effect of a V-groove would result in an in- 
creased rate of rope wear with a busy lift, and it is 
therefore advantageous with such machines to use a 
plain half-round groove. 

The resultant rope pressure on a V-groove, compared 
with a plain groove, is cosec « times as great, where 
a is half the angle of the groove. It follows, therefore, 


that the well-known formula 7" =e, where T, and 


T, are the tensions in the ropes leading from the sheave 
to the lift car and counterweight (T, being the greater), 
p the coefficient of friction, @ the arc of contact of 


ropes on sheave, and e = 2-718, becomes = ang MO coneca 
for a sheave having V-grooves. A factor differing from 
cosec a is obviously used for undercut grooves; it 
varies with the width of the undercut. To compensate 
for the reduction in the resultant pressure on the 
sheave when using a plain half-round groove, it is 
necessary to increase the arc of contact that the ropes 
make on the sheave ; this is accomplished by emplo 
ing a secondary pulley. The ropes then pass from ply. 
lift car over the traction sheave, then round the 
secondary pulley, over the traction sheave again and 
then to the counterweight, thus making nearly 360 deg. 
of contact with the traction sheave. This arrangement 
of roping, illustrated in Fig. 3, page 119, is known as 
** double-wrap.’ 

The weight of the suspension ropes on long-travel 
lifts can become an appreciable out-of-balance load, 
and now that traction machines are invariably used 
with such lifts, it is often ni to provide rope 
compensation ; this consists of ropes attached to the 
underside of the car frame and counterweight and ten- 
sioned by passing them under a pulley mounted in a 
guided frame situated in the lift pit. 

(To be continued.) 





BRITISH ENGINEERING EXPORT JOURNAL.—The July- 
August issue of the British Engineering Export Journal 
constitutes the first number of a new series. The 
periodical was founded in 1919 as the British Enyineers’ 
Home and Export Journal, and during the war was re- 
duced to pocket size. The publishers inform us that, 
having received a slightly increased paper allocation, 
they have decided to issue the Journal in its present new 
format, measuring 84 in. by 114 in., in alternate months, 
until the paper situation permits them to resume monthly 
publication. The circulation is entirely overseas, an 
articles in the issue deal with boilers, shipbuilding, airport 
lighting, wiredrawing machinery, Diesel-electric loco- 
motives, electricity generation equipment, machine tools 
and other subjects. A supplement, printed in Spanish, 
and dealing with electric locomotives and new engineer- 
ing equipment, is included. The Journal is well printed 
and produced ; the illustrations, in general, are clear and 
attractive. The publishers are The Trader Publishing 
Company, Limited, Dorset House, Stamford-street, Lon- 
don, S.E.1, and the Editor, Mr. C. H. 8S. Tupholme. The 
annual subscription is 20s., postage included. 
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LIFTING AND HAULING APPLIANCES. 


567,369. Luffing Gear for Cranes. J. Boyd, of Bath. 
(2 Figs.) February 20, 1943.—The invention is a hydrau- 
lic control for luffing the jibs of cranes in which lifting is 
effected by other than hydraulic power. The Iuffing 
apparatus consists of a hydraulic cylinder having a piston 
rod 2 which is connected by alink with the jib at a position 
below the luffing axis. A motor-driven pump 8 and an 
oil reservoir 9 are connected to the cylinder. The cylin- 
der is rigidly secured in the jib structure, and the luffing 
apparatus turns as a whole with the slewing of the crane. 
The piston rod 2 is integral with a tail rod 11. The pump 
8 is of the rotary radial vane type, and one side is con- 
nected by a pipe to one end of the cylinder and the other 
side to the other end of the cylinder. Thus, when the 
system is full of oil, rotation of the pump simultaneously 
raises the pressure on one side of the piston and reduces 
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it on the other side. Both sides of the pump are con- 
nected independently to the reservoir by way of com- 
posite non-return valves 17. Further, two by-passes 
connect the two sides of the pump, one through a non- 
return valve 19 operating in one direction and the other 
through a non-return valve 20 operating in the other 
direction. Both these valves are spring-loaded against 
opening and function to take up shock from the jib on 
the piston. Each of the non-return valves has one com- 
ponent spring-loaded to open only towards the reservoir 
under oil pressure in excess of the pressure operating the 
by-passes 19 and 20, and a second component spring- 
loaded to open only away from the reservoir, this second 
component being loaded so as to be self-supporting. In 
this way excess oil in the pump and cylinder can return 
to the reservoir through the first component, the second 
one remaining closed, while liquid can be drawn from the 
reservoir through the second component, the first one 
remaining cloged. (Accepted February 12, 1945.) 


METALLURGY. 


567,355. Tube-Swaging Machine. Wellman Seaver 
Rolling Mill Company, Limited, of London, and S. Smith, 
of London. (7 Figs.) September 14, 1943.—To enable 
@ metal tube to be cold drawn it is first necessary to 
reduce the end of the tube to permit the grip by which it 
is drawn along to pass through the dies of the draw bench. 
When this reduction is effected by a tagging hammer, the 
end of the tube must first be heated, and during tagging 
it has to be rotated so that the reduced end is formed 
central and symmetrical. Particularly with a thin-walled 
tube it is difficult to achieve symmetry of the reduced end. 
The present invention facilitates the achievement of the 
desired accuracy. A square frame 1 has a circular open- 
ing in each face through which a hydraulic cylinder 3 
projects and is bolted to the frame. Each ram 5 has a 
tail rod to which is secured a cap 7 the lower edge of which 
meets the end of the cylinder to limit the amount of 
travel of the ram out of the cylinder. A spring within 
the cap returns the ram at the end of its stroke. The 
cylinders are connected to a common oil supply so that 
all the rams move inwards together. Each ram carries 
a tool 12 to deform the tube 13 and the shape of these 
tools is such that their forward movement can continue 
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when they incer-engage. Thus,in theexample illustrated, 
the flanks of each tool are inclined at 45 deg. to the axis 
of travel of the tool. The square frame 1 has a tubular 
extension which constitutes a support for the tube 13. 
In use, the tube 13 is placed in the support so that its enq 
lies between the rams. Oil under pressure is admitted 
to the cylinders 3 and the rams 5 move forward so that 
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the tools 12 engage the tube end uniformly. The points 
Cause an initial collapse at four points of the tube, after 
which the tube is gradually deformed to a shape which 
resembles, in cross section, four parallel tubes in the 
form of a square. During this operation the inclined 
faces of the tools 12 slide past one another, Furthermore, 
the inter-engagement of these faces prevents any one ram 
from moving without a corresponding movement of the 
others. Thus, the axis of the tube does not move and its 
collapse is symmetrical. (Accepted February 9, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


567,389. Securing Boiler Stays. Richardsons, West- 
garth and Company, Limited, of Wallsend-on-Tyne, 
J. A. Dorrat, of Newcastle-on-Tyne, and H. Hunter, of 
Gosforth. (2 Figs.) September 7, 1943.—This invention 
is a method of welding boiler and similar stays. The 
end of the stay 1 is passed just through a hole in the plate 
2 so that the extremity of the stay is approximately level 
with the outer surface of the plate. The hole in the plate 
2 and the end of the stay 1 are both cylindrical, and the 
hole is made of larger diameter than the stay so thata 
parallel sided annular clearance is provided between the 
hole and the stay. A chamfered copper backing bar 4 
is clamped on to the stay against the inner surface of 
the plate and this closes the inner end of the clearance. 
The weld is effected in this clearance which is filled with 
the weld metal. The weld extends right through to the 
inner side of the plate and completes the continuity of 
the plate through the stay. In a slightly different 
process, the hole in the plate 2 and the end of the stay 1 
are both cylindrical, but the stay fits closely in the hole. 
The end of the stay, however, projects only a small 
distance into the hole so that a cylindrical recess is left 
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in which the weld metal is deposited. A copper backing 
bar is again clamped in place and heavy gauge welding 
rods employing high current are used to fuse right 
through the stay to the back of the plate. The filling 
of the recess is then completed. By using an automatic 
welding machine having large-gauge welding rods the 
weld can be made in one operation, the process being of 
the submerged arc type. The distance which the stay 
projects into the hole depends on the type of electrodes 
used for the welding. The method has been found par- 
ticularly suitable in practice for boiler stays such as the 
short stays which support the adjacent plates of two com- 
bustion chambers in Scotch boilers. An advantage of 
this method lies in the ease with which the welding 
operation can be carried out, and it also allows the stays 
to be put quite close to obstructions, such as the com- 
bustion-chamber wrapper plate, without impairing the 
ease of welding or the ease of inspecting the weld. Since 
the stay does not protrude from the plate, there is 4 
consequent elimination of burning of the stay when the 
end faces into a combustion chamber. The method also 
provides an intimate connection between the plate and 
stay and consequently a good heat transfer. (Accepted 
February 12, 1945.) 
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THOUGH it is unnecessary to emphasise two major 
effects of a long-continued war on the engineering 
industry of any country, some reference to them is 
permissible in describing a particular works. These 
effects are, first, a changeover either partial or com- 
plete, in the products of a works normally specialis- 
ing in definite classes of machinery, and, secondly, 
the extension of a works to meet increased demands 
for its normal products, such increase being in either 
quantity or size, or both. An example of these 
changes, some of which, however, were made before 
the war, is afforded by the Lynton Works of Messrs. 
W. H. A. Robertson and Company, Limited, Bed- 
ford, and some account of the resultant increased 
capacity may be given, particularly since previous 





ducts normally manufactured may be gained by 
noting that, broadly speaking, they are produced 
in three distinct departments. The first of these, 
the “‘R” Department, is concerned with a vast 
range of rolling mills and ancillary equipment ; the 
second, known as the ““W and D”’ department, 
covers an equally extensive field in machinery for 
wire-drawing, sheet-flattening, etc. ; while the third, 
the “ K and 8 ” department, expanded considerably 
during the war, covers various small tools and 
machine accessories. The non-ferrous foundry is 
capable of producing castings up to 16 ewt. in 
weight, and can handle gunmetal, phosphor-bronze, 
manganese bronze, aluminium bronze, naval brass, 
and yellow brass. The increase in size of the products 
in the “R” and “W and D” departments, as 
dictated by demand, inevitably presented some pro- 
blems in shop extensions, since both additional 
height and heavier handling equipment were neces- 
sitated, a condition which may be illustrated by the 
views of the typical shops given in Figs. 1 and 2 





Fig. 1. 


HEAvy 


articles in these columns dealing with the firm’s 
products have generally described small specialised 
machines, the last of these articles dating as far 
back as 1933. At the same time, it must be made 
clear that the range of products has been so greatly 
extended that little more than a brief outline is here 
possible. An interesting feature of the works may be 
noted at the outset, this being that Messrs. Robertson 
purchase the necessary castings and forgings in the 
rough, the works, therefore, being concerned mainly 
with design, research, machining, erection, testing 
and experiment. This is naturally a matter of 
domestic policy, but it may be suggested that the 
practice does, at all events, prevent the occurrence 
of bottle-necks in a foundry or pattern shop since 
a firm purchasing partly-furnished materials outside 
has, obviously, access to more than one source of 
supply. It may be noted, however, that Messrs. 
Robertson have a small non-ferrous foundry for 
such parts as bearings, etc., these parts being subject 
to very precise specification and to close control. 
The company was founded and the works started 
in December, 1907, by the present managing 
director, Mr. W. H. A. Robertson, M.I.Mech.E. 
Since that date, expansion has been continuous, 
both as regards personnel, plant, premises and 
equipment, the personnel having nearly trebled in 
the last few years. A first general idea of the pro- 








MACHINE SHOP. 


above and on page 122, and of heavy work in Figs. 3 
and 5, on pages 123 and 124. 

In Fig. 1 is shown one end of the heavy machine 
shop, one of the latest parts of the works. The 
method of construction will be clear, namely, a 
heavy crane gantry and columns with a light wall 
and roof structure. The necessity for height and 
ample crane power is well indicated by the rolling- 
mill housing seen in the centre, this housing having 
an overall vertical dimension of 20 ft. 3 in. and 
weighing over 75 tons. The crane lifting the housing 
is of the overhead electric travelling type manufac- 
tured by Messrs. Wellman Smith Owen Engineering 
Corporation, Limited, and has a lifting capacity of 
80 tons. The crane in the background, also electric, 
has a lifting capacity of 40 tons and was manu- 
factured by Messrs. Herbert Morris, Limited, Lough- 
borough. A smaller electric travelling crane runs 
on the same gantry in this shop, while at intervals 
on each side throughout its length are swinging jib 
cranes attached to the gantry columns. The shop, 
in general, is equipped with the heavier machines 
to deal with the larger pieces of work. At the 
right of the housing in Fig. 1, for instance, is seen 
a horizontal and vertical wall-type planing machine 
by Messrs. Scottish Machine Tool Corporation, 
Limited, Glasgow. This has a capacity of 15 ft. by 
12 ft., and the rolling-mill housing seen is being 





removed from its table. In the background and 
to the left are other machines of different types. 
Altogether, in this and other shops, there are twelve 
planing machines by various makers and having 
different capacities. 

The machine and erecting shops for the lighter 
work lie, in the main, at right angles to the heavy 
machine shop. One such shop is seen opening into 
the heavy machine shop on the right in Fig. 1. This 
shop is provided with a 40-ton electric travelling 
crane by Messrs. Cowans, Sheldon and Company, 
Limited, Carlisle. This crane runs overhead along 
the machine shop shown in Fig. 2, It may be noted 
that the castings in the foregound of this illustration 
are not examples of Messrs. Robertson’s normal pro- 
ducts, but are crankcases for internal-combustion 
engines and form part of the firm’s additional war 
work. On the left some boring machines will be 
noticed. The shop is also served by a 10-ton elec- 
tric travelling crane, and there is, of course, a full 
complement of hand-operated jib cranes. Flanking 
the shop and parallel to it are a number of other 
bays for light machining and erection. One of 
these is shown in Fig. 4, on page 124. Here, again, 
as in all the shops, rapid handling is provided by 
adequate crane equipment. Movement outside the 
shops is dealt with by a Ransome and Rapier mobile 
crane and by Lister trucks. Since machining and 
erection form the major part of the activities of the 
works, it is to be expected that the machine tool 
equipment is exceptionally ample and complete. 

The planing machine equipment has already been 
mentioned, but it may be noted that there are 


jlathes of many types and capacities, shaping 


machines, slotting machines, milling machines and 
fixed, chiefly radial, and portable drilling machines ; 
grinding work is also well catered for. There is, of 
course, the normal equipment of twist-drill, universal 
and tool grinders. There are no gear-cutting ma- 
chines, all the gears being purchased outside. Here, 
again, an economical policy is adopted for because 
such a wide range of gears is involved in the firm’s 
products that the number of machines necessary to 
cover it would make too great a demand on both 
space and skilled labour. There are, of course, 
power-driven hacksaws and other small tools, and 
an adequate equipment of measuring apparatus, 
such as hardness testers, optical comparators and 
the like. 

Before dealing with typical machines produced in 
the factory a few notes on its general organisation 
may be given. It is satisfactory to observe, for 
example, that the firm is well abreast of the times 
with regard to technical education, every encour- 
agement being given to the younger employees 
to obtain this at evening classes. All employees 
under 21 years of age taking the Engineering 
Courses at the Bedford Technical Institute, com- 
pleting 84 per cent. of the possible attendances 
and gaining a satisfactory report, receive a special 
merit bonus, ranging from 2s. to 6s. per week, 
according to the course taken, for a period of 52 
weeks should they remain in the firm’s employ. 
Two of these courses enable students to sit for the 
examinations for National Certificates in Engin- 
eering. The whole of the cost of fees and books 
is defrayed by the company, a condition which 
also applies to employees making 80 per cent. of 
possible attendances and gaining 40 per cent. of 
marks for homework in any particular class. 
Those falling short of these high standards, but 
still attending classes, receive half the cost of 
books and fees from the company. A library of 
technical works and publications has been estab- 
lished on the works premises and facilities for 
reference are freely available, while books are also 
lent out. Some thirty journals, including those of 
the major professional institutions and the leading 
technical papers, are regularly taken. 

On the recreational side there is a flourishing 
sports and social club. The company has, further, 
rented a piece of ground about 54 acres in extent 
which has been divided into 68 allotments for culti- 
vation by the employees. As regards the physical 
welfare of the employees, there is a canteen, which 
can seat up to a hundred persons, and bicycle storage 
racks are provided. There is a first aid room for 
accidents and a strong ‘‘ Safety First ’’ committee 
on which all departments of the factory are repre- 
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sented. To cover disablement from sickness or 
accidents a Sick and Dividend Club is open to em- 
ployees who have attained the age of 18 and have 
been employed for twelve months. The Club is 
contributory and provides funds for relief of mem- 
bers during sickness or accidents (supplementary to 
Health Insurance and Workmen’s Compensation 
Act) and to make grants in the case of dependants 
of deceased members. Every employee is insured 
against accidents which might occur while on the 
company’s premises. Of the activities specifically 
connected with the war, mention may be made of 
the very thorough organisation for Civil Defence ; 
there were 38 air raid shelters. 

Probably a more accurate idea of the capacity of 
the works will be gained by a brief description of 
some of its recent products, a beginning being made 
with an outline of some of the activities of the “ R” 
Department, the head of which is Mr. C. E. Davies, 
M.I.Mech.E., one of the directors of the firm, who 
has as his immediate assistant Mr. L. R. Under- 
wood, D.Sc. (Eng.), Ph.D., M.I.Mech.E., formerly 
Chief Engineering Officer, Technical Department, 
of the British Iron and Steel Federation, and the 
author of two exhaustive reports on rolling mill 
practice to the Rolling Mill Research Sub-Com- 
mittee of the Federation. The general manage- 
ment of the works is in the hands of Mr. W. W. 8S. 
Robertson, B.Sc. (Eng.), M.I.Mech.E., who is joint 
managing director with Mr. W. H. A. Robertson. 
The ““W and D” and “K and S” departments 
will be dealt with later, but it may be appropriate 
to mention here that Messrs. Robertson are asso- 
ciated with three American firms manufacturing 
machinery of similar type. These firms are Messrs. 
Torrington Manufacturing Company, Torrington, 
and Messrs. Hallden Machine Company, Thomas- 
ton, both in Connecticut, U.S.A., and Messrs. John 
Robertson Company, Brooklyn, New York, U.S.A. 
As an example of the liaison between the associated 
firms it may be mentioned that the 1,600-ton lead 
press for cable covering described in ENGINEERING, 
for May 27, 1938, page 595, was manufactured by the 
John Robertson Company, and installed over here 
through the agency of Messrs. W. H. A. Robertson. 
There is nothing, however, as regards both working 
agreements and facilities to prevent such equip- 
ment being made by the British firm ; in fact several 
have been built at Bedford since the article referred 
to was published. 

Before giving illustrations of modern rolling mill 
practice, the term “ modern” being here used to 
cover the last ten years or so, it is advisable to 
clarify the situation by some definitions, since, in 
certain cases, the commonly-accepted mill classi- 
fications are somewhat misleading. To begin with, 
a two-high rolling mill has two horizontal rolls 
placed vertically one above the other and having 
pressure applied to one or other of them; this 
arrangement is, in fact, that of the common domestic 
wringing machine. The two-high mill may be either 
reversing or non-reversing. The three-high mill 
has three such rolls disposed vertically. This type 
of mill is non-reversing only, but the material can 
be passed through it in both directions to effect 
reduction by using either the pinch above the 
centre roll or that below it. The four-high mill has 
four rolls arranged one above the other. It may be 
either reversing or non-reversing. The centre pair 
of rolls, the work rolls, effect the actual reduction, 
the outer rolls, in contact with the centre ones and 
very much larger in diameter, are support rolls 
only, their object being to prevent the work rolls 
from being distorted by the opposing pressures 
created by the resistance of the material between the 
rolls and the loads on the roll necks due to the screw 
down adjustment. When a six-high rolling mill is 
referred to, the conception of the vertical stacking 
of the rolls no longer applies ; a six-high mill can, 
in fact, be less in height than a four-high mill of 
the same capacity. This is because in the six-high 
mill each work roll has two support rolls arranged 
side by side, the support rolls touching the centre 
roll concerned in its two top quadrants respectively. 
This arrangement prevents the work rolls from 
being distorted in the lateral direction, and is, of 
course, equally effective in the vertical direction. 
From it the six-high mill is generally known as a 
cluster mill. The principle of multiple support 
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rolls is carried still farther in the twelve-high, 
or “Rohn,” mill, where there are five support 
rolls, arranged “‘ round” the work roll, to each of 
the latter. In the “Sendzimir” system, each 
work roll is backed by no less than nine support 
rolls. Taking the top work roll, this has above it 
two support rolls, themselves backed by three 
support rolls, which three rolls are, in turn, backed 
by four support rolls. The same arrangement is 
adopted for the bottom work roll. 

It will be appreciated that the different arrange- 
ments are really methods of providing for increased 
rolling pressure while using work rolls of relatively 
small diameter. No attempt is made here to 
allocate appropriate spheres of use to these arrange- 
ments, and only two-high and four-high mills are 
shown in the illustrations. Even then, it is not 
practicable to discuss the factors determining the 
selection of a two-high mill in preference to a four- 
high mill for any particular rolling programme, 
though it may be stated that these factors include an 
optimum work-roll diameter, the relation of the 
width and thickness of the entering material and of 
the finished product, and the hardness of the material 
before and after rolling. Apart from these main 
factors, there are other considerations, such as ques- 
tions of roll pressure, distortion of rolls by overheat- 
ing, rolling speed, strip tension, strip lubrication and 
a number of others. Enough has been said, however, 
to show that rolling mill design is a complex business, 
and that, although theory has made great advances 
of late years, a long and varied practical experience 
in construction is essential to effective progress. 
The accumulation of data from such experience has 
led to a comparatively rapid development in a 
number of directions in recent years. It is not so 
long ago; for instance, that the maximum practical 
rolling speed for cold rolling was held to be about 
100 ft. per minute. Modern strip mills are operated 
at anything up to 500 ft. per minute, while for high 
production in certain types of steel and non-ferrous 
metal strip speeds up to 2,000 ft. per minute may 
be used ; demands for even higher speeds can easily 
be met. 

There are corresponding changes in practice with 
regard to roll diameter; Messrs. Robertson’s 
present practice ranges from mills with rolls } in. 
to 56 in. in diameter, occasionally even greater. 
The question of roll sizes is, however, too complex 





for detailed discussion, but it may be pointed out 
that in four-high mills, the work rolls may range 
between | in. and 24 in. in diameter and the support 
rolls between 3 in. and 56 in. in diameter. In the 
*“* Rohn ”’ type mill mentioned above the work rolls 
may be as small as } in. in diameter. In two-high 
mills the rolls may be up to 30 in. or more in dia- 
meter. It may be pointed out that, with one ex- 
ception, all the illustrations of rolling mills we have 
selected are of single-stand mills. Three, or more, 
such mills can be arranged in series, or tandem 
fashion, the material as it leaves the first mill passing 
directly into the second and thence into the third, 
and soon. The mill shown in Fig. 5 is of the four- 
high type for the cold rolling of steel strip. The 
work rolls are 19 in. in diameter and the support 
rolls are 49 in. in diameter; the face width is 
84 in. The photograph from which the illustra- 
tion has been reproduced was taken during the 
erection of the mill in the heavy machine shops 
of the Lynton Works and, in consequence, it is 
seen to be only partly complete, no driving gear, 
for example, being visible as in most of the mills 
shown in Figs. 6 to 9, page 130. Apart from exhibit- 
ing very well the size of the mill, as indicated 
by the man in the foreground, Fig. 5 is interesting 
as illustrating a characteristic feature of Messrs. 
Robertson’s practice, namely, the application of 
the principle of fluid-film lubrication to roll-neck 
bearings, this application having been given the 
name of “ Flood ”’ lubrication by the firm. The 
old form of roller bearings was that of an open 
sector, a partial bearing on the top of the top roll 
neck and a similar one on the bottom of the bottom 
roll neck being employed. Lubrication was by 
means of grease or oil applied periodically but, 
even when low rolling speeds were used, this method 
usually necessitated the cooling of the necks and 
rolls by jets of water; the lubricant being, of 
course, irrecoverable. Apart from these draw- 
backs the loss of power due to the inefficiency of 
the bearings was greater than is generally believed. 
Some comparative tests of the efficiency of different 
bearings carried out to determine the power con- 
sumption at the same rate of production may be 
referred to in this connection. 

In an old type mill with plain grease-lubricated 
bearings and external water cooling and with 4 
rolling speed of about 80 ft. per minute, the power 
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absorbed by the bearings was 80 kWh per ton 
of output. In a modern mill of Continental con- 
struction with oil lubrication and internally-water- 
cooled bearings, the power absorbed was found 
to be 39 kWh per ton, the rolling speed being 30 m. 
(98-42 ft.) per minute. This result was a notable 
reduction but a Robertson mill with “ Flood ” 
lubrication bearings took only 27 kWh per ton of 
output, even though the rolling speed was at least 
three times as great, being 300 ft. per minute. 
Translated into terms of total power it may be 
stated that with the old form of open roll bearing 
with oil or grease lubrication, anything between 
30 per cent. and 90 per cent. of the total power 
applied to a cold rolling mill might be absorbed 
by bearing resistance. The details of the “ Flood ” 
lubrication system are not visible in Fig. 5, but 
it may be described briefly as follows. The 
actual bearing by means of which the rolling 
pressure is applied to the rolls extends over ap- 
proximately one-third of the periphery of the neck, 
this pressure being applied to the top of the top 
roll necks with a corresponding pressure reaction 
on the bottom of the bottom roll necks. The 
remaining two-thirds of the periphery in each case 
is occupied by an oil-bath chamber through which 
a flow of oil at a low pressure is continuously 
circulated. The inlet and outlet pipes to these 
chambers can be distinguished in Fig. 5. The cham- 
bers have sealing devices to prevent leakage of 
oil, while accurate location is provided by a ring 
of ball bearings at one end of the rolls, usually the 
driving end, the other bearing being free to float. 
Outside the ball-bearing races is an oil seal and a 
clamping cover, this cover being what is seen in 
the illustration. There is also an oil seal on the 
inside of the main bearing. Should water-cooling 
of the work rolls be required, the water is intro- 
duced to the interior of the rolls by an axial con- 
nection on the neck. The efficiency of the ‘‘ Flood ”’ 
bearings is stated to be practically equal to roller 
bearings but the load capacity is much greater. 
The roll necks may be as much as 80 per cent. 
of the roll diameter, whereas with the roller bear- 
ing it is understood that the ratio is markedly 
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less. This increase in roll-neck diameter has an 
important influence on four-high mill practice, 
inasmuch as it enables smaller support rollers to 
be used since the diameter of the support roll neck 
determines, to a large extent, the rigidity of the 
roll. On the subject of bearings for rolls it may 
be said that Messrs. Robertson are carrying out 
extensive researches in the use of plastic materials 
instead of metal where this material seems to be 
advantageous and, in accordance with their usual 
practice, are attacking the problems involved by 
investigation of fundamental characteristics rather 
than by modification of technique already in 
existence. 

The two-stand four-high tandem mill shown in 
Fig. 3 is employed in the rolling of light-alloy strip. 
Each stand has work rolls 17 in. in diameter, and 
support rolls 42 in. in diameter; the face width 
of the rolls is 60 in. The support rolls, as already 
indicated, are carried in “Flood” lubrication 
bearings, the work roll necks being supported in 
plain white-metal lined bearings lubricated with 
oil from the same circulating system as the ‘‘ Flood ” 
lubrication bearings. Each stand is fitted with 
powerful two-motor screw-down gear of the worm 
and spur wheel type, which has been developed by 
Messrs. Robertson and is a standard fitting on their 
large mills. The mills are driven by direct-current 
motors with variable-speed control on the Ward- 
Leonard system. The view given of the mills is 
from the delivery end, the mechanism seen to the 
right being an edge trimming and coiling plant. 
The trimming is effected immediately after the strip 
leaves the rolls. It consists, essentially, of two pairs 
of revolving disc cutters, the distance between 
which can be adjusted, to suit various widths of 
strip and widths of trim. The material cut off,the 
edges of the strip is guided into a scrap cutter, 
which cuts the ribbons into short lengths and 
delivers these pieces into bins beneath the machine. 
The cut edges are given a final trim by revolving 
cutters, similar in principle to the cutters of a 
lawn mower, after which the strip passes to the 
coiling mechanism. This consists of a collapsible 
drum-type coiler, driven, through a reduction gear 
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unit, by a direct-current motor with an automatic 
strip-tension control which enables constant tension 
to be maintained at a predetermined value—which 
the coil is building up on the drum and also during 
changes in rolling speed either in the course of 
running or during acceleration and deceleration. 
The coiler is fitted with an air-operated coil ejector 
and an outer swinging bearing designed to take the 
horizontal pull on the drum due to strip tension. 
Dealing now with thé mills shown in Figs. 6 to 9, 
on page 130, that seen in Fig. 6 is arranged for rolls 
of a face width of 52 in. for rolling alloy-steel sheets 
40 in. wide and from 10 gauge to 23 gauge thick. 
The mill is a four-high non-reversing cold-rolling 
mill, and has work rolls 14 in. in diameter and sup- 
port rolls 37 in. in diameter, the necks of the latter 
bing carried in ‘‘ Flood ”’ lubrication bearings. The 
screw-down gear is operated by a separate motor 
for each end of the rolls. The view is taken from 
the inlet side and a roller inlet table is fitted ; the 
outlet table is of the belt-conveyor type. The 
drive is particularly compact, the main motor, in 
the right foreground, being on the same side of the 
reduction gear housing as are the roll spindles seen 
behind it. For handling this type of material, and 
also mild steel, speeds of the order of 150 ft. per 
minute are common. The mill shown in Fig. 7 is 
of a markedly different type from those already 
described and is an example of a mill for the finished 
rolling of aluminium foil. Foil rolling proper com- 
mences with strip material about 0-5 mm. (0-196 in.) 
thick, which is reduced in mills of the type shown in 
Fig. 7 to a range of final thicknesses of the order of 
0-009 mm. to 0-005 mm. (0-00035 in. to 0-0002 in.). 
Usually a group of four foil mills is employed, 
the various passes being suitably distributed 
between the mills. In the mill illustrated in 
Fig. 7, the foil is produced in strip 800 mm. 
(31-5 in.) wide by 0-018 mm. (0-0007 in.) thick. 
It is of the two-high non -reversing type and has 
rolls 330 mm. (13 in.) in diameter by 850 mm. 
(33-46 in.) face width. The rolling speed is 120 m. 
(400 ft.) per minute. It will be clear from the illus- 
tration that the rolls are mounted in “ Flood” 
lubrication bearings, but it will also be noted that the 
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familiar top screw-down gear is absent. This is 
because the roll regulation is effected by hydraulic 
cylinders under the bottom roll. The two pressure 
gauges seen on top of the left-hand housing indicate 
the load at each end of the rolls, respectively, the 
load being applied as necessary by a hand pump 
actuated by the lever seen in the foreground. A 
second peculiarity which will be noticed is that the 
foil, clearly recognisable as being wound on a drum 
on the right hand, does not apparently issue from 
between the rolls. It will also be seen that the 
machine is symmetrical on each side of the housings 
and from this the existence of a similar drum on the 
left-hand side may be inferred. 

This construction is explained by the fact that 
between each coiler drum and the rolls the foil 
hangs in a loop, at-the bottom of which is a weight- 
loaded roller. It is by the control of the loading 
of these rollers, of which there is one on each side, 
that the desired tension on the foil is secured. The 
load is determined,. according to the thickness of 
the foil required, by means of a sliding weight on 
a weigh-bar, the construction being somewhat ana- 
lagous to the common steelyard. At this point, the 
drive may be referred to. The rolls are driven by 
a variable-speed alternating-current motor and 
the coiling drums derive their motion from the 
main drive through a friction clutch. The adjust- 
ment of the clutch is effected by the small motor 
visible in front of the drum drive gearcase. The 
small motor is, in turn, controlled, through an 
electrical device, by the movement of the floating 
roller. Referring to Fig. 7, the drum on the left- 
hand side, termed the de-coiler, but not visible in 
the illustration, holds a coil of the unfinished foil, 
the finished foil being wound on the right hand, or 
coiling, drum. It will be obvious that the speed of 
rotation of this drum will have to be reduced as the 
coil increases in diameter and, conversely, the de- 
coiling drum will have to be speeded up. This 
increase of speed will increase the tension on the 
outlet side and the floating roller on that side will 
rise. In doing so, however, the motion of this 
roller will cause the friction clutch to be adjusted 
30 that the rotational speed of the coiling drum will 
be restored to normal again. A complementary 
action occurs with the de-coiling drum and the 
tension is thus maintained automatically at the 
correct figure on both sides of the rolls. 
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The rolling of thin and wide materials such as 
aluminium foil necessitates the extremely precise 
adjustment of the roll pressure and of the inlet 
and outlet tensions, but once these are determined 
for a particular set of conditions the machine can 
be run to reproduce the original results for every 
succeeding coil and its automatic working eliminates 
the personal factor to a very large extent. It may 
be pointed out, however, that neither the hydraulic- 
pressure control nor the automatic tension control 
are confined to the production of aluminium foil ; 
the latter system lends itself equally well to other 
types of mill employed in the production of thin 
strip in other metals, such as tin foil, tin-lead foil 
and lead foil. Referring to the less common metals, 
it may be mentioned that two-high and four-high 
mills are manufactured for handling molybdenum, 
tungsten, tantalum, etc. The firm also make hand- 
operated mills for use in the jewellery industry to 
produce wire and sheet in gold and other precious 
metals, this industry requiring machines capable 
of working with a high degree of precision. In 
connection with special mills, it may be noted that 
experimental rolling mills are made, these having 
an exceptionally large speed range, pressure-measur- 
ing equipment and tension control: 

Two examples of mills for the more ordinary 
non-ferrous metals are shown in Figs. 8 and 9, 
these being selected to show the difference in con- 
struction for different products of the same metal. 
The machine shown in Fig. 8, page 130, is a two-high 
reversing hot-rolling mill for brass strip. The 
material is generally entered in the form of slabs 
about 50 mm. (2 in.) thick which are reduced to strip 
form about 6 mm. (0-236 in.) thick in such a number 
of passes as may be necessary. The rolls are 610 mm. 
(24-02 in.) in diameter by 920 mm. (36-22 in.) 
width of face, this face width enabling strip up 
to 20 in. wide, depending on the finished thickness, 
to be produced. The rolling speed is 46 m. (150 ft.) 
per minute and the mill is driven by a 450-h.p. 
motor ing at 485 r.p.m., transmission being 
through the double-helical double-reduction gear 
seen to the right. The roll bearings in this mill 
are of bronze and have mechanical forced-feed 
grease lubrication. The roll assembly is mounted 
on @ sledge so that the rolls and bearings can be 
removed as a single unit; part of the sledge can 
be distinguished below the bottom roll to the left 
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of Fig. 8. The roll screw-down gear is in this case 
motor-operated, a motor actuating, through spur 
gears, worm reduction gearing. The long lever 
seen near the left-hand housing controls a clutch 
which enables movement to be given to either 
end of the top roll at will. In some instances pre- 
setting of the screw gear and automatic reversal is 
provided. No feed equipment is shown, but in a 
usual lay-out live roller tables are employed on 
each side leading from the reheating furnace to 
the rolls and thence to the cooling stack, these 
rollers being synchronised with the main mill 
motor. Almost identical mills may be used for the 
cold breaking down of brass, or mills of the non- 
reversing type having a rolling speed of the order of 
75 ft. per minute may be employed. 

The mill shown in Fig. 9 is an example of a 
finishing mill for the cold rolling of brass strip. It 
is a two-high non-reversing mill with rolls 300 mm. 
(11-81 in.) in diameter by 510 mm. (20-08 in.) 
width of face. The rolling speed is normally about 
90 m. (295 ft.) per minute and the strip may be 
reduced from about 0-040 in. to anything between 
0-004 in. to 0-010 in. thick. The drive is by a 
125-h.p. motor running at*485 r.p.m. The rolls 
are carried in ‘“‘ Flood” lubrication bearings and 
the screw-down gear is hand-operated by the 
large wheel seen to the right, the two levers behind 
which operate dog clutches so that either end of 
the top roll can be raised or lowered independently 
of the other. The two projecting bars seen below 
the bottom bearing are rails to facilitate roll chang- 
ing. The view given of the mill is from the outlet 
side ; on the inlet side there is a patent press and 
feed-in table. The mechanism seen on the left of 
the housings is a Torrington single-type automatic 
coiler the object of which is to enable the strip to 
be fed into the mill and coiled on a drum when 
the mill is running at full The drive for 
the drum is cased in but it is derived from the main 
reduction gear. The driving transmission is through 
an adjustable slipping clutch and a disengaging 
clutch. The outer end of the drum shaft is sup- 
ported in lever-carried bearings which can be swung 
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out of the way, to permit the removal of the coiled 
strip from the drum, by the operation of a pedal. 
The drum is embraced by a pair of hinged arms 
carrying rollers which press on its periphery. As 
the strip emerges at full speed from the rolls it is 
gripped first between the rollers and the drum and 
is wound on the drum for a few turns. At this 
point a locking catch is automatically disengaged 
and the arms open, under spring tension, thereby 
enabling the remainder of the strip to coil upon 
the drum under frictional tension, the desired 
tension being provided by the slipping clutch 
adjustment. When the whole of the strip has been 
wound on to the drum, operation of the pedal 
swings the outer bearing out of the way, while 
another pedal movement disengages the drive and 
brings the drum to rest. The operator, who has 
both hands free, then takes hold of the coil and by 
a third pedal movement reverses the direction of 
rotation of the drum, this operation loosening the 
coil sufficiently to enable it to be readily slid off the 
drum, which is then again brought to a standstill. 

It is not proposed to mention any other of the 
numerous types of rolling mills and accessories 
which Messrs. Robertson manufacture, but some of 
their other products will be referred to in a subse- 
quent issue. 

(To be continued.) 





NOTES FROM SOUTH AMERICA. 


A RECENT examination of all sources of information 
available from Latin-American countries discloses what 
was to be expected at the end of nearly six years of hos- 
tilities. There is scarcely a country which does not 
report an acute shortage in many staple lines of imports, 
or which does not reveal the existence of plans for indus- 
trialisation, electrification and generally development 
essentially dependent upon the importation of capital 

plant, equipment, structural material, etc. 
Moreover, in most cases the Latin-American countries 
have built up large favourable trade balances besides 
acquiring very substantial holdings of gold and foreign 
exchange, but even these resources do not constitute an 
abundance in relation to their crying need for imports. 
Accepting that Britain and the United States must 
be the major sources of supply, it is for exporters on 
this side of the Atlantic to determine how speedily, 
and in what measure, Britain’s pre-war trading position 
can be restored, and to improve upon it substantially. 
The availability of shipping is, of course, an urgent 
problem, as are also the inadequate internal transport 
facilities in many of the South American countries. 

In view of the circumstances outlined above, it is 
not surprising that there are increasing indications of 
the international interest in the t possibilities in 
the Latin-American markets. - = — in- 
crease tly the lending power of the Export-Import 
Bank §f Washington is P special interest, as that 
Bank has ted extensive credits in the past to 
Latin-American countries, notably Brazil, for supplies 
of capital goods for the development of transport and 
communications in particular. Canada, also, is show- 
ing considerable interest in developing trade with 
Latin America, as are also the neutral European 
countries. Australia’s post-war ambitions embrace 
South America, one of the most interesting projects 
being a direct air route across the South Pacific to 
Chile. With regard to shipping, not only Australia 
and Canada, which have built fleets during the war and 
intend to keep them, but also certain European 
countries as as tina, Brazil and other Latin 
American republics hope to take their share in filling 
the gap left by Germany and Japan and the cut in 
Italian shipping. 

It is indicative of the enormous cash resources which 
Argentina possesses, to purchase from abroad the great 
quantity of engineering and other supplies urgently 
needed, that the international reserves of gold and 
foreign currency are now at the highest figure recorded 
in the history of the country. The shipping shortage, 
however, is hitting Argentina particularly hard, so 
that foreign trade thi r has declined compared with 
last year. The end of the war in Europe has not yet 
relieved the great shortage of imported goods in Argen- 
tina, particularly of fuel, there being still a great 
scarcity of coal, coke and oil. Moreover, in an effort 
to balance the national budget by reducing expenditure, 
the —— Government have resolved to postpone 
all public works which are not urgently required, and 
they will be put in hand later only if circumstances 
justify the decision. On the other hand, the Govern- 
ment pro to spend 200,000,000° pesos (about 
13,000,001. sterling) per annum during the next 20 
years on building workmen’s houses, for which @ 
National Department of Dwellings has been set up ; 
and the City of Buenos Aires has planned to spend 





42,000,000 pesos (say 2,600,0001. sterling, on public 
works during the present year. 

The United States continues to require raw materials 
from Brazil, and is sending to Brazil more machinery 
and electrical equipment. In these circumstances, 
Brazil’s foreign trade continues at a high level, the 
favourable balance for the first quarter of 1945 oqneliing 
some 7,000,0001. sterling, of which about 1,300, ,. 
re ted the balance against the United Kingdom, 
which has to be added to the favourable balance over the 
years 1939 to 1944 of about 50,000,000/. This gives 
some idea of the sterling exchange reserves which Brazil 
should have available to pay for British goods as and 
when these become available for export. Brazil’s annual 
imports of coal before the war were from 1} million to 
2 million tons, and, as current imports are only about 
ee) ont, ee ee oe 
Brazilian coal. The national mines of Rio Grande do 
Sul, Santa Catharina and Parana are now capable of 
producing over 2 million tons yearly: Coal output at 
the pit-head in Santa Catharina is this year 
to reach 90,000 tons a month, which, after i 
and ing, is e to yield 28,000 tons of metal- 
lurgical (most of which is reserved for consumption 
by the Volta Redonda steel plant), 34,000 tons of 
steam coal and 6,000 tons for the use of local railways 
and electric power stations. Improvements are also 

ing carried out in the mines of Rio Grande do Sul 
and Parand. 

The report for 1944 of the Companhia Siderurgica 
Nacional (Brazilian National Steel Plant) mentioned 
that 50,061 tons of materia] were received from the 
United States during the year, making a total of 103,272 
tons received since United States supplies to the plant 
began in 1942. At the end of 1944, the coke ovens 
were 98 per cent. complete ; the blast furnace, 97 per 
cent., but only 20 per cent. of the work on the rolling 
95 per cent.; and the electric power plant, 80 per 
cent., but only 20 per cent. of the work on the rolling 
mills was accomplished. It was expected that the 
steel plant and part of the rolling mills would start 
work at the end of 1945. The number of employees at 
the plant last year totalled rather more than 15,000. 
Originally, 50 per cent. of the coal used at the plant 
was to be national and 50 per cent. imported; but 
foreign coal being temporarily unobtainable, the plant 
is to start with coal from Santa Catharina, where some 
of the mines are being mechanised rapidly and where 
production could be increased from the present figure 
of 60,000 tons to 80,000 tons a month. 

The undertaking known as the Cia. Acgos Especiais 
Itabira, which is being set up in the Rio Déce area 
of the State of Minas Geraes for the production of 
alloys and special steels, has contracted with an 
American engineering firm to design the mill, which 
will have an initial capacity of 60,000 tons of Besse- 
mer and electric steel; the output at first will con- 
sist of 20,000 tons of sheet, 30,000 tons of rolled 
sections, and 10,000 tons of castings. Equipment to 
be purchased in the United States includes 25-ton 
electric steel furnaces, and technicians from that 
country will direct the initial operations. The important 
new iron-ore dock, recently com at Vitoria in 
Brazil, is now in use. Its | now 80 m., will 
be increased eventually to 110 m. With 10 m. depth 
of water ide the wharf, fully laden ships can 
maneuvre at high tide. The loading bins at the dock 
receive iron ore from the Itabira deposits in Minas 
Geraes. The cars discharge from an overhead track, 
the ore being fed by gravity from bins to the electric 
conveyor loader, which in turn disc it directly 
into the ship. Three electric conveyors have been 
bought and each of the two that have been assembled 
can handle 600 tons an hour. The bins have a total 
capacity of 42,000 tons of ore, but only 25,000 tons of 
it will be fed by gravity to the conveyors ; the remain- 
der, to be kept as stocks in the bins, can be transferred 
to the conveyor by hand if needed. Present deliveries 
to Vitoria average about 12,000 tons a month, but it is 
planned eventually to export 1,500,000 tons of ore 
annually. An increase in ore-handling capacity to 
between 50,000 tons and 60,000 tons a month should 
be possible when the railway, now under construction 
between Vitoria and Colatina, is completed. ' 

In Peru, final surveys for the 80-km. transmission 
line to connect the 125,000-kW hydro-electric  - ara 
station, now building at Huallanca, Canyon del Pato, 
and the port of Chimbote, where the projected iron 
and steel mills are to be located, are now being carried 
out by the pss cong © Peruana del Santa. The 
4,000-kW gas-turbine electric power plant, which has 
been acquired from the Brown, Boveri works of Switzer- 
land, is to be installed this year at Chimbote, and rapid 
advances are now being made in constructing the 
Canyon del Pato power station. The energetic manner 
in which the Santa bre sp cnn industrialisation pro- 
gramme is being pushed fo is giving increasi 
assurance of the final successful completion of this 
p mme, which bids fair to revolutionise the indus- 
trial economy of Peru. 





Under the new import system, Colombia is giving 


preference to engineering and transport items, against 
which a guarantee deposit of only 2 per cent. of the 
value is required, com; with 5 per cent. to 20 per 
cent. in the case of other imports. The municipality 
of Bogoté have in hand certain public works projects, 
some of imperative importance to meet existing needs, 
the financing of which is understood to be assured. 
The measures include waterworks extensions, involving 
the construction of a new reservoir, purification plant 
and pipe lines, at an estimated cost of some 9,000,000 
. sufficient to supply water for an additional 


,000 to 400,000 of po iop ; for passenger trans- 
port within the city it is to buy omnibuses or 
-’buses, instead of obtaining additional tramcars ; 

the construction of a drainage system for the savannah 


of Bogoté, which tends to become flooded over large 
areas during exceptionally wet seasons—Colombian 
engineers have planned works on the Sisga River, 
estimated to cost about 1 million pesos; and the 


replacement of the existing inadequate telephone ser- 
vice by an automatic system. 





NOTES ON NEW BOOKS. 

The Elements of Workshop Training. By Epaar J. 
Larkin, A.M.I.Mech.E. Sir Isaac Pitman and 
Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 12s. 6d. net.] 

Tue title of this book is not wholly satisfactory as an 

indication of its scope ; though, admittedly, it is easier 

to criticise it than to s a better one. The author 
does not attempt to offer a course of training, in the 
accepted sense, but rather a guide to the associated 
branches of knowledge which make contact, more or 
less intimately, with the work of an engineering 
ee: somewhat on the lines of the late Mr. 

. J. Lineham’s magnum opus, as it appeared ori- 
ginally, but less voluminously. The book aims, in 
short, to encourage the apprentice to seek a wider 
understanding of engineering subjects in general, to 
supplement the specialist knowledge that he should 
be gaining of his own particular job. Part I is pri- 
marily theoretical, touching upon workshop mathe- 
matics and mechanics, heat, the expansion and com- 
pression of gases, metallurgy, hydraulics, electricity 
and chemistry. Part II is concerned mainly with 
workshop processes, but deals also with engineering 
drawing and with the testing of materials. Mr. Larkin 
is experienced in authorship as well as in the subjects 

of which he treats, and has m to compress a 

great deal of sound instruction into the restricted space 

of a war-time book; but in we have to remark 
that the economics of war-time book production tend 
to bear hardly on the apprentice’s pocket. 





Simplified Design of Structural Steel. By Proresson 
Harry Parker, M.S. John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York, 16, N.Y., 
U.S.A. [Price, 2-75 dols.]; and Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. [Price, 
16s. 6d. net.] 

Tue author of this book occupies the chair of architec- 

tural construction at the School of Fine Arts in the 

University of Pennsylvania, and has previously written 

three books on kindred subjects. In the present 

volume, he builds up from the basic principles of 
mechanics, without the use of more than school- 
standard mathematics, methods of designing most of 
the structural-steel members required in building con- 
struction. The book covers the design of beams, floor 
framing, riveted and welded connections, plate girders, 
columns, base and bearing plates, and grillages. The 
general method is to set out clearly the essential 
mechanics, to derive a formula and settle the constants 
and coefficients to be embodied in it, and finally to 
reduce the design information to tables, of which there 
are 29. Columns are treated empirically, however, no 
attempt being made to derive a rational formula ; 
eccentric loads are reduced to equivalent axial loads. 
Framed structures are not considered. In effect, the 
scope is restricted to that of providing the junior 
architectural or structural draughtsman with such 
information as will enable him to use section books, and 
to comply with standard specifications and codes of 
practice, with intelligence and discrimination ; it does 
not lead on to a professional study of structural engin- 
eering, and its utility to the British reader is somewhat 
limited by the fact that all the references are to 
American standards. 


Water, Drainage and the Community. By Rott Ham- 
monp, A.M.Inst.C.E. J. M. Dent and Sons, Limited, 
10, Bedford-street, London, W.C.2. [Price 3s. 6d. 
net.] 

Mr. Rott HammMonp’s manual is one of a series pub- 

lished by Messrs. Dent on behalf of the Co-operative 

Permanent Building Society, and is addressed rather 





to the owners or prospective owners of houses than to 
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the engineer ; who, whether actively concerned or not 
with problems of water supply and drainage, may be 
presumed either to be familiar with the general informa- 
tion and details of practice that it contains, or to know 
where to obtain such data if necessary. To a large 
proportion of the public, however, water is merely a 
liquid which flows out of a tap, and drainage is the 
discharge of dirty water into drains; what happens 
before the one operation and after the other, the 
ave urban citizen, too often, neither knows nor 
cares. The countryman’s interest is usually keener, 
because his supply of potable water is not always so 
well assured, and his local drainage works are still 
almost mediaevally primitive; Mr. Hammond cites 
some telling examples of these deficiencies. Both 
classes, therefore, are likely to benefit by knowing 
more of these essential services, which the town dweller 
accepts without thinking and the countryman has been 
promised as the outcome of recent legislation ; and to 
both, this compact, if somewhat discursive, survey may 
be commended. 





CAMSHAFT TURNING ON 
MULTIPLE-TOOL LATHE. 


THE operations shown in Figs. 1 and 2, on this page, 
illustrate some American practice in camshaft turning 
on the “ Lo-Swing” lathes made by Messrs. The 
Seneca Falls Machine Company, Seneca Falls, N.Y., 
U.S.A., who are represented in this country by 
Messrs. Gaston E. Marbaix, Limited, 22, Carlisle-place, 
London, 8.W.1. The lathe work on forged camshafts 
is usually divided into two or three turning operations 
apart from the shaping of the cams to the desired 
contour. One of these operations may consist of 
turning the shaft between the cams and another of 
what amounts to a facing operation, namely, the 
squaring of the cam sides and of other collar-like pro- 
jections. It is an operation of the latter type which 
is shown being carried out in Fig. 1. The “ Lo-Swing ” 
lathe employed has a two-speed headstock with auto- 
matic control. It is set up with two front saddles and a 
roller steady, seén on the left, and with two back 
saddles, seen on the right. The operations in progress 
are the cutting of adouble “eccentric ” oil groove in the 
head , seen near the chuck ; facing and cham- 
fering the oil-pump drive gear collar, in line with the 
roller steady; and rough and finish turni and 
chamfering the small end bearing, seen in the fore- 


ground. 

The high speed is required for the finish turning and 
squaring operations with cemented-carbide tools and 
the slow speed is necessary for the cutting of the 


eccentric oil grooves. This grooving is effected by 
traversing the tool under the control of a cam. When 
the high speed cycle commences, the roller on the tool 
slide is automatically withdrawn from the cam and the 
tool no longer functions. The front saddle, in the fore- 
ground of Fig. 1, carries two tool slides, one of which 
holds a roughing tool and the other a finish turning 
tool. The roughing cut having been taken, the tool is 
automatically withdrawn and the finishing tool is 
advanced. These operations turn the small bearing, 
which is larger in diameter than the main body of the 
camshaft and the edges therefore require chamfering. 
The tools for this operation are readily distinguishable 
in the right foreground. The rear carriage seen oppo- 
site the front steady rest has a slide carrying four tcols. 
The outer pair of tools faces, or squares up, the oil- 
pump drive gear collar and the inner pair forms a 
chamfer on the collar. 

The view reproduced in Fig. 2 is a somewhat unusual 
one, the original photograph having been taken from 
almost directly above the lathe, as may be gathered 
from the headstock and tailstock centres visible at 
each side, between which centres the work would, of 
course, lie. The main point of interest in this illus- 
tration is the great number of tools, the cutting edges of 
which are visible against the white splash guard 
beneath them. This machine is set up for the squaring 
of all cams, bearings, gear collars, etc., of a camshaft 
in a single operation. It should be noted, however, 


that all the tools are not in operation at once. Usually, |’ 


the tools are mounted, as in this set up, in four cam- 
controlled slides, each of which is timed to feed-in 
in a pre-determined sequence. One set of tools only 
is, therefore, cutting at any one time, the object of 
this arrangement being to avoid any risk of twisting 
the shaft by too heavy a cutting torque. The parts 
seen near the top of the illustration are four steady 
rests, which are of the hinged type to facilitate the 
loading and unloading of the camshafts. 





TYNE TUNNEL SCHEME.—At a recent meeting of the 
Northumberland County Council, the announcement was 
made that it was hoped to start work on a vehicular and 
pedestrian tunnel under the River Tyne in about 15 
months, The scheme, which will cost some 4,000,0001., 
is supported by the Ministry of War Transport. 
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DisPposaL OF SURPLUS GOVERNMENT LIGHT-METALS 
PLANT.—Consideration has been given to the disposal 
(subject to existing rights of option or first refusal) of 
surplus specialised plant, provided at Government ex- 
pense during the war for rolling, extruding, forging and 
casting light metals. As a light-metals fabricating unit 
consists essentially of heavy plant installed in buildings, 
it has been decided that, both for plant alone and for 
units comprising plant and buildings together, the normal 
method of disposal will be by outright sale. Industrial- 
ists who wish to acquire either complete units, or in- 
dividual items of plant, are invited to apply to the 
Ministry of Aircraft Production (PS.10), Southam-road, 
Banbury, Oxfordshire, stating their needs in terms of 
type and capacity of plant required and, in the case of 
complete plants, the area in which they would desire to 





be accommodated. 


THE Factories AcT IN IRON AND STEEL WoRKS.— 
We have received an attractive booklet entitled “‘ Fac- 
tories Act, 1937; a Concise Summary Applicable to 
Tron and Steel Works.” It has been written by Mr. E. L 
Macklin, O.B.E., consulting safety and welfare officer to 
the United Steel Companies, Limited, 17, Westbourne- 
road, Sheffield, 10. Mr. Macklin was an Inspector of 
Factories for more than 30 years, and, in writing the 
booklet, he has avoided much of the legal phraseology 
inevitable in an Act of Parliament, thus making the Act 
intelligible to the layman. Copies of the booklet are 
being distributed to all officials of the firm ‘n any way 
responsible for the safe operation of steelworks plant. 
Interested firms can place orders for the booklet, in 
bulk only. The cost, in Rexine binding, is 2s. 6d. net 
per copy, while that of the paper-covered edition is 
1s. 3d. net per copy. 
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RADIANT-HEAT GAS FURNACE FOR 


THE , GAS 





Fie. 1. 


FuRNACE-CONVEYOR AND CooLine TUNNEL. 





Fia. 3. 


GAS-FIRED FURNACE FOR 
SPARKING-PLUG MANUFACTURE. 


‘THE unusual type of gas-fired furnace shown in 
Figs. 1 to 4, on this page, employs radiating elements 
for heating in one of the processes in the produc- 
tion of the sillimanite cores of the sparking plugs 
manufactured by Messrs. Champion Sparking Plug 
Company, Great South West-road, Hatton, near 
Feltham. The furnace has been designed and con- 
structed by The Gas Light and Coke Company, Watson 
House, Townmead-road, Fulham, London, S.W.6. It is 
employed to fire a red printing ink into the white glaze 
of the sillimanite cores, an operation which involves the 
heating of the cores to a temperature of between 
650 deg. and 700 deg. C. The ink then enters the 
softened glaze and on subsequent cooling of the cores 
& permanent inscription is obtained. It can be inferred 
from the general view of the furnace given in Fig. 1 
that it is of the tunnel type and that the cores are 
passed through it by a conveyor mechanism, which 
consists of an endless chain supported on suitable 
rollers and fitted with vertical rods on which the 
cores are slipped. The furnace proper is seen towards 
the left, the tunnel in the background, which is of 
different construction, being a cooling duct through 
which the return strand of the loaded conveyor passes. 

Fig. 1, however, is incomplete, since the conveyor 
table is actually coupled at one end to the printing 
machine, which can be seen to the right in Fig. 2 
and has a rotating table with vertical core supports. 





Section oF Furnace PartLty DISMANTLED. 


The operator on the right is loading the cores to be 
printed and removing the printed cores as the sup- 
ports pass in front of her. The operator nearer the 
centre of the illustration is loading the conveyor with 
the freshly-printed cores and also removing the cores 
as they emerge from the cooling duct. One operator, 
in a normal working day, can load and unload between 
17,000 and 19,000 cores. In this connection it may 
be mentioned that the manufacturing firm concerned 
has used gas-fired furnaces for a number of years but 
these are of different construction. The older type of 
furnace has 20 nickel tubes lying at an angle and main- 
tained at a temperature of 700 deg. C. The printed 
cores are inserted at the elevated end of the tubes down 
which they are then pushed. The firing takes any- 
thing between 25 and 40 minutes, depending on 
the size of the cores, and the cores on emerging from 
the tubes are cooled by an air blast to a temperature 
enabling them to be handled for inspection. This type 
of furnace requires three or four operators and, on 
occasion, as many as 20,000 printed cores have been 
produced but more often the daily output is much below 
this owing to defective firing stoppages by tube dis- 
tortion and other troubles. The new furnace requires 
less labour to run and the nickel tubes, protecting 
muffles, heavy brickwork, etc., are eliminated. 

The construction of the tunnel of the new type of fur- 
nace can be best understood by reference to Figs.3 and 4. 
In Fig. 3, one half of it has been removed and towards 
the left are seen, lying horizontally, the five radiant 
elements of the half thus exposed. The elements 
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extend, though in sections and not continuously, for 
the full length of the tunnel. A portion of the con- 
veyor is shown loaded with cores in order to illus- 
trate their relation to theradiatingelements. This rela- 
tion is, however, most clearly seen in the cross section 
of the tunnel given in Fig. 4. The core in this illustra- 
tion is indicated at a and the radiating elements, which 
have an irregular pentagonal cross-section, are seen at d. 
The cores, of which 16 different sizes are made, differ 
little in dimensions and weight in these sizes. An 
average size may be taken as } ini. in diameter by 
24 in. long, with a weight of 24-5 grammes. The depth 
of the opening in which the radiating elements lie is 
about 4 in. measured at the back of the vertical rods c, 
which hold them in place in the serrated racks d. The 
elements are heated by the burners e, which are of the 
Bray No. 000 new pattern industrial type. They are 
screwed into manifolds of } in. gaspipe at a pitch such 
that there are 32 burners in an 18 in. length of tunnel. 
Since there are eight sections of 18 in. length in the 
tunnel, there is a total of 256 burners. Combustion 
takes place in the space between the back of the radiat- 
ing bars and the refractory brickwork in which the 
supporting racks are set. The brickwork is faced on the 
outside with a }-in. layer of asbestos at the bottom and 
with “ Stillite” at the top. The whole is covered, 
except for a central longitudinal strip at the top, by 
light metal sheets. The bases of the tunnel halves are 
of cast iron. 

The core-carrying rods f are attached to the chain g, 
along which they are spaced at l-in. pitch. The rods 
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are of mild steel and the chains run on the small track 
wheels h. The chain at the driving end, which is on 
the left in Fig. 1, round a 95-tooth driving wheel 
on a vertical . the shaft being chain-driven from 
a reduction gearbox in the transmission. The input 
shaft of the gearbox is driven by a i hp. single-phase 
motor running at 1,440 r.p.m. and wound for 230 
volts. The outlet shaft of the reduction gearbox 
runs at 10 r.p.m., this speed resulting in a linear speed 


of the cores 


ttained in the first minute 

deg. C., those at subsequent half-minute intervals 

ing 395, 470, 525, 580, 610, 630 and 660 deg. C. The 
temperature of 660 deg. C. is thus reached in 

-5 minutes. imept showed that if a core 
left in the tunnel for 8 minutes a temperature 
from 700 deg. to 710 deg. C. is attained. From 
point no rise occurs even though the 
core remains in the heating zone for 30 minutes, and 
Se ee ee enn thn nme tale 
rial nor the print resulted leaving it in for such 
along time. This condition is one of ical advan- 
singe, if the conveyor is stopped for any consider- 

le time from any cause, the 144 cores in the tunnel 
would not be damaged while the fault was being 
remedied. i sprocket were 


Circular-road, London, N.W.10. 

As regards performance, at a rate of firing of 1,800 
cores per hour, the gas consumed was 320 cub. ft. 
(1-6 therms) per hour. All burners were in use and 
the gas pressure in the manifolds was 2-5 in. water 
gauge. It will be noted in Fig. 3 that the gas supply 
to each section of the elements is individually con 
by means of a hand-operated cock, while there is a 
separate manometer to each section, enabling precise 
adjustment of flow to be made from the pressure read- 
ing. It is stated that during the time in which the new 
furnace has been in use the daily average output has 
ranged from 18,000 to 19,000 cores, and that no core 
has had to be rejected due to faulty firing. 





INSTITUTION ELECTIONS. 


IysTITUTION OF MgecHaNniIcaL ENGINEERS. 

Associate Member—David Rees Adams, Brough, 
E. Yorks; Lt.-Col. Leslie Frederick Amlot, B.Sc. 
(Eng.) (Lond.), R.E.M.E.; Kiran Chandra Banerjee, 
Cawnpore, India ; eg Ege Brading, London, 
E.C.3; Major William Meikle Cochran, B.Sc. (Glas.), 
R.E.M.E.; Ernest Owen Collinson, Loughborough ; 
Manindra Nath Das, B.Sc. (Glas.), Digboi, Upper 
Assam, India ; Francis Joseph Delves, Slough ; Thomas 
Pattinson Dick, B.Sc. (D’ham), London, W.1; Harold 
Dobbin, Dartford; Hubert Fossett, London, S.W.1; 
ae Caseney, Smethwick ; inald Willis 
Goodhead, Birmingham; Stanley Goudge, Bury St. 
Edmunds ; Richard Stanley Hardwick, London, 8.E.1 ; 
Nicholas Shakespeare Hathaway, Liverpool; Sydney 
Henrick Hemsley, B.Sc. (Manch.), London, E.17; 
Ellice Bernard Herdman, B.A. (Cantab), Teddington, 
Middx. ; Bernard William Johnston Hindes, Uxbridge ; 
James Stanley Horne, Horwich, Bolton; Alois Jetel, 
London, W.1; Captain Witold Jan Jeziorowski, 
R.E.M.E. ; Robert Joseph Brooks Keig, B.A. (Cantab), 
West Dra Middx.; William Kimpton, 
Derby; Jozef Julian Krochmal, London, 8.W.7; 
Frank ae Little, Huddersfield; Lancelot 
George udoun, Birmingham; Reginal i 
Lyles, Basingstoke; Captain Zdzislaw Mnich, York- 
shire ; William Henry Ronald Moseley, B.Sc. (Bristol), 
Bristol 3 ao London, N.W.8; Albert 
Edgar Pennifo! Sc. (Eng.) (Lond.), Brighton; James 
Edmund Sayers, B.Sc. (Glas.), Geel unie meee 
Somerset ; Charles Houghton Smith, London, 
8.E.18; 2nd-Lieut. Kenneth Smith, R.E.M.E.; Wil- 
liam Harold Statham, Harrow, Middx.; Eugeniusz 
Wladyslaw Weinar, London, N.W.1; Ezekiel Williams, 
Llanelly ; Walter Alan Wray, Welling, Kent ; Captain 
Robert Young, B.Sc. (Eng.) (Lond.), R.A.O.C. 





POLISHING WHEEIS AND Burrs.—According to a 
report,in Iron Age for July 12, 1945, the spraying of a 
mixture of cold glue and abrasive on buffs and polishing 
wheels to keep them cutting continuously is showing 
substantial production economies owing to the time and 
labour saved by the new method of supplying the 
abrasive. The development is due to Messrs. J. J. 
Siefen and Company, Detroit, U.S.A., who introduced 
a compound for applying with a brush as long ago as 
1941. The spray gun may be fitted to the hood of the 
buffing or polishing machine and can be actuated by 
foot. Inthis way both hands of the operator are left free. 





BRITISH STANDARD 
SPECIFICATIONS. 

THE following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Testing of Clay Building Bricks.—In the past, the 
methods adopted for determining certain physical pro- 
perties of bricks and other clay ucts have varied 
according to the individual views of the testing 
authority. This has given rise to difficulties, both to 
the user and the manufacturer, since the results of 
tests from two different sources could not strictly be 
compared. In an endeavour to unify the methods at 

it in use, the Institution have issued specification 
BS. No. 1257-1945. It lays down requirements in 
regard to sampling, both when the bricks are being 
moved, during loading or unloading, and when bricks 
are taken from a stack. Tests covering compressive 
strength, water absorption and the calculation of the 
saturation coefficient, soluble-salts analysis, efflores- 
cence, and drying-shri measurements, are speci- 
fied. Details of a convenient form of apparatus for 
the measurement of drying shri are given in an 
appendix, while a further appendix contains a series of 
suggested suitable brickworks tests. These can be 
conducted quickly and easily by a manufacturer to 
follow the variations in quality which might occur in 
his product. The tests are not intended as substitutes for 
the standard tests, but are set out for the convenience 
of the manufacturer. They include methods of 
sampling bricks from a kiln or chamber, and methods of 
determining compressive strength and water absorption. 
[Price 2s., postage included.) 

Gas Installations.—The Codes of Practice Committee 
for a Public Works, Building and 
Co: i Works have issued, for comment, two 
further draft Building Codes in the series on “ Gas 
Installations.” These are Codes No. 3-4231, covering 
gas lighting (single-family dwellings), and No. 3-4236, 
flues appliances. Both are divided into 
sections dealing, respectively, with definitions and other 
general matters; materials, appliances and com- 
ponents; design considerations ; work to be done on 
and off the site; and i ion, testing and mainten- 
ance. It is emphasised that these Codes represent a 
standard of good practice and, therefore, take the form 
of recommendations ; compliance with them, however, 
does not confer immunity from relevant legal require- 
ments, including by-laws. Comments received by the 
Institution up till October 3 will be examined by the 
Code and Drafting Committee. The final draft will be 
submitted by the Engineering Services Sectional Com- 
mittee for the approval of the Codes of Practice Com- 
mittee. [Price 2s. each, postage included.] 





BOOKS RECEIVED. 


National Research Council of Canada. Publication No. 
1220. Gas Producers for Motor Vehicles. First General 
Report. of the Subcommittee on Producer Gas of the 
Associate Committee on Substitute Fuels for Mobile 
Internal-Combustion Engines. By E. A. ALLCUT and 
R. H. PatreNn. Division of Mechanical Engineering, 
National Research Council of Canada, Ottawa. [Price 
75 cents.) National Research Council of Canada, 
Liaison Office, Canada House, Trafalgar-square, 
London, W.C.2. 

The Home University Library of Modern Knowledge. 
No. 195. Aviation. By Dr. H. E. Wimperis. Oxford 
University Press (Sir Humphrey Milford), Amen House, 
Warwick-square, London, E.C.4. [Price 3s. 6d. net.] 

Introduction to Aircraft Performance Calculations. By 
CapTaIn P. H. SuMNER. Crosby Lockwood and Son, 
Limited, 20, Tudor-street, London, E.C.4. [Price 
7s. 6d. net.] 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Leaflet No. 77. Preliminary Studies on Im- 
proved Wood. Part III. Compregnated Wood. By 
D. NARAYANAMURTI and KarRTAR SINGH. The Utili- 
sation Officer, The Forest Research Institute, Dehra 
Dun, U.P., India. [Price 9 annas.] The Publications 
Officer, India House, Aldwych, London, W.C.2. 

United States Bureau of Mines. Bulletin No.{461. Metal- 
and Nonmetal-Mine Accidents in the United States 
During the Calendar Year 1942 (Excluding Coal Mines). 
By W. W. Apams and F. J. KENNEDY. Superintendent 
of Documents, U.S. Government Printing Office, 
Washington, 25, D.C., U.S.A. [Price 20 cents.] 

Tinplate. By W. E. Hoare and Dr. E. 8S. HEDGEs. 
Edward Arnold and Company, 41 and 43, Maddox- 
street, London, W.1. [Price 40s. net.] 

How to Train Your Assistants. .A Tested Method for All 
Foremen, Supervisors and Department Heads. By 
RicHaRD W. WETHERILL. National Foremen’s Insti- 
tute, Incorporated, Deep River, Conn., U.S.A. [Price 
25 cents.) F. J. Burns Morton, Hillsborough, Claren- 
don-road, Hinckley, Leicester. 





PERSONAL. 


Sir LLEWELLYN T. G. SoutsBy, M.I.N.A., M.I.Mar.k., 
managing director of Mountstuart Dry Docks, Limited, 
and associated companies, Cardiff, and Regional Director 
of Merchant Ship Repairs for the Bristol Channel] ang 
North-West England, has been appointed deputy chair- 
man of Messrs. Stothert and Pitt, Limited. 

Dr. H. J. Goueu, C.B., F.R.S., has accepted an invita. 
tion to join Messrs. Lever Brothers and Unilever, Limited, 
as Engineer-in-Chief. He will shortly take up his duties 
at Unilever House, Blackfriars, London, E.C.4. 

Dr. W. T. Grirrirss, F.R.I.C., F.Inst.P., has beer 
appointed chairman of the Mond Nickel Company, 
Limited, and its subsidiaries, in succession to the late 
Mr. D. Owen Evans, M.P. Dr. Griffiths was for many 
years head of the research and development department 
of the company. 


Mr. J. E. C. Batey, chairman and managing director 
of Messrs. Baird and Tatlock (London), Limited, has been 
elected President of the Scientific Instrument Manufac- 
turers’ Association of Great Britain for the ensuing year. 
He is to succeed MR. FRANK WAKEHAM, who is retiring 
after three years in office. 


Sm Ceci RODWELL, G.C.M.G., has been released from 
his appointment as Controller of Industrial Diamonds, 
Ministry of Supply, and Mr. F. A. Marutas, C.B.E., 
from his appointment as Deputy Controller. Mr. 
Mathias, however, is to remain Controller of Gem Dia- 
monds for the Board of Trade. The Industrial Diamonds 
Control has been disbanded and such control as continues 
to be necessary will be exercised, in future, by The 
Industrial Diamond Section, Raw Materials Department, 
(R.M.1A), Ministry of Supply, Shell Mex House, Strand, 
London, W.C.2. 

Lr.-Cot. E. A. PARR-DUDLEY, A.M.I.E.E., has been 
appointed manager of the London office of the Brusb 
Electrical Engineering Company, Limited, and subsidiary 
companies. 

Mr. W. E. Macve, Chief Executive (Operations), 
Northern Ireland Road Transport Board, has been 
appointed Regional Transport Commissioner, North 
Western Region, Ministry of War Transport. He will 
commence his new duties on Monday, September 3. 

Mr. GRANVILLE BERRY, A.M.Inst.C.E., M.Inst.M. & 
Cy.E., Deputy City Engineer and Surveyor, Nottingham, 
has been appointed Borough Engineer and Suiveyor, 
Preston. 

Mr. E. C. Brown, previously general sales manager of 
Automotive Products Company, Limited, has been 
appointed sales manager of Humber Limited and The 
Hillman Motor Car Company, Limited, Coventry. 

Mr. A. W. CiarK, A.M.I.Mech.E., M.I.Mar.E., has 
been appointed marine sales engineer at the Glasgow 
otice of Messrs. Babcock and Wilcox, Limited. 

Mr. T. G. RopGER has resigned his position as sales 
manager of the United Strip and Bar Mills (branch of 
The United Steel Companies, Limited) to take up the 
appointment of commercial manager of the New Jarrow 
Steel Company, Limited. 

Mr. G. Foster, who represented Messrs. Hadfields 
Limited, Sheffield, throughout Lancashire and Yorksbire 
for many years, but had latterly confined his activities 
to South Yorkshire collieries and to certain railway 
centres, is retiring at the age of 85, after upwards of 
60 years’ service. His duties will be taken over on 
September 1 by Mr. E. W. Sizer, who represents the 
company in the North Midlands and will extend his 
area to cover Mr. Foster’s territory. 

Messrs. TAYLOR, TAYLOR AND HoBson, LIMITED, 
Leicester, inform us that their London office is to be 
transferred from Mill Hill to 150, Holborn, E.C.1., on 
August 27. 

THE SocieTy OF MoToR MANUFACTURERS AND TR4- 
DERS, LiwIreD, are removing from Portland-place, and 
on and after August 20, their address will be 148, Picca- 
dilly, London, W.1. (Telephone: GROsvenor 4040; 
telegrams: Movendum, Audley, London.) 

Davip BROWN AND Sons (HUDDERSFIELD), LIMITED, 
have opened an area office at 109, Pilgrim-street, New- 
castle-upon-Tyne. (Telephone: Newcastle-upon-Tyne 
20902 ; telegrams: ‘‘ Gearing, Newcastle-upon-Tyne.’’) 





ADJUSTABLE ASPHALT SPREADER.—A leaflet illustrating 
an adjustable spreader for laying asphalt and hard core 
with a smooth surface and even distribution has been is- 
sued by Messrs. Ransomes and Rapier, Limited, Water- 
side Works, Ipswich. The material is discharged from 4 
lorry into the hopper of the machine, the lorry then 
towing the spreader on the subgrade and the material 
being struck off by the front screed and spread and 
levelled by the rear screed. The width of spread can 
be adjusted from 8 ft. to 12 ft., and the depth from 
1 in. to 10in. The capacity of the spreader is from 100 
tons to 1,000 tons a day, depending on the material and 
depth of spread. The weight of the machine itself is 
two tons. 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


Scottish Steel.—More business has been offered to 
steelmakers within the past fortnight, and the lack of 
fuel has accordingly been felt more acutely than ever. 
Shipyards and other steel consumers are specifying more 
freely again. Re-rollers continue to be held up for want 
of a sufficient supply of semies; the incidence of 
demand among re-rollers is mainly on export account, 
for which purpose the Board of Trade’s tonnage release 
appears to be inadequate. In consequence, re-rollers are 
working at below full capacity, but have to turn away 
export business from lack of raw material. It is felt that 
the productive capacity of the country in semies is 
not sufficient to meet the demands that will be made 
upon this branch of the industry during the next few 
years. Last week there was a resumption of the import 
trade in ore from Sweden to the Clyde; 12,000 tons of 
ore from Narvik having arrived at Rothesay Dock for 
use at the Clyde Iron Works and elsewhere. 


Scottish Coal.—Output has improved somewhat 
during the past week, and there has been some restoration 
of deliveries to gasworks. Gas undertakings have been 
able to put a moderate tonnage into stock after meeting 
current requirements. Steelworks, however, are still 
working from handto mouth, and many plants, this week, 
have been on the verge of stopping owing to lack of coal. 
Industry generally is experiencing difficulty owing to 
the scanty deliveries they have been getting. In the 
domestic market, householders are not using much coal 
at present, but merchants are unable to sell to their 
customers sufficient to replenish cellars. 





NOTES FROM THE SOUTH-WEST. 


CarRDirF, Wednesday. 

The Welsh Coal Trade.—The supply position has been 
severely affected by the suspension of production at 
almost the whole of the mines in South Wales during 
the August Bank Holiday week, when the miners took 
their annual holidays, so that business on the Welsh 
steam-coal market was difficult to conclude during the 
past week. There was a brisk demand from both home 
and foreign customers, but salesmen had to concentrate 
upon maintaining supplies for the high-priority inland 
consumers. The requirements of the essential factories 
and the public-utility undertakings are still heavy and 
after these had been met very little coal was left for 
ordinary users. The scarcity of supplies had its greatest 
effect on the foreign trade. Demand from all directions 
was at a high level and, given the supplies, local shippers 
could enter into heavy commitments and take the 
fullest possible advantage of the elimination of Conti- 
nental competitors. Trade with France continued along 
steady lines, although in the case of anthracite there has 

“en some expansion in deliveries as the French were 
willing to take duffs of which most collieries had heavy 
supplies. It was reported that Canadian consumers were 
anxious to cover their requirements for anthracite. In 
pre-war years this was a steadily expanding business and 
very substantial deliveries were made during the season 
when navigation with the Canadian ports was open. 
Order books for all the large descriptions were well filled 
for some time ahead and with demand active a firm tone 
was maintained. The sized and bituminous smalls were 
almost entirely unobtainable and were consequently 
strong. Best dry steams were in good demand, but some 
of the inferiors were dull. Patent fuel was active and 
cokes were not easy to secure. 





MEEHANITE METAL.—The International Meehanite 
Metal Company, Limited, 66, Victoria-street, London, 
8.W.1, have sent us an illustrated leaflet briefly describing 
the nature and principal applications of Meehanite 
metal. The leafiet also contains a list of licensees supplying 
the general engineering and industrial trades, and the 
hames of engineering firms licensed to manufacture the 
material for their own specialities. : 





Cast IRON IN THE CHEMICAL AND PROCESS INDUSTRIES. 
—The Gray Iron Founders’ Society of the United States 
have recently published data on “Cast Iron intheChemical 
and Process Industries,” compiled by Mr. F. L. LaQue, 
head of the corrosion engineering section of the Inter- 
national Nickel Company, Inc., of New York City. 
Tables giving the corrosion rates of plain grey iron and 
of high-nickel austenitic irons, of the Ni-Resist and 
Nicrosilal types, in nearly 400 of the solutions encoun- 
tered in the chemical, process and allied industries, are 
included. Other tables contain lists of the liquid chemi- 
cals and solutions regularly dealt with by cast-iron 
pumps and valves, and of the corrosive chemicals to 
which the high-silicon irons offer satisfactory resistance. 
Copies of the publication, price 1 dol., may be obtained 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Business in August is usually quiet 
but present conditions have brought forward buyers 
of iron and steel, and market negotiations are on a con- 
siderably more extensive scale than is expected during the 
holiday month of the year. Producers of most com- 
modities are producing heavy tonnages and outputs 
would be still larger but for the shortage of man-power. 
Local and other native ironst and limestone are. in 
ample supply and a considerable increase in the imports 
of foreign iron ores is anticipated. The fuel situation, 
however, still occasions uneasiness. Pig iron supplies are 
absorbed by current needs and the outputs of most 
descriptions of semi-finished and finished iron and steel 
are taken up as they become available. 


Foundry and Basic Iron.—Makers of light castings are 
busily employed and are calling for larger deliveries of 
foundry pig iron the small irregular production of which 
is unlikely to be materially increased. The meagre manu- 
facture of Cleveland qualities contributes little to present 
requirements. 

Hematite, Low-Phosphorus and Refined Iron.—Some 
further improvement in the hematite position is reported 
but the limited make still necessitates the careful ration- 
ing of users. Outputs of low- and medium-phosphorus 
iron are steadily taken up by local consumers and plants 
producing refined iron are busily employed. 


Manufactured Iron and Steel._—-More semi-finished iron 
is being consumed, but supplies are ample. Maximum 
deliveries of steel semies however are still needed, the 
demand being greatest for prime billets, blooms and 
sheet bars. Orders for black and galvanised sheets 
include contracts for supply early in 1946 and makers 
are too well sold to undertake further orders for delivery 
by the end of December. The freer distribution of speci- 
fications for shipbuilding requisites.has restored full 
activity to plants that had been only moderately em- 
ployed and delivery dates for plates have been extended. 
Makers of light sections have a great deal of work tb 
execute and a few orders for heavy joists have been 
secured. Manufacturers of rails, crossings, chairs and 
other railway material are well sold and producers of 
pit props, arches and colliery roofings are busy. 

Scrap.—The scrap market is active, this demand being 
greatest for good cast iron, machinery metal and heavy 
steel. 








G.W.R. PASSENGER COACHES.—Passenger coaches 
now under construction at the Great Western Railway 
Works at Swindon will embody many improvements, 
the most striking of which will be the adoption of fluores- 
cent tubes for lighting. These, which have not hitherto 
been utilised, will take the place of the usual electric 
bulbs and will give an even “‘ daylight ” effect, without 
glare or shadow. The new coaches, which will be steel- 
panelled and finished with Empire veneers, will be larger 
than the present ones. The vehicles will be produced 
at the rate of one a week. 





COURSES IN THE SCIENCE OF TRANSPORT.—The Insti- 
tute of Transport, 15, Savoy-street, London, W.C.2, 
inform us that evening courses in preparation for their 
graduateship examination are to be held during the 
forthcoming 1945-46 session at the City of London 
College, Electra House, Moorgate, E.C.2; Ealing Tech- 
nical College, Warwick-road, Ealing, W.5; Kennington 
Commercial Institute, Kennington-road, S.E.11; and the 
North-Western Polytechnic, Prince of Wales-road, N.W.5. 
Courses for the iat bership examination will 
also be held at Ealing and at the North-Western Poly- 
technic, and, if there are sufficient enrolments, at the 
City of London College. Moreover, courses in preparation 
for the Road Transport Diploma of the Royal Society of 
Arts are to be arranged at Ealing, Kennington and the 
North-Western Polytechnic. Further particulars regard- 
ing the courses may be obtained on application to the 
Institute. . 











EXAMINATIONS FOR MINE MANAGERS AND-SURVEYORS. 
—tThe Board for Mining Examinations announce that the 
written parts of the examinations for first and second- 
class Certificates of Competency as managers and under- 
managers of mines will be held on November 21 and 22, 
at Glasgow, Newcastle-upon-Tyne, Doncaster, Wigan, 
Cardiff and Stoke-on-Trent. The oral parts of the 
examinations, to be attended only by those candidates 
who qualify in the written tests, will be held at the same 
centres on January 23, 1946. The written portion of the 
examination for Certificates of Qualification as surveyors 
of mines will be held at the same six centres on Novem- 
ber 22, and the oral and practical examination in Jan- 
uary, 1946. Intending candidates should apply, after 
August 28, for the necessary forms, which should be 
returned to the Secretary, Board for Mining Examina- 
tions, Ministry of Fuel and Power, 7, Millbank, London, 





on application to the Society, 1201, Nineteenth-street, 
N.W., Washington, D.C., U.S.A. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—Friday, August 
24, 6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Discussion Groups to consider problems in connection 
with the suggested Research Circle. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, September 5, 6 p.m., The Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. ‘“‘ Thermionic Valve Control of 
Heating and Ventilating Installations,’ by Mr. S. B. 
Jackson. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield and district industry is 
now at work again after the August Bank Holiday break, 
and the course is set for an uninterrupted run to the 
Christmas holidays. Many order books are well filled, 
and even those departments which have felt most 
acutely the cessation of many Government orders are 
bridging the gap successfully, and re-establishing con- 
tacts with overseas customers. The major difficulty is 
the shortage of labour, and the unsuccessful effort to 
secure the release of skilled men now in the Forces. 
Their services are the more urgently required because of 
the few young recruits to the labour ranks due to the 
call-up of young men. There is no one to take the place 
of the elderly men who have retired or the married women 
who feel entitled to take it easy now that war demands 
are much lighter. The closing of Government tool and 
steel factories has provided some labour for other depart- 
ments, but not as much as is urgently necessary. Stain- 
less steel is in demand, and steps have been taken to 
re-open the trade channels closed during the war period, 
when all this material was reserved for munitions pur- 
poses. Stainless-steel blading for turbines is an active. 
section, and all shipbuilding material departments are 
well booked with orders into next year and have excellent 
prospects for a long time. Many more employees are 
needed in the light-castings departments and in all sec- 
tions of the iron and steel trades catering for the building 
industry. Progress is being made with numerous orders 
for railway material on home and export account. 

South Yorkshire Coal Trade.—Coal supplies are shorter 
as a result of the holidays, and inferior grades of fuel are 
readily taken, including washery fines and outcrop coal. 
Coking coal is in active demand, and efforts are being 
made to increase the make of coke, which is improving 
as new batteries of coke-ovens approach completion. 
House coal is in short supply, and some of the best 
qualities ar@ being allocated to gas undertakings which 
are now very short of reserve supplies. The only export 
business in coal is in outcrop qualities. Bunkering coal 
continues in good demand. 





RE-BUILDING STEEL CHIMNEY Stacks.—An interest- 
ing replacement of 14 riveted-steel chimney stacks at an 
American steelworks has been made without interrupting 
the work of the furnaces concerned. The stacks were 
6 ft. 8 in. in diameter and 155 ft. high. The plates were 
badly corroded and warped, and in some seams rivet 
heads had disappeared. The bases were first re-in- 
forced by welding steel channels to them and complete 
new shells were then erected by welding outside the 
original stacks. The neW shells are 8 in. larger in dia- 
meter than the old ones. Erection progressed without 
interfering with the furnaces but after completion the 
riveted stack had to be cut down inside the new structure, 
the old corroded material being removed through a clean- 
ing door in the base. An illustrated account of the 
operation is given in the July issue of our American con- 
temporary Power. 


. 





NEw INDUSTRIES IN NORTHERN IRELAND.—Sir Roland 
Nugent, Minister of Commerce, moving the second» 
reading of the Industries Development Bill in the 
Northern Ireland Senate recently, said that the Bill 
enlarged the scope of all previous New Industries Acts. 
It permitted the Ministry of Commerce to acquire sites on 
which to build factories at Government expense for 
leasing or sale to industrial undertakings likely to create 
employment in Northern Ireland and eventually able to 
stand on their own feet without further Government 
assistance. The Bill removed all distinction between the 
treatment of new and existing undertakings. Hitherto 
grants and freedom from rent or interest on buildings 
had been permissible only in the case of new under- 
takings. By removing the distinction between newly- 
established and existing undertakings, the Bill followed the 
principle embodied in the British Distribution of Indus- 





S.W.1, not later than September 27. 
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THE END OF THE WAR. 


Ir has been said of many weapons that they 
would make future wars impossible, or, at least, so 
terrible to contemplate in prospect that no nation 
would deliberately expose its forces to such attack, 
but always, hitherto, the prediction has been falsi- 
fied. There is no certainty, even now, that the 
atomic bomb is a sure specific for the prevention of 
war, but, at any rate, it has stopped one, and once 
again the world is nominally at peace. At present, 
it is only possible to guess at the course of events in 
Japan since the first atomic bomb was dropped on 
Hiroshima, and the political structure of the country 
is still, in spite of much modernisation, so essentially 
feudal that no experience of western administration 


green | enables any parallel to be drawn as a basis for 


reasonably sound guesswork. The Japanese as a 
nation have had no previous experience of defeat, 
and their knowledge of the outside world is so limited 
and so warped that, even now, most of the common 
people probably do not appreciate how their collapse 
has come about ; and, as the circumstances of social 
structure and language make individual approach 
so difficult, their Government are in a better position 
than the erstwhile Governments of Germany and 
Italy to continue effective propaganda. Thus, 
although the Emperor and his advisers can be under 
no illusion regarding the completeness of their 
defeat, the position, so far as concerns the Japanese 
forces in the field and the people at home, approaches 
more nearly to the condition of an armistice than 
did that of the Germans or the Italians, to whom it 
was possible to convey individually the understand- 
ing of unconditional surrender. There can be no 
doubt, of course, that General MacArthur will 
speedily make his presence felt and his orders plain 
as soon as his occupational headquarters are estab- 
lished in Japan, but meanwhile the full relief of 
mind that peace should bring will continue to be 
somewhat diluted. As we go to press, the Japanese 
emissaries who are to sign the formal surrender have 
still to report at the appointed rendezvous, having 
encountered (so it is said) transport difficulties which, 
while they may be perfectly genuine, at the same 
time carry more than a suggestion of Oriental 
slipperiness. 

These are early days in which to attempt any 
kind of survey of the six years’ war as a whole, or 
to accord relative priorities to the factors which 
have been most influential in determining its even- 








tual course: there have been so many outstanding 
contributions, the lack of any one of which would 
have altered its history completely. Had the 
American shipbuilding effort been less whole- 
hearted, for instance, Britain might well have been 
starved into submission, or, at least, impotence ; 
but, had Britain not stood alone for a whole year 
against the common enemy, the United States might 
never have had time to bring into action those 
immense industrial resources which have meant so 
much to all the Allies. To go a stage farther back, 
if it had not been for the British development of 
radio-location, that year’s solitary stand would have 
been hardly possible ; but, to switch again to more 
recent events, even this scientific marvel might have 
been of no ultimate avail if the enemy had succeeded 
in launching against this country the full intended 
weight of the rocket offensive. 

So the tale might be continued. One section 
interlocks with another, making it difficult to draw 
clear lines of demarcation. Many and highly 
ingenious have been the new devices that this war 
has developed, but hardly less remarkable have been 
some of the adaptations of old things to new uses 
or the alertness of mind that has found, for some 
entirely novel weapon, applications that its designer 
never contemplated. There can have been few 
more successful combinations of ancient and modern 
appliances than the flail tank. Not many prophets 
would have forecast that a new type of mine would 
lead to a revival of wood shipbuilding; or that 
the one-man submarine—the prototype of all sub- 
marines—would become a weapon seriously to be 
reckoned with ; or that, in a few short years, such 
key commodities as natural rubber and natural oil 
would become mere alternative stores—preferable 
still, in many uses, to the synthetic article, but no 
longer absolutely indispensable. 

There have been failures and blunders, too, of 
course. The world will probably never know how 
many millions of pounds, and even more valuable 
man-hours, have been squandered on schemes which 
would have stood no chance of consideration in 
calmer times. Some of the German projects which 
have come to light since the occupation of that 
country, and which have been much publicised here 
and in America as evidence of the enemy’s scientific 
advances, undoubtedly belong to this category ; 
although, in the light of what has been accom- 
plished on both sides, he would be a bold man who 
would be prepared to decide, in the early stages of 
development, between the promising “long shot ” 
and the wholly unrealisable vision. “ Radar ” must 
have seemed such a borderline case ten years ago, 
even to those actively concerned in investigating its 
possibilities, if some of its actual uses of to-day had 
been suggested then. 

For sheer all-round utility and efficiency, indeed, 
radar—it seems that we must now accept this 
unattractive term as having outgrown its initial 
** quotes ”»—must take first place in the array of 
war-time scientific developments. Something more 
about it might have been included in this week’s 
issue, except that, as is their wont, official circles 
brooded too long over the propriety of telling the 
British people about this invention of their scien- 
tists, the main idea of which has been known to the 
people of the United States for so many months 
that the majority of them are convinced that it is 
of American origin, having heard little or nothing 
to the contrary through their own normal publicity 
channels. The result of this delay has been that 
the release, when it did come, was spoiled by the 
news of the atomic bomb; and the arrangements 
made for the publication of technical details were 
completely upset by the advent of the two “ VJ” 
days—the announcement of which, by radio, some 
few minutes after midnight on the morning of the 
first VJ day, provided another excellent example 
of officialdom’s ignorance or disregard of the ele- 
ments of good timing. 

At this moment of victory, however, when praise 
is being bestowed so freely and deservedly on the 
fighting Services, special emphasis should be laid 
on the debt that all three of those Services, and the 
civil population, owe to those who developed radar. 
This system of what may be described as electronic 
echo-sounding was installed first in a chain of 


132 


ENGINEERING. 


AUG. 17, 1945. 








warning stations round the coast, to detect the 

h of enemy raiders. That chain was com- 
plete in September, 1939, from Portsmouth to 
beyond the Firth of Forth, and other stations covered 
the vital area round the fleet base at Scapa Flow. 
A year later, it was practically continuous along 
the whole of the north, east and south coasts of the 
British Isles, with the addition of equipment to 
detect low-flying aircraft. Other extensions were 
made subsequently, but this was the network which 
provided the strongest weapon of the air defences 
during the Battle of Britain, as it enabled Fighter 
Command to dispose the defending aircraft in 
advantageous positions while the approaching enemy 
were still out of sight. Still later, it proved almost 
as valuable in countering the menace of the night 
bomber and, especially so in the defence of Malta. 

This application of radio-location was a good 
beginning, but it was hardly more than that in the 
light of subsequent developments. The success 
of the war against the submarine owed much to 
radar ; naval and anti-aircraft gunnery came to rely 
increasingly upon it; navigators soon ceased to 
worry about the absence of familiar lights and buoys, 
and air navigators, in particular, relied so much upon 
it that there was a real danger that they migh 
forget much of what they had been taught regarding 
the more normal navigational niethods. Finally, 
during the flying-bomb attacks, it was the speed 
and accuracy of radio-location that enabled the 
defence to locate the bombs almost as soon as they 
were launched, and to “ pin-point ” the launching 
sites for the subsequent attention of Bomber Com- 
mand. Thus it may be said that, for the second 
time, radar saved London from obliteration. When 
the time came for the Allied invasion, radar i 
had valuable contributions to make, as, indeed, it 
had been doing for many months in the direction 
of concentrated bombing attacks against enemy 
industrial centres; and, unlike so many war 
developments, it has great potentialities in peace. 

There are other developments, however, especially 
in the administrative field, which were fastened upon 
the country to meet the insistent needs of war, the 
peace-time advantages of which are by no means 
so certain, and it should be one of the chief concerns 
of Parliament—the representative body of all the 
people and all interests, not merely of a section of 
them—to see that these growths are very critically 
examined at the first possible moment, and ruth- 
lessly uprooted if there is no clear justification for 
continuing them. Herein lies one of the primary 
problems of the peace. Already there are many 
thousands of redundant Service men and women, 
at home and overseas, whose chief desire is to get 
back to civilian employment as quickly as they can. 
Thousands of jobs are waiting for them, if the 
obstructing red tape could be cut away : but unless 
some relaxation of the present system can be accom- 
plished, the process of filling those posts threatens 
to be long and tedious, and any hope of attaining 
new heights of peace-time industrial efficiency is 
largely illusory. 

Meanwhile, those redundant thousands still in 
uniform, hard put to it to find occupation enough 
for their minds and hands, are fruitful soil for that 
subtle propaganda at which the enemy has proved 
himself adept, calculated to breed the kind of 
distrust and unrest that is so hard to counter and 
which, if it does nothing else, will make it more 
difficult than ever to settle these men and women 
in their eventual employment, and to restore their 
pre-war industrial productivity. The contrast 
between the published intentions of the United 
States Government in the matters of demobilisa- 
tion and industrial “ reconversion,” and the timid 
relaxations foreshadowed in the King’s Speech to 
Parliament and the subsequent statements of the 
Prime Minister in the House of Commons, is very 
marked ; and, while the indications are that the 
American method may cause difficulty by being, 
perhaps, a little too precipitate, there is no assurance 
whatever, but rather the contrary, that the British 
method will avoid difficulty by being so extremely 
cautious. At present, the hands of industry are 
tied, and until they are untied there is little point 
in reiterating the need for higher standards of 
industrial efficiency. 





CO-ORDINATED RESEARCH. 


In the summer of 1943, the Institution of Elec- 
trical Engineers published a report entitled ‘“‘ The 
Organisation of Post-War Electrical Research.” 
This contained a proposal for the setting up of a 
British Electrical Research Board to co-ordinate 
the activities of the many organisations, public and 
private, engaged on electrical research in this 
country. As was pointed out at the time in these 
columns,* the determination of the constitution 
and range of activities of the Board would raise 
many difficult questions, but the proposal was put 
forward rather to serve as a basis for discussion 
than as constituting a definite scheme. The two 
years which have passed since the publication of the 
report have only served to accentuate the necessity 
for the introduction of some greater measure of co- 
operation in the field of research. This does not 
apply merely to electrical work, in which indeed 
the interchange of information between research 
laboratories and the common working of patents 
are practised more widely than is the case in many 
other branches of engineering; it applies to the 
whole range of manufacturing industry. 

Tn our original comment on the proposals, it was 
pointed out that the determination of the relations 
between industrial firms and Government organisa- 
tions constituted one of the major difficulties which 
had to be faced in working out any scheme of 
effective co-operation. The events of the war have 
resulted in the creation of a situation in which this 
question has become of even greater importance. 
An example illustrating this is furnished by the 
development of jet propulsion. Many firms are 
working on this subject and at the same time a 
definite Government organisation has been set up 
to deal with it. Probably most of the work which 
has been done is based on the original Whittle 
designs, but some workers may possibly have 
developed methods which can be claimed to be 
fundamentally different. As much of the work 
carried out by some private firms appears to have 
been financed partly, or wholly, with public 
money, it would appear that a highly-complicated 
patent situation is developing. This is a matter 
with which this article is not concerned and which, 
in any case, could not be discussed usefully at 
the moment, but the whole situation is an illustra- 
tion of the desirability of the drawing up of some 
scheme of co-ordination. 

The development of jet propulsion is a matter of 
national importance, not only for military reasons 
but because it may ultimately have wide industrial 
reactions, but its significance has been entirely 
overshadowed by the spectacular advance in atomic 
physics which has resulted in the produttion of the 
atomic bomb. In this matter, again, it may be 
taken as certain that the British, and other, govern- 
ments will insist on taking important parts both 
in fundamental research and its application, al- 
though it is difficult to believe that any govern- 
ment would have been to furnish one- 
thousandth part of the sum which has been spent 
in producing the bomb on the basic physical work 
which has made it possible. To say this is not 
necessarily to criticise governmental foresight. It 
was not only politicians and statesmen who failed 
to realise the ultimate practical significance of the 
work of what the late Professor Armstrong once, 
somewhat derisively, referred to as “‘ Rutherford’s 
atom-smashing brigade.” 

It is doubtful if the history of science could 
furnish a parallel example of the revolutionary 
possibilities inherent in work in pure science. Many 
remarkable advances have been made in the medical 
field and, as has many times been pointed out, 
Faraday’s researches resulted in the creation of a 
world-wide industry of great magnitude, but none 
of these examples carries quite the significance 
inherent in the tapping of the energy of the atom. 
Sir Charles Darwin has stated that this latest 
development in physics carries with it industrial 
possibilities of great promise, and at a time when 
public opinion almost throughout the world tends to 
favour greater government control of industry, it is 
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practically certain that attempts will be made to 
associate some type of public control with further 
developments. The procedure which has been 
worked out in this country under which financial 
assistance is furnished to trade research associa. 
tions through the medium of the Department of 
Scientific and Industrial Research has proved a great 
practical success and has enabled industrial advances 
to be made with the help of public funds, but with a 
minimum of public control, and that under that 
system there would appear to be nothing to pre- 
vent a research association from giving atten- 
tion to the industrial applications of atomic energy, 

Actually the present situation cannot be dealt 
with on such simple terms. The United States and 
British governments have announced that, in view 
of the cataclysmic possibilities inherent in the 
advances which have been made, they propose to 
control further development and to refrain from 
publishing full details of the methods which have 
been worked out. Whether this policy, the purpose 
of which is to prevent the production of lethal 
weapons of unparalleled potency by predatory 
governments, can, by itself, be a success in practice 
is doubtful. The basic principles which have been 
applied are understood by scientific men throughout 
the world and a new team of competent workers 
approaching the practical problems concerned would 
have the advantage of working no longer in a prob- 
lematical sphere. They would know that the 
problem of the utilisation of atomic energy can be 
solved. A more promising way of controlling 
irresponsible governments would be to supervise 
every aspect of their industrial activity which might 
bear on atomic-energy developments. As produc- 
tive efforts of ay importance would necessitate the 
construction of plants of considerable magnitude, 
this supervision would probably be found to be 
entirely practicable. For some years it is probable 
that this policy of direct control of industrial activ- 
ity will be added to that of secrecy. 

It is, however, not only in connection with the 
activities of undesirable foreigners that the question 
of the control of research by the government is of 
importance. There is not likely to be any general 
criticism of the work which has been carried out by 
the National Physical Laboratory and other govern- 
ment research stations, but few scientific men and 
informed industrialists would not give equal weight 
to that which has been done in university and works 
laboratories. Probably not even the most enthusi- 
astic believers in state control would suggest that 
these latter activities should be suppressed, but 
many of them might propose that they should be 
subjected to a greater measure of direction. This 
idea, in vague terms, is inherent in the pronounce- 
ment which has been made about what is probably 
the greatest advance in physics which has ever 
been made. In these circumstances the working 
out of some scheme of relationship between govern- 
ment and private laboratories which is acceptable 
to both has become of increased importance. 

The proposals which were put forward for the 
setting up of a British Electrical Research Board 
were framed to co-ordinate the work of all research 
organisations operating in the field of electrical 
engineering, but, as already pointed out, the same 
thing is desirable for the whole range of industry. 
As far as we know, no further public pronouncement 
has been made about the proposed Electrical Board, 
but in the present state of governmental and public 
opinion, it seems possible that some steps may be 
taken in the direction of its inauguration and also 
that a field wider than that of electrical engineering 
may be covered. As this same governmental and 
public opinion may also tend to set undue weight 
on State participation in, and control of, research 
it is desirable that private research organisation, 
should endeavour to formulate a common policy 
designed to conserve the independence which they 
now enjoy. An opportunity to discuss the matter 
and take action will be furnished by the two-day 
conference on Industry and Research which is to be 
convened in London by the Federation of British 
Industries “in the late autumn or early spring.” 
The of the conference is te 
“ assist industry and promote industrial efficiency ” 
but its agenda might usefully be extended to cover 
the question of the retention of freedom. 
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Tae Krne’s SPEECH. 


Tue King’s Speech at the opening of Parliament 
on Wednesday, August 15, was unusually long but, 
even so, contained direct allusions to only a few of 
the projects foreshadowed by the spokesmen and 
supporters of the Government in the course of the 
recent election campaign. After referring to the 
long-awaited news of the end of the war with Japan, 
to the Charter of the United Nations, and “ the 
devastating new weapon which science has now 
placed in the hands of humanity” and its lesson 
that ‘“‘ the nations of the world must abolish recourse 
to war or perish by mutual destruction,” His 
Majesty indicated the main items in the legislative 
programme of the new Government. Prominent 
among these were the nationalisation of the Bank 
of England and of the coal-mining industry “ as part 
of a concerted plan for the co-ordination of the fuel 
and power industries”; the repeal of the Trades 
Disputes Act ; the reorganisation of air transport ; 
and the introduction of legislation to make available 
“such powers as are necessary to secure the right 
use of our commercial and industrial resources and 
the distribution and fair prices of essential supplies 
and services.” As would be generally expected, 
few of the references could be described as specific- 
ally committing the Government to implement their 
theories and promises, even though their election 
majority would seem to put them in a position to 
place on the Statute Book almost any new legisla- 
tion that they might wish; there are, in fact, all 
manner of opportunities afforded to refrain from 
positive action without going counter to the ideals 
promulgated in the Speech—loopholes which may 
yet be useful, for there are urgent tasks enough 
looming ahead, to which any Government would be 
obliged to give priority over mere doctrinaire 
schemes, and which will tax all the resources, 
organising power and statesmanship available. 


ALLOCATION OF GOVERNMENT FACTORIES. 


It is announced by the Board of Trade that a 
further 20 Government factories, with a total area 
of about 4} million square feet, have been allocated 
for civilian industrial use, making a total of 74 
factories, aggregating some 20 million square feet 
of floor area and capable of employing about 200,000 
persons. War work still continues in many of the 
plants, but they should be available for ordinary 
industrial purposes before long, as the war with Japan 
has been concluded. Reference was made last week, 
on page 113, ante, to several of the factories which 
are to be converted into trading estates. Of those 
forming the additional list now issued, the majority 
are to be devoted to various manufactures of an 
engineering character. At Gateshead, for example, 
the Liner Concrete Machinery Company intend to 
make contractors’ plant for the building trade, and 
this will also be produced by Aveling-Barford, 
Limited, at Grantham—where, however, part of 
the capacity will be devoted to agricultural machi- 
nery and road rollers. Electrical equipment will be 
made by Messrs. Crompton Parkinson, Limited, at 
Doncaster; the General Electric Company at 
Swinton, near Mexborough, Yorkshire ; and Stan- 
dard Telephones and Cables, Limited, at Newport, 
(Mon.), A factory at Cadoxton, Glamorgan, is to 
be used by Messrs. J. Collis and Sons, Limited, for 
the production of mechanical conveyors, and colliery 
equipment ; mechanical loaders, and refrigerators 
will be made by the Projectile and Engineering 
Company, Limited, in a works covering more than 
half a million square feet, situated at Blythe Bridge, 
Stoke-on-Trent. Machine-tool plants include that 
of Sogenique (Service), Limited, at Newport Pagnell, 
where jig-borers will be repaired ; another at Slate- 
ford, Edinburgh, where Messrs. Green and Faulcon- 
bridge, Limited, will make precision tools ; and 
of a third at Llandudno, allocated to the Ratcliffe 

ring Company, Limited, where jigs, press 
tools and gauges are to be made, in addition to unit 
equipment for prefabricated houses. A large factory 
at Ryton-on-Dunsmore, near Coventry, is being 
taken by Rootes Securities, Limited, for the pro- 
duction of motor vehicles; and Messrs. Henry 
Meadows, Limited, in a factory at Wolverhampton, 


Rubber Regenerating Company, Limited, will 
reclaim rubber at Manchester; and the only Irish 
factory included in this latest list—at Woodvale, 
Belfast, has been taken by Messrs. James Mackie 
and Sons, Limited, for the construction of textile 
machinery. The Harland Engineering Company, 
Limited, whose present establishment is at Alloa, 
Clackmannanshire, will adapt a war factory in that 
town for the production of ferrous and non-ferrous 
sheet-metal components, and fabricated sections for 


the housing programme. 


PLaN FOR GREATER LONDON. 


. An outline of Sir Patrick Abercrombie’s plan for 
the post-war development of Greater London was 
given in an article on page 471 of the 158th volume of 
ENGINEERING, but the report on which it was based 
was preliminary to the extent that it did not include 
certain maps, the study of which was essential to a 
full appreciation of the factors involved and the 
steps proposed to deal with them. These plans are 
now available for public inspection in an exhibition 
organised by the Ministry of Town and Country 
Planning which was opened by the Minister (Mr. 
Lewis Silkin, M.P.) at the Institution of Civil 
Engineers, Great George-street, London, S.W.1, on 
Tuesday, August 14. The basis of the plan is that, 
to prevent any further increase of the congestion 
already evident in the London region, no new indus- 
try should be admitted into the area ; that the total 
population of the region will not be increased ; and 
that planning powers (including powers for the 
control of land values) will be available. It pro- 
vides for the movement outwards, mainly to points 
within the region, of rather more than a million 
people, of whom about 60 per cent. would be removed 
from the area controlled by the London County 
Council and the remainder from other congested 
parts just outside it. These numbers are derived 
from calculations of the different maximum densities 
of population for which, it is considered, provision 
should be made in the L.C.C. area, the so-called 
“Inner Urban Ring,” and the “ Suburban Ring.” 
The largest resettlement would be in eight or ten 
new satellite towns which, it is suggested, should be 
built outside the Green Belt and would accommodate 
by this means some 380,000 persons. Each satellite 
town would have its own industries, so that a notable 
reduction should be effected in the number of pas- 
senger journeys on the suburban rail and road ser- 
vices round London. It is estimated that about 
2,500 new factories would be needed to provide 
employment, near their homes, for the million 
persons moving to different residential areas ; and 
that the reduction in travelling to and from work 
would enable the existing railway systems to handle 
their future traffic with comparatively little modifica- 
tion other than the electrification of the main lines 
and of branch lines to certain points, and the con- 
struction of a few additional rail links and facilities 
for goods traffic. There would be, however, a con- 
siderable amount of construction and reconstruction 
of highways, linking up with the ten main radial 
roads of the County of London plan and the trunk- 
road system of the country. Most of the new 
satellite towns, it is proposed, would be on the north 
side of the Thames, and a suggested layout of one 
of them—that at Ongar, Essex—is given in a large 
relief model which is one of the most striking features 
of the exhibition. The full text of the Plan, includ- 
ing the maps omitted from the earlier edition, is now 
obtainable from H.M. Stationery Office and through 
retail booksellers [price 25s. net, or 25s. 8d. including 
inland postage]. No charge is made for admission 
to the exhibition, which will remain open until 
September 16. 


THe AMBRICAN BUREAU OF SHIPPING. * 


Mr. J. Lewis Luckenbach, president of the 
American Bureau of Shipping, gave some remarkable 
figures regarding the production of merchant ships 
in the United States, in the course of his address 
at the semi-annual meeting of the Board of Managers, 
held in New York on July 31. The programme, he 
said, was being reduced considerably and the results 





to be recorded during the first half of 1945 did not 





when the peak was reached in merchant-ship con- 
struction; but, even so, the output had averaged 
more than three ships a day. When he spoke, 
there were in hand some 617 large ships, totalling 
rather more than four million gross tons, remaining 
to be completed for the Maritime Commission and 
other interests, and about 550 smaller ships. Be- 
tween January 1 and June 30, 1945, American 
shipyards completed 674 large ships, aggregating 
5,037,639 tons gross (6,825,106 tons deadweight). 
The propelling machinery of these vessels had a 
total horse-power of 3,917,960, of which 164,900 h.p. 
was provided by internal-combustion engines. This 
output brought the total of production throughout 
the war years (1939 to date) up to 4,709 ships of 
35,838,764 tons gross (51,496,746 tons deadweight), 
with machinery of 20,903,948 h.p., including Diesel 
engines aggregating 757,618 h.p. This, as Mr. 
Luckenbach truly observed, “is a remarkable and 
unparalleled achievement by an industry 
which, but ten to twelve years ago, during the 
depression, only constructed five or six big ships 
per year.” The American output of ships of 2,000 
tons gross or bigger, during the war, he continued, 
equalled more than half the number, and two-thirds 
of the gross and deadweight tonnage, which existed 
in the world in 1939, before the start of hostilities ; 
and was twice the number and 2} times the tonnage 
of the pre-war ocean-going fleet of the British 
Empire. The total included 2,682 Liberty ships, 
built in 18 shipyards. Of these ships, 62 were 
finished as tankers and 12 as colliers, the remaining 
2,608 being general-cargo vessels. The average time 
taken to build the 2,608 cargo ships was 61-8 days 
each, though many took only 28 to 30 days. Some 
112 American tankers were sunk during the war, 
but the tanker fleet still contained 858 ships, 
totalling 13,150,000 tons deadweight, or about 
65 per cent. of the world tanker tonnage. All of 
the larger tankers and bulk carriers—some of which 
had a deadweight cargo capacity of 24,000 tons, 
and lengths and beams up to 560 ft. and 80 ft., 
respectively—had speeds approaching 16 knots, and 
some ships were considerably faster. Modern 
turbine propelling machinery, with reheaters, and 
supplied with steam from boilers working at pres- 
sures as high as 1,535 lb. per square inch and a total 
steam temperature of 750 deg., made possible a 
fuel-consumption rate approaching 0-5 lb. per 
horse-power-hour. Gas-turbine propulsion had been 
the subject of much investigation and would pro- 
bably soon be tried in practice. Engineers engaged 
on this development hoped and expected to obtain, 
in time, a better fuel rate than had been reached 
with geared steam turbines and closely approaching 
that of the Diesel engine. 


AcguistT1Ion OF FureL-Savine EquieMEnNT. 


In order to assist the change-over of industry 
to peace-time production, the Board of Trade have 
been engaged for some time in simplifying the 
licensing control of the supply of individual items 
of plant and machinery. Wherever practicable, the 
Board of Trade are now issuing bulk licences to 
machinery manufacturers, and this system is 
to be extended to those items of fuel-saving and 
fuel-burning equipment which the Ministry of Fuel 
and Power have been authorised to license during 
the past 18 months. The Board of Trade, therefore, 
p to issue bulk licences to the manufacturers 
of most of the controlled goods affected, and, as 
these are granted, it will no longer be necessary for 
purchasers to obtain individual licences from the 
Ministry of Fuel and Power in order to acquire 
goods from licensed manufacturers. After Septem- 
ber 30, no further licences will be issued by the 
Ministry of Fuel and Power, but supplies by manu- 
facturers will be subject to licence by the Board of 
Trade (Industries and Manufactures (Engineering) 
Department, Millbank, London, 8.W.1). It is hoped 
that this alteration in licensing procedure will be 
accompanied by an increase in the production of 
fuel-saving equipment and the Regional Fuel 
Efficiency Committee Secretaries of the Ministry of 
Fuel and Power will make every effort to advise 
purchasers on the choice of available fuels and also 
assist those who find difficulty in securing delivery 
of fuel-saving equipment. 
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ATOMIC FISSION AND THE 
CYCLOTRON. 
By Dr. T. F. Watt, M.1E.E. 


THE purpose of this article is to give a survey of 
the salient facts relative to atomic structure and 
to recapitulate the characteristic properties of those 
elementary atomic particles which are used as pro- 
jectiles for the purpose of disintegrating the atomic 
nuclei. A brief account is also given of the special 
aspects of the problem of disintegration of the 
atomic nuclei of uranium. The principle is also 
outlined of the operation of the Cyclotron in impart- 
ing the requisite velocity to atomic particles so 
that they become projectiles of sufficient kinetic 
energy to enable them to break through the core 
structures of the heaviest atoms such as uranium ; 
that is, the atoms of which the core structures are 
associated with the greatest amount of stored 
energy. 

Each atom of any substance consists of a ‘‘ core ” 
or “nucleus” and one or more electrons which 
travel in orbits round the nucleus like planets 
round the sun and also spin like planets on their 
axes. In the normal unelectrified condition, the 
positive charge of the nucleus is equal in magnitude 
to the total negative charges of the electrons. The 
nucleus itself consists of protons, that is, positively 
charged particles, and neutrons which are uncharged 
particles, the mass of a neutron being equal to the 
mass of a proton. The magnitude of the electric 
charge of an electron is 1-59 x 10-™ coulomb and 
the mass of an electron is 9-02 x 10-* gram. The 
mass of a proton is 1,845 times that of an electron, 
that is, one proton has amass of 1-65 x 10-* gram. 

It follows from these data that the mass of an 
electron is so minute in comparison with that of 
the nucleus that it may be considered to be rela- 
tively of a negligible amount and, in effect, the mass 
of any atom is determined by the number of protons 
and neutrons in the core. For example, the oxygen 
atom has normally 8 electrons revolving in orbits 
round the nucleus so that there are 8 protons in 
the nucleus. Since, however, the atomic weight of 
oxygen is 16, the nucleus also contains 8 neutrons. 
It is seen, therefore, that the number which defines 
the atomic weight of an atom is equal to the sum 
of the number of protons and neutrons which are 
assembled to form its core. The atom of hydrogen 
has the simplest structure of all elements, viz., one 
proton of charge + 1-59 x 10-** coulomb and one 
electron of charge — 1-59 x 10-}* coulomb revolv- 
ing in an orbit round the nucleus and also spinning 
on its axis. 

The chemist determines the atomic weight of an 
element by means of a sufficiently large mass of the 
chemically pure substance to enable him to make a 
precision measurement of the weight. If, however, 
the individual atoms of the mass have not all the 
same weight the chemist’s measurement will of 
course, only give the average weight for all the atoms 
in the mass. By means of the “mass spectro- 
graph,” however, it has been shown that elements 
of identical chemical properties can have different 
atomic weights and this phenomenon is accounted 
for by a corresponding difference in the number of 
neutrons which are present in the nucleus. For 
example, there is “light” hydrogen of which the 
core consists entirely of a single proton and this 
in normal hydrogen, as already referred to in the 
foregoing, fixes the atomic weight as 1. There are 
also two “heavy” hydrogen atom types which 
have the atomic weights of 2 and 3, respectively, 
that is to say, in one type of heavy hydrogen atom, 
(i.e., the deuteron) the core consists of one proton 
and one neutron, while the other type of heavy 
hydrogen atom has a core which comprises one 
proton and two neutrons. It follows from these 
facts that; in addition to the normal or so-called 
“light” water, there is also “heavy” water; 
that is to say, in heavy water, two atoms of hydrogen 
are combined with one atom of oxygen just as is 
the case with normal light water ; the hydrogen of 
heavy water, however, is heavy hydrogen, and if the 
heavy hydrogen has an atomic weight 2, the corre- 
sponding heavy water will weigh about 10 per cent. 
more than light water. Heavy water is highly 


deleterious to living organisms and in contrast with 
normal water gives indications of a higher freezing 
point. The great significance of heavy water for 
purposes of atomic disintegration is that it provides 
a source of heavy hydrogen particles (deuterons) 
which, when accelerated in the Cyclotron, form the 
projectiles by which neutrons are released as 
explained in what follows. 

An atom of great technical significance in this 
connection is that of helium, of which the core 
comprises two protons and two neutrons, the atomic 
weight being thus four times that of normal hydro- 
gen ; the a-rays of uranium and radium are simply 
helium nuclei. 

Atoms of identical chemical properties but of 
different atomic weights are known as “ isotopes ”’ ; 
that is to say, isotopes of a given element differ from 
one another by the number of neutrons in the core, 
the number of protons in the core being the same 
for all the isotopes of a given element. 

The electrical particles which come chiefly into 
consideration as bombarding projectiles for the 
artificial disintegration of atomic nuclei and for the 
isolation of neutrons are, the proton, which is the 
nucleus of the normal hydrogen atom having a mass 
of 1-65 x 10-** gram; the deuteron, which is the 
nucleus of the atom of heavy hydrogen and has a 
mass of 3-3 x 10-4 gram ; and the a-particle, which 
is the core of the helium atom comprising two 
protons and two neutrons and has a mass of 
6-6 x 10-*4 gram. 

Two important consequences of the relativity 
theory of Einstein concerning mass and energy 
were foreshadowed by earlier theories, but their 
significance only became realised after the inception 
of the relativity theory, viz., (i) the relationship 
between mass and speed as defined by the equation 


eee (1) 
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where m,is the mass of a body at rest, m is the mass 
when the same body is moving at a speed v, andc = 
3 x 10° cm. per second, is the velocity of light. 
(ii) The equivalence of mass and energy as defined 
by the equation, 
E=m xX cergs . . - (2) 
where E ergs is the energy content of the mass m 
grams and, as before, c = 3 x 10° cm. per second. 
Just as inthe middle of last century the principle 
of the equivalence of heat energy and mechanical 
energy and the equivalence of heat energy and elec- 
trical energy became established and consequently 
implied that each of these types of energy could be 
transformed into the other two, so the foregoing 
equation (2) expresses the equivalence of mass and 
energy and implies that each gram of any substance 
comprises an energy content of 
9x 10” ergs = 9x 10" joules = 2-510? kWh, 
and, in view of what follows, it is essential to realise 
that the greater part of this energy is stored in the 
atomic nuclei. A small fraction of the energy 
becomes released by radioactivity, but the total 
amount stored in one gram of matter is so immense 
that, if appropriately controlled, it would be suffici- 
ent to supply the power requirements of a town of 
moderate size for something like a year. 
A further aspect of the atomic energy relationship 
is as follows: In the normal condition of the atom, 
each of the revolving electrons will occupy the orbit 
of lowest energy of all its possible paths and this is 
its basic-orbit. It is only when the atom is excited 
by conveying energy to it from an outside source 
that the electron can be forced into an orbit of 
higher energy and, when the electron falls back into 
its normal orbit, it emits a ‘‘ photon’ of energy, 
the amount of which is defined by the equation, 
cabs. (°°. 8 
where hf is Planck’s constant and equals 6-55 x 
10-*’ erg-second, f, hertz, is the frequency, and ¢ is 
the energy in ergs. For example, if a body is 
radiating violet light, that is, electromagnetic waves 
of frequency f = 758 x 10 hertz, then 
€ = (6-55 x 10-7) x (758 x 10*) = 496 x 10-"* erg, 
and this energy is only emitted in very minute time 
intervals, with a relatively long pause between 





successive emissions of energy. It can therefore 





be said that each atom of the radiating body must 
acquire the amount of energy 


e=hx f = 496 x 10-“ erg 
before it can emit violet light. Applying the fore. 


going data to equation (2) it follows that the 
equivalent mass of the photon of violet light is 
_ 496 x 10-14 
Bx 10 

Examples of atomic disintegration are found in 
the natural radioactivity of uranium and radiun 
and, in a lesser degree, thorium, potassium, rubidium, 
and many other elements. The atoms of these 
substances must be considered to have unstable 
nuclei which tend to disintegrate explosively, and, 
in consequence, to eject portions of their atomic 
structure. Such natural disintegration gives 
rise to the so-called a-rays, B-rays, and y-rays. Of 
these, the «-rays are simply helium nuclei which are 
ejected at a high velocity, the B-rays are a stream of 
electrons and are of the same nature as cathode 
rays, while the y-rays are electromagnetic waves of 
the same nature as X-rays, the only difference being 
that they have a shorter wavelength. 

From the point of view of energy supply on an 
industrial scale, it is of no importance that the energy 
released by the complete disintegration of one gram 
of radium amounts to so many million kilowatt- 
hours, since, unless the disintegration is accelerated, 
about 1,600 years will elapse before one-half of the 
radium has become disintegrated. The final product 
of the radiation of uranium and thorium is lead and, 
in the case of earth which contains either of these 
elements, it is possible from a knowledge of the 
amount of lead found associated with these metals, 
to establish the time for which the radiation must 
have been taking place. In this way, an estimate 
of the age of the geological layers in which these 
substance are found can be made. 

The first sign-post to a path by which this appar- 
ently insurmountable difficulty might be overcome 
was disclosed in 1939 by Hahn and Strassmann, 
who made a discovery of fundamental importance, 
viz., that the element uranium, apart from its well- 
known radioactive disintegration through the 
uranium-radium-lead series, cam_experience a quite 
different type of disintegration as follows. Under 
the bombardment of a stream of neutrons the 
uranium nucleus can be disintegrated, as a result of 
which, the shattered fragments will, in all proba- 
bility, contain two neutrons from each uranium 
atomic nucleus. These two ejected neutrons can 
then cause the disintegration of two neighbouring 
atomic nuclei of uranium and among the shattered 
fragments of the latter, there will be 2 x 2 neutrons 
which, under suitable conditions, may disintegrate 
four neighbouring atomic nuclei, thus ejecting eight 
more neutrons. In this way, by a kind of avalanche 
growth, the sequence may proceed until the whole 
mass of uranium has been explosively disinte- 
grated. This implication of the work of Hahn and 
Strassmann brought into view for the first time the 
startling possibility of a ‘‘ chain reaction,”’ that is, 
a reaction of the type of the combustion and explo- 
sion process which, when started by a local ignition, 
proceeds automatically throughout the whole mass 
—a close parallel example being the effect of an 
electric spark in an explosive mixture of gas. 
Whether such chain reactions can be realised by 
nuclear disintegration processes depends upon 
whether the neutrons ejected by the disintegration 
of the uranium nuclei will penetrate into a suffici- 
ently thick layer of the neighbouring atoms and the 
answer to this question will decide whether the 
initially disintegrated nucleus will settle down harm- 
lessly or whether the process will be maintained and 
give an explosive disintegration of the whole mass. 

A still further important advance in the field of 
uranium disintegration research was made in the 
summer of 1940 by Nier and his collaborators in 
Minneapolis, who found that the chief isotope of 
uranium of atomic weight 238 could only be dis- 
integrated by fast neutrons, whereas slow neutrons 
could only disintegrate the more rare isotope of 
atomic weight 235, this isotope being found in 
natural uranium only in the ratio of 1: 140. The 
essence of the problem of the artificial disintegration 
of uranium thus became shifted to that of the 
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separation of the isotopes so as to isolate the sensi- 
tive U 235 from the uranium as found in nature. 

The great significance of the use of neutrons as 
projectiles for the bombardment of the atomic 
nuclei of uranium is that, since they have no electric 
charge they can penetrate a relatively enormous 
thickness of matter because there is no force of 
repulsion between them and the protons of the 
nuclei which they are attacking. Fast neutrons can 
be produced by bombarding certain elements with 
very fast charged particles such as deuterons (i.e., 
heavy hydrogen nuclei) or «-particles (i.e., the nuclei 
of helium atoms). Fast neutrons are most prolific- 
ally produced by the bombardment of the metal 
beryllium with either deuterons or «-particles. 

A difficulty in the investigation of the problem of 
chain reaction when using small masses of matter 
was that the neutron projectiles will generally pass 
through the mass without having scored a direct hit 
on the nucleus of the uranium atom, whereas, if a 
large block of matter were used an inclusion would 
have to be made of some ballast. substance which 
will not take part in the atomic disintegration but 
will reduce the speed of the reaction process suffici- 
ently to allow the released energy to be utilised in a 
practical form. For example, a large mass such as 
a sphere of uranium one metre in diameter, with- 
out the admission of any ballast material would, on 
the basis of the foregoing discussion, give rise to 
such a lightning-like process that it would blast a 
chasm in the earth’s surface something like one of 
the craters ofthe moon. Ifthe course of the reaction 
can be appropriately controlled by the use of some 
ballast substance, however, it is estimated that a 
cubic metre of uranium would yield sufficient energy 
to supply the electric power requirements of a whole 
nation for several decades. 

By far the most powerful means for producing 
high speed particles for use as projectiles for atomic 
disintegration, is the Cyclotron which was invented 
by Professor E. O. Lawrence, of the Berkeley Labora- 
tory of the University of California, who first 
showed that the deuteron forms a projectile of very 
great disintegrating power and it is now commonly 
used in Cyclotron technique. It has been found 
that high-speed neutrons can be produced by the 
Cyclotron at about 500,000 times the average 
rate of the sources available by other means. 
A detailed account of the theory, operation, and 
applications of the Cyclotron has been given in a 
previous article*, so that a brief résumé will suffice 
here. The principle of this ingenious and elegant 
appliance as developed by Lawrence and Livingston 
is based on a theorem of the late Sir Joseph Larmor 
that the angular velocity of an electrified particle 
which is moving across a magnetic field of constant 
strength and directed at right-angles to the path of 
the particle, is independent of the linear speed of the 
particle ; that is to say, an increase in the linear 
speed only results in the corresponding increase of 
the radius of curvature of the path, the angular 
velocity remaining constant. A reference to the 
previous article will show that an acceleration 
chamber comprising two flat semi-circular D- 
shaped containers is used to impart the requisite 
speed to the particles which are to be used as the 
bombarding projectiles. This accelerating chamber 
is arranged in an evacuated space and a hot filament 
near the central point of the D-shaped container 
assembly produces ionisation of the gas which is 
admitted to the chamber, e.g., hydrogen, helium, or 
heavy hydrogen. The ionised particles are then 
accelerated by means of a high-frequency electric 
field which is established across the gap between the 
two D-shaped containers and a powerful and steady 
magnetic field is maintained in a direction at right- 
angles to the plane of the accelerating chamber. In 
accordance with Larmor’s theorem, therefore, the 
particles will move at a constant angular velocity 
and ever-increasing linear speed so that the path 
is a spiral of ever increasing radius, until eventually 
they reach the “ window ” from which they emerge 
to strike the target of suitable material, as a result 
of which the high-speed neutron projectiles become 
released. 

An interesting feature of the design of the gigantic 





* ENGINEERING, vol. 156, pages 201 and 223, (1943). 
t Loe. cit. 





Cyclotron which Professor Lawrence had under 
construction at the outbreak of the war is that the 
speed of the accelerated particles towards the end 
of their spiral journey in the accelerating chamber 
would reach a value comparable with the speed of 
light and in accordance with equation (1), the mass 
of the particles increases to a corresponding extent. 
In order, therefore, to maintain the angular velocity 
constant as the particles approach the window of 
emergence, the magnetic field must be correspond- 
ingly graded in intensity. This result is a striking 
verification of the aspect of Einstein’s relativity 
theory as defined by equation (1). 

From the reports of the effects of the atomic 
bomb on Hiroshima it would appear that the chain 
reaction effect referred to in the foregoing has, in 
fact, been achieved and it becomes a matter of great 
technical interest to identify the cataclysmic pheno- 
mena which have been observed as a result of this 
bomb with their electrical characteristics. It may 
be observed in this connection that the disruption 
of the nuclei must involve the generation of electro- 
magnetic waves of stupendous intensity and it is 
to be remembered that infra-red electromagnetic 
waves are also heat waves. It is reasonable to 
assume that the phenomena will partake of the 
nature of a highly concentrated lightning storm of 
a local intensity never approached by natural 


lightning. 





LETTERS TO THE EDITOR. 


HARDNESS AND WEAR RESISTANCE. 
To THE Eprror oF ENGINEERING. 


Smr,—Mr. Martin Littmann’s very thoughtful 
article in your issue of June 29, 1945, on page 502, 
raises again the question, ““ What is hardness ? ” 
Mr. J. M. Lessells, in some notes on the indentation 
hardness tests (Symposium on “ Significance of the 
Hardness Test of Metals in Relation to Design,” 
A.S.T.M., June 29, 1943) says that the indentation 
test, as is well known, is merely a relative test since 
the stresses caused by the indentation are unknown 
and are likely to remain so. 

I do not share the latter view, which appears to 
me to depend on attempts to interpret the indenta- 
tion test in terms of the mathematical theory of 
elasticity. If, however, we throw this theory reso- 
lutely overboard for the purposes of understanding 
the indentation test, one can get a clear picture of 
what really happens when either a Brinell ball or 
diamond cone is pushed into a material. If the 
material is predominantly elastic, like rubber, no 
appreciable indentation remains. If the material is 
predominantly plastic, like mild steel, considerable 
residual deformation remains. If the material is 
“hard” like tool steel, most of the indentation 
under load—which, it should be noted, is the sum 
of the plastic and the elastic deformation—dis- 
appears on removal of the load, and the apparent 
hardness of the material is very high. The criterion 
of wear is plastic deformation. The criterion of no 
wear is elastic deformation. 

These ideas’ are developed in more detail in a 
paper to which the writer has made previous 
reference in a letter to the Editor of ENGINEERING 
published in the issue for July 13, 1945, on page 34, 
ante. Research workers who are interested may care 
to refer to the paper, “ Plasticity,” in the library 
of the Institution of Civil Engineers. 

Yours faithfully, 
A. C. Vivian. 

Britannic House, 

Finsbury-circus, 
London, E.C.2. 
August 1, 1945. 





THE FUTURE DEVELOPMENT OF 
PALESTINE. 
To THE Eprror oF ENGINEERING. 
Sir,—It was a pleasure to find that such a subject 
as the future development of Palestine could be 
treated in so restrained and balanced a manner as 


was done in your issue of August 3, on page 83, ante. 
In that article, Mr. Cyril Henriques performed a 





particularly useful service in trying to dis- 
engage the question from the shadow of enchant- 
ment that the Tennessee Valley Authority has 
been caused to throw over it. Comparisons with 
this wholly admirable undertaking are bound to be 
misleading here: they mask the fundamental fact 
that, while the United States must be regarded as a 
very large and a very rich country, Palestine is only 
asmall and a poor country. We have to remember, 
too, that while responsible technicians may limit 
themselves to invoking the example of the T.V.A., 
irresponsible newspaper reports go farther and boldly 
state that engineering works in the Jordan valley 
will be on the scale of the Boulder Dam. 

Although Mr. Henriques’s own views on Pales- 
tinian agriculture are interesting and suggestive, 
they do not seem to be quite consistent. He men- 
tions two areas that lie outside the main Jordan rift. 
In the southern area, the Negeb, the rainfall is given 
as 3 in. to 8 in., while over the northern area, which 
includes the uplands of Judea and Galilee, the corres- 
ponding figures are 24 in. to 34 in. ; yet it is in this 
northern region of fairly plentiful rain that Mr. 
Henriques foresees difficulties, while the desert or 
semi-desert lands to the south seem bright with 
promise. Is the limestone less fissured or porous 
in the one area than in the other? Are the problems 
of silting and erosion less daunting in the south than 
in the north? If the water-table below the Negeb 
really does lie at. about sea-level, how can the water 
be lifted profitably to irrigate land that lies at 500ft. 
or 1,000 ft. or 1,500 ft. above sea-level ? What kind 
of crop would support such heavy pumping charges ? 

It is quite true that experience just across the 
frontier, in Egyptian territory, shows what water 
can do. If, as at Ain Gedeirat, a perennial spring 
flows along a sheltered valley, then the appearance 
of fertility seems miraculous; Major Jarvis has 
accurately described it in his book, Yesterday and 
Today in Sinai. If, however, attempts are made 
to collect surface water, the fertility may be less well- 
regulated. Thus, if a dam is formed across a small 
wadi, the storage area may quickly silt up to crest 
level, and from the mud so deposited the Bedouin 
raise fine crops of millet. The Bedouin similarly 
use the silt-traps provided in front of concrete 
storage reservoirs. 

The most recent survey of all such problems, from 
the view-point of the officials professionally engaged 
in dealing with them on the spot, is contained in the 
report of the Middle East Agricultural Development 
Conference, held in Cairo last year. From this 
valuable mass of information it does appear that 
grandiose schemes are out of place when meagre and 
scattered water supplies in semi-desert regions are 
to be developed. Patient small-scale efforts are 
preferable, each individually designed to make the 
most of local peculiarities. Of course, this does not 
rule out an efficient central organisation, but it does 
suggest that the organisation will be different from 
what is required when a mighty river flows through 
a region of copious rainfall. 

Yours faithfully, 
HERBERT ADDISON. 
London, N.W.6. 
August 9, 1945. 





THE ACQUISITION OF LEAD.—The Ministry of Supply 
has announced that, from August 10, applications to 
the Non-Ferrous Metals Control for licences to acquire 
lead for consumption in the United Kingdom will be 
considered by the Control without restrictions as 
regards the type of article to be manufactured. The 
statutory provisions regarding the acquisition and dis- 
posal of lead are still in force, but it is no longer necessary 
to submit schedules of Service or home civil orders with 
applications for licences for lead. Instead, each appli- 
cation must be accompanied by the. following signed 
statement: ‘‘ We certify that the quantity requested 
on the accompanying application is needed to cover 
orders for our products, and that, in the case of appli- 
cations for virgin metal, full allowance has been made 
for our expected intake of scrap.”’ Certain restrictions 
on the release of lead for export remain in operation, and 
schedules of export orders must continue to be submitted. 
Lead, however, will be released in future for the pro- 
duction of some additional classes of manufactured goods 
for export to all countries. Details are being communi- 
cated by the Board of Trade to the bodies concerned. 
All applications should be submitted, as previously, to 
the Non-Ferrous Metals Control, Grand Hotel, Rugby. 
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THE DEVELOPMENT OF THE 
ATOMIC BOMB.* 


Tue Prime Minister has issued a statement} describ- 
ing the events leading up to the uction, in the 
United States, of atomic bombs and the dropping, by 
the United States Army Air Force, of the first of these 
on Japan. Statements have also been made by Presi- 
dent Truman and Mr. C. D. Howe. Further statements 
have been issued by the United States and Canadian 
Governments, giving an account of the work carried 
out in their respective countries which led up to or was 
associated with this remarkable achievement. These 
supplementary statements also gave an outline of the 
scientific background. The following official statement 
has been prepared to fulfil a similar purpose in this 
country. It is intended to be read in conjunction with 
the American and Canadian statements and, therefore, 
is confined as far as possible to work in the United 
Kingdom, and to the share taken by British scientists 
in the American and Canadian projects. Consequently, 
no reference is made to the gigantic scale of the Ameri- 
can scientific and technical effort, the successful out- 
come of which constitutes, as the Prime Minister has 
said, one of the greatest triumphs of human genius of 
which there is record. 

Historical Survey—The discovery of the fission of 
uranium and its application in the atomic bomb follows 
a series of discoveries which, since the end of the last 
century, have been the basis of the modern science of 
physics. This work has been done in many countries 
and is the result of full and free collaboration between 
scientists, among whom those working in Britain have 
played a most important part. Classical ideas on the 
nature and properties of matter culminated in the 
atomic theory of the Nineteenth Century. It was 
accepted that all matter was made up of discrete 
indestructible particles or atoms, which were classified 
into 92 different species or elements. From the atoms 
of one or more of these elements, all the different 
chemical compounds that exist in nature are built up ; 
but it was regarded as a cardinal point that the atoms 
of any one element could in no way be changed or con- 
verted into those of another. 

The fundamental break with this theory occurred 
when the French physicist H. Becquerel, discovered, in 
1896, that one of the elements—uranium—was con- 
tinuously emitting radiation of an unknown type, which 
could penetrate matter and affected a photographic 
plate. Further study of this new-found property of 
uranium led to the isolation of another element— 
radium—from the uranium mineral deposits in Joachim- 
stal by Pierre and Marie Curie in 1898. Radium showed, 
to a much greater degree, this property of emitting 
radiation. In 1902, Rutherford and Soddy, who were 
then working at McGill University, Montreal, suggested 
that it could only be explained by the assumption that 
the atoms of uranium, radium, and of other radioactive 
elements which had by then been discovered, were 
unstable and were continuously breaking up at rates 
which were characteristic for each element. 

This suggestion was conclusively proved by detailed 
experimental work, in the course of which the nature 
and properties of the radiation from radioactive ele- 
ments were discovered. Part of this radiation, the so- 
called ‘“‘ Alpha rays,” consists of helium atoms, carrying 
a positive charge of electricity, and these were found to 
be of the greatest value as a tool for further exploration 
of the structure of atoms. It was, in fact, research on 
the penetration of matter by “ alpha-rays ” which led 
Rutherford in 1911, at Manchester University, to the 
fundamental discovery that the whole mass of each 
atom was concentrated in a minute central nucleus 
which carried a positive electric charge. Round this 
nucleus, but at relatively very great distances, revolved 
elementary negative electric charges—“ electrons ”— 
in numbers sufficient to neutralise exactly the positive 
charge of the nucleus. The mass of these electrons was 
negligible compared with that of the nucleus. In 
terms of classical electromagnetic theory, however, 
such a system would be unstable and, in a very short 
time, the energy of the revolving electrons would be lost 
as radiation. Niels Bohr, of Copenhagen, put forward 
a theory in 1913 which combined Rutherford’s model 
of the “nuclear atom ” with the quantum theory of 
energy which had been enunciated by Planck to explain 
limitations of the classical electromagnetic theory. 

The resulting Rutherford-Bohr model of the atom 
proved to be of the greatest value in explaining the 
results of experimental work in every branch of physics 
and, in particular, the relationship between the different 
elements as regards their ordinary physical and chemical 
properties. These are determined entirely by the 
electrons revolving round the nucleus and therefore are 

ractically independent of the mass of the nucleus. 
+ was immediately understood that any element, with 
a given charge on the nucleus, could exist in more than 





* Issued by the Department of Scientific and Indus- 
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one modification, with different atomic masses but 
almost identical physical and chemical properties. The 
existence of such “ isotopes ” of any element had been 
suggested first by Soddy, in 1910, as a result of studies 
of the decay products of the natural radioactive 
elements. 

Aston, at Cambridge, followed up work which had 
been started by J. J. Thomson and developed the so- 
called ‘‘ mass-spectrograph ” which subjected a stream 
of electrically charged atoms (“‘ions”) to a crossed 
electric and magnetic field and brought those of different 
mass to a focus at different points. It was proved, with 
the help of this instrument, that the great majority of 
elements consisted of a mixture of two or more isotopes, 
and that the relative weight of the atom of any given 
isotope of any element was very nearly a simple multiple 
of the weight of a hydrogen nucleus, or proton. 

In 1932, Urey and Brickwedde, of Columbia Univer- 
sity, New York, showed that hydrogen itself is not a 
simple element, but contains a small amount (about 
1/5,000) of an isotope known as “ heavy hydrogen ” or 
deuterium, which has almost double the mass of a 
proton. Because, in this case, the ratio of the masses 
of the isotopes is as 2:1, the physical and chemical 
properties of hydrogen and deuterium are sensibly 
different and it was found possible to separate them, 
in a pure state, in large amounts by normal technical 
methods. The atoms of nearly all the elements are 
stable and it is only in the case of the radioactive 
elements that spontaneous disintegration of the nucleus 
takes place. Although it was. known that, when this 
occurred, energy was released on a scale incomparably 
greater than that connected with any known chemical 
reaction, it was recognised to be of no practical use 
because the rate of decay cannot be influenced. It was 
obvious that any hope of antoetanding the conditions 
which might make such influence possible would depend 
on an understanding of the problem of the atomic 
nucleus. 

The first decisive step in the solution of this problem 
was taken by Rutherford, who, in 1919, showed experi- 
mentally that the charged alpha particles from radium- 
C could, in rare instances, collide with the nucleus of an 
atom of nitrogen in such a way that it broke it up and, 
as a result of the collision, the nuclei of two other 
atomic species or elements were formed. While the 
discovery of radioactivity had shown that some of 
the elements could, spontaneously, break up to form 
other elements, Rutherford had now shown that the 
particles emitted in this process could be used to break 
up, or transmute, the atoms of other elements which 
were normally stable. 

In the following years, the problems opened up by 
this new development were pursued by Rutherford and 
the team of research workers that he collected round 
him at Cambridge. A further very important step 
was taken there in 1932, when Cockcroft and Walton 
carried out an experiment in which hydrogen nuclei, 
produced artificially in an electric discharge and 
accelerated to a high velocity by means of an applied 
voltage, were used to bombard another stable element, 
lithium. The atoms of this element also were found 
to disintegrate, and transmutation, the dream of the 
alchemists, had been achieved in a completely controlled 
laboratory experiment. 

By this time, the development of relativity theo 
had shown that matter and energy were inter-rela 
and either could be transformed into the other. The 
measured masses and energies of the various particles 
involved in the experiment of Cockcroft and Walton 
provided an experimental proof of this relationship. 
The conviction was held, therefore, that there existed, 
in all matter, a store of energy vastly greater than that 
available on the earth by any process yet brought 
under control by man. It is this store of energy in 
matter itself which is involved in the maintenance of 
the temperature of the sun and of other stars, and which 
is released during the decay of radioactive elements. 
In the newly-discovered reactions, involving atomic 
nuclei rather than the outer screen of electrons, there 
was an enormous release of energy of this type for 
each atom that was successfully bombarded. The 
scientific importance of the results was immense, but 
the apparent practical value was still negligible because 
only one successful collision could be obtained in many 
thousands, and the total input of energy in producing 
the bombarding particles was far greater than the 
energy release from the very few successful collisions. 

This low efficiency is due in part to the very small 
size of the nucleus compared with that of the atom 
as a whole. The massive central nucleus of an atom, 
with its surrounding cloud of electrons, has often been 
compared with the sun in the planetary system, and a 
direct collision between the bombarding particle and 
the nucleus, which would be needed to break up the 
latter, is an inherently improbable event; but when 
both the nucleus and the bombarding icle are 

itively charged there will be a force of repulsion 

tween them which will greatly lessen the chance of a 
direct collision. Only particles of vi high energy 
can overcome this force, and nearly all bombarding 


particles will lose their energy in collisions with the 
electrons surrounding the atomic nuclei before the 
have a chance of reaching the nucleus itself. 7 

In 1932, Chadwick, working in Rutherford’s labora. 
tory, made a discovery of fundamental importance 
The observation was first made by Bothe and Becker 
in Germany that, when the element beryllium was 
bombarded with the alpha-particles emitted by polonium 
—a natural radioactive element-radiation of a noye| 
type was apparently emitted. Joliot and his wife 
Irene Curie-Joliot, in Paris, carried these observation, 
farther and finally, as a result of detailed measure. 
ments of the masses and energies of recoil parti 
Chadwick was able to prove that this apparent radiation, 
consisted of fundamental particles which had a mag 
almost the same as that of a proton, but had no electric 

. These new-found particles were called “ ney. 
trons” and it was realised at once that they, together 
with protons, were likely to be the ultimate const). 
tuents of the nuclei of atoms of all elements. Ths 
nucleus of any atom could be built up from the number 
of protons required to give the observed positive 
electric charge, together with the additional number of 
neutrons to bring the nuclear mass up to the observed 
value. The discovery of the neutron was, however, 
of even greater practical importance, in that its lack 
of electric charge made it an ideal projectile for carrying 
out nuclear transformations. 

The use of neutrons as a means of exploring the 
structure and reactions of atomic nuclei was taken up 
vigorously in physics laboratories throughout the 
world. Neutron sources could be made either by 
mixing radium or polonium with beryllium, so as to 
take advantage of the nuclear reaction already men. 
tioned, or by the use of the “ Cyclotron,” which had 
been developed by E. O. Lawrence, of the University 
of California. This instrument has been of very great 
value in the production of high-energy beams of 
cha atoms or nuclei, and many nuclear reactions 
which could be carried out with such beams were 
found to produce neutrons. 

In the meantime, an important contribution to the 
rapid advance in the new science of nuclear physics 
was made by Joliot and Mme. Irene Curie-Joliot, who, 
in 1933, showed that certain elements, which are 
normally stable, undergo nuclear reactions when 
bombarded by alpha rays, yielding new atomic nucki 
which are isotopes of known elements, but which are 
not stable and decay in the way characteristic of the 
natural radioactive elements. This decay was asso- 
ciated with the emission of ‘‘ beta rays,” which, since 
the early work on radioactivity, had been recogni 
as being negatively charged electrons, of negligible 
mass compared with those of either the proton or the 
neutron. In any radioactive series, the emission of 
an electron, while leaving the atomic mass number 
unchanged, results in the increase, by one unit, in the 
net positive charge of the nucleus. 

In 1934, E. Fermi, and the school of physicists then 
working with him at Rome, began an intensive study 
of the reactions produced when the nuclei of all atomic 
species were subjected to neutron bombardment. In 
the course of this work, uranium, with the atomic 
number 92, was subjected to neutron bombardment. 
The results showed that new isotopes were formed 
which were unstable and were subject to radioactive 
decay. It seemed, therefore, that, by bombardment 
of the heaviest known atom with neutrons, it was 
possible to produce in the laboratory atoms of higher 
atomic number, 93 and upwards, than were found in 
nature. Further experimental work, however, led to 
certain difficulties in this explanation, and it was 
found to be impossible to account for the existence, 
in the normal arrangement of atomic species, of the 
very large number of so-called “ trans-uranium ” 
elements that were discovered. At this time, it was 
generally accepted that these new elements were all, 
in fact, of higher atomic number than uranium, and 
elaborate chemical tests had proved that they certainly 
could not be identified with any of the elements imme- 
diately below uranium in atomic number or weight. 


(To be continued.) 





CoAL EQUIVALENT OF CANADIAN WATER POWER.— 
Figures issued by the Dominion Bureau of Statistics, at 
Ottawa, show that each installed hydraulic horse-power, 
if operated continuously throughout the year, would be 
equivalent to about 4,066 tons of coal, and Canada’s 
present hydraulic installation of 10,283,763 h.p. would 
be equivalent to the annual use of about 42 million tons 
of coal. Each installed hydraulic horse-power, however, 
does not operate continuously owing to variations in 
river flow and power demand. Taking account of the 
hydro-electric energy utilised in Canada in 1944 and 
differentiating between electricity used for heating and 
that used for general power purposes, and also estimating 
the output of water power plants not generating elec- 
tricity, an actual coal equivalent of 254 million tons is 





indicated. 
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LABOUR NOTES. 


FurTHER negotiations on the wages question between 
representatives of the railwaymen and the manage- 
ments of the railways —in which the Minister of Labour 
and National Service occasionally acted as mediator— 
took place on several days last week, and ended in the 
signing of a provisional agreement. Under it, the 
minimum wage of adult men in the traffic grades is to 
be increased by 78. a week, the new rates being 87s. in 
the London area, 85s. in other industrial areas, and 84s. 
in rural areas. The claim of the N.U.R. was for 90s. 
The additions are contingent on agreement on the 
consequential adjustment of rates for the grades above 
the minimum. There are also to be increases for the 
salaried staff, and a decision, which ought to have 
favourably influenced, but did not, the men in the 
North West and elsewhere who again indulged in 
Sunday strikes, is to increase the rate for Sunday duty 
from time and a half to time and three quarters. 





Discussions are proceeding between the parties on 
the subject of the differential rates, and, according to 
an Official statement, increases ranging up to 7s. 6d. 
a week for certain grades are under consideration. For 
the salaried grades, there are to be minimum increases 
of 101. to 15. a year, according to classification, with 
increases in the war advance. For the wages grades, 
holidays, with pay, of up to 12 days a year, with leave 
also on at least two bank or other public holidays, are 
to come into force in 1946. The holidays of the male 
salaried staff in classes three and four, and also those 
of male staff in class five and women clerks with ten or 
more years of adult service, are to be increased from 
12 days to 15 days. The pensions and sick-pay claims 
of the unions are to remain in abeyance until more 
information is available as to the proposed national 
insurance schemes. 





The present rates for overtime and night duty are 
to continue. The parties have agreed that the claim 
for a 40-hour working week is a matter that cannot be 
settled by an individual industry. When the discussions 
on the consequential adjustments of wage rates, higher 
than the minimum, are completed, the date on which the 
new increases are to take effect will be fixed. 





Mr. Gardner, the general secretary of the Amal- 
gamated Engineering Union, states in the August issue 
of the Journal that three of the organisations’ four 
official Parliamentary candidates, have been suc- 
cessful. These are: Sir Robert Young, Mr. David 
Kirkwood and Mr. F. Lee. In addition, five members 
of the union who were not on its official list, have been 
elected—Mr. C. R. Hobson, Mr. H. M. Medland, Mr. H. 
Berry, Mr. G. A. Pargiter, and Mr. W. Ayles. 





The following appears in the August issue of the 
Amalgamated Engineering Union's Journal :—‘‘ The 
attention of theexecutive council has been directed to a 
position in which members of the union in certain 
districts have publicly announced their support for 
candidates in the General Election who were not 
officially endorsed candidates of the Labour Party. 
Executive council have no desire or intention to inter- 
fere with, or curtail, the privileges associated with 
individual freedom of expression amongst its members. 
Whatever may be done in a member’s private capacity 
is his or her own responsibility and right of individual 
expression. We must, however, point out that the 
union is, by provision of Rules 44 and 45, affiliated to 
the national Labour Party. In pursuance of the rules 
of the union, it is, therefore, not permissible for members 
of the union to indicate their office, or any position 
they may hold in the union, if they are supporting or 
assisting persons who are not officially accredited by 
the national Labour Party.” 





At the end of July, the membership of the Amal- 
gamated Engineering Union was 842,461—a decrease 
of 11,826 compared with the figure at the end of June. 
The number of members who received sick benefit during 
the month was 6,486—a decrease of 236, and the 
number of superannuated members was 14,844—an 
increase of 426. The number of members who received 
donation benefit was 1,108—an increase of 224—and 
the total number of unemployed members was 2,124— 
an increase of 224. 


Mr. Tanner, the President of the Amalgamated 
Engineering Union, giving evidence before the Royal 
Commission on Equal Pay, said that in a wide field 
of engineering work women were as skilled and pro- 
ductive as men. It had been difficult for the union to 
prove its point, because the employers maintained that 
the » «en had been given extra supervision and 
assistance. The chairman of the Commission, Mr. 
Justice Asquith, asked if his contention was that women 


were neither less efficient nor less productive than men 
in the engineering trade, Mr. Tanner said that it was. 





Mr. Justice Asquith observed that the employers 
challenged that. Mr. Tanner had spoken of the econo- 
mic threat of women when they were paid less than 
men. Did that not mean, he asked, that women’s 
employment was largely due to their cheapness and 
that fewer women would be employed if they had to 
be paid a man’s wage ? That was not necessarily the 
case, Mr. Tanner said. ‘‘ We maintain,” he added, 
“that the post-war situation is not going to be one of 
restrictions, but that there is going to be plenty of 
work for both men and women.” He would rather, he 
added, have equal pay introduced gradually by nego- 
tiation following on a Government lead than by 
legislation. 





Although there was evidence of weakening among 
the railwaymen who have recently indulged in unofficial 
Sunday strikes, stoppages, which chiefly affected Ser- 
vice men and women, occurred in several areas. The 
‘**Go slow ” London dockers, in considerable numbers, 
also appeared to be less confident that their unconsti- 
tutional action was likely to serve their purpose. As 
signs of the times both movements, however, are 
disturbing, as they betray a lack of discipline which is 
clearly far from helpful to union executives. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National Ser- 
vice, the changes in rates of wages reported to have come 
into operation in the United Kingdom during June, 
resulted in an aggregate increase estimated at approxi- 
mately 140,0001. in the weekly full-time wages of nearly 
900,000 workpeople. These figures do not take account 
of increases which affected shop assistants and clerks in 
certain important sections of the distribution trades, 
and agricultural workers in Northern Ireland. 





Of the estimated increase of 140,000. about 37,0001. 
was the result of arrangements made by joint standing 
bodies of employers and workpeople (including 8001. 
under cost-of-living sliding scales arranged by such 
bodies); 4,000/. was due to the operation of other 
sliding scales based on the official cost-of-living figure ; 
60,0001. took effect under arbitration awards ; and the 
remainder was the result of direct negotiations between 
employers and workpeople or their representatives. 





The number of disputes involving stoppages of work, 
reported to the Ministry as beginning in June, was 183. 
In addition, 22 stoppages which began before June 
were still in progress at the beginning of that month. 
The approximate number of workpeople involved in 
these 205 stoppages, including workpeople thrown out 


occurred, is estimated at nearly 57,000. The aggregate 
number of working days lost at the establishments con- 
cerned during June, is estimated at about 200,000. Of 
the stoppages through industrial disputes, known to 
have been in progress at some time in June, the coal- 
mining industry accounted for 91, involving over 
22,000 workpeople and resulting in an aggregate loss of 
about 51,000 working days. 





In the 183 stoppages which began in June about 
42,000 workpeople were directly involved, and about 
3,000 indirectly involved—were thrown out of work, 
that is, though not themselves parties to the disputes. 
In the 22 stoppages which began before June and were 
still in progress at the beginning of that month, the 
total number of workpeople involved during June, 
either directly or indirectly, was nearly 12,000. 





Of 196 stoppages which came to an end in June, 62, 
directly involving 10,600 workpeople, lasted not more 
than one day ; 49, directly involving 8,900 workpeople, 
lasted two days; 22, directly involving 5,200 work- 
people, lasted three days ; 26, directly involving 4,400 
workpeople, lasted from four to six days; and 37, 
directly involving 19,800 workpeople, lasted over six 
days. 





Of the 183 disputes, leading to stoppages, which 
began in June, 17, directly involving 5,100 workpeopley 
arose out of demands for advances in wages; 52, 
directly involving 7,400 workpeople, out of other wage 
questions ; seven, directly involving 2,000 workpeople, 
out of questions respecting working hours ; 24, directly 
involving 2,900 workpeople, out of questions relating 
to the employment of particular or persons ; 
72, directly involving 22,100 workpeople, out of other 
questions respecting working arrangements; and 11, 
directly involving 2,600 workpeople, out of questions 








of trade-union principle. 


of work at the establishments where the disputes | °P® 





ELECTRIC LIFT PRACTICE. 
By L. 8. Arxrnson, M.I.E.E. 
(Concluded from page 120.) 


Most of the methods of automatic floor-levelling now 
provide for the car to continue its travel at a low 

until it reaches the —s but, should it pass the 
landing at which it is in ed to stop, it is automatic- 
-— reversed and restored to floor level; any appreci- 
able displacement from floor level is immediately and 
automatically rectified. With variable-voltage con- 
trol, the low car speed necessary for levelling is obtained 
by reducing the excitation of the generator so that it 
delivers a low voltage, thereby causing the lift motor 
to run at low speed. 

With alternating-current rheostatically-controlled 
lifts, it is possible to use a multiple-speed motor, but 
the car speeds of lifts using such motors are less than 
those obtained with variable-voltage control, owing to 
the practical limitations of speed range with various 
types of multiple-speed alternating-current motors. 

is limitation in speed range is even more marked with 
shunt-regulated direct-current motors. Geared ma- 
chines have been developed for self-levelling to suit 
either alternating- or direct-current power supplies. 
In these, two motors, two sets of gearing, a revolving 
brake or clutch, and a brake are employed. When the 
lift car is travelling at full speed the revolving brake is 
released, but during the floor-levelling operation this 
brake is applied and the other brake released, so that 
the auxiliary motor drives the lift car through two 
sets of gearing to give the low speed for levelling. 

The speed of direct-current motors for geared 
machines varies from 1,500 r.p.m. to 600 r.p.m., accord- 
ing to their output, the higher speed being used for 
the smaller machines. For car-switch-controlled lifts 
with car speeds of, say, 175 ft. per minute, or push- 
button-controlled lifts with speeds of 150 ft. per minute, 
two-speed shunt-regulated motors having a speed range 
of 4: 3 are commonly employed, and, for 200 ft. per 
minute push-button control, the speed range is in- 
creased to2:1. The object of using two-speed motors 
is to provide a lower car speed to facilitate stopping at 
the landings. Shunt- motors with speed 
ranges higher than 2:1 become unduly large and 
expensive. Very low slowing speeds can be obtai 
by inserting resistance in series with the armature, 
together with a by-pass resistance connected across 
the armature, but the objection to such practice is the 
variation in speed with load. The slowing speed so 
obtained increases with a decrease in torque, but, as 
the voltage across the armature under such conditions 
increases, it is possible to provide the motor with an 
additional field winding connected in series with the 
by-pass resistor. This increases the excitation of the 
motor when lightly loaded, and thus, by suitable design, 
neutralises the rising speed characteristic with reduced 
torque. Because a lift motor must be capable of 
rating in either direction of rotation, its brushes 
must be set on the neutral axis, and to ensure satisfac- 
tory commutation it is usual to provide interpoles. 

With the extensive change-over from direct- to 
alternating-current distribution throughout the country, 
it became necessary to use alternating-current motors 
for driving geared lift machines, and for many years 
single-speed slip-ring motors were used for polyphase 
power supplies, and special repulsion or repulsion- 
induction motors for single-phase — . Thedemand 
for car speeds comparable with those obtained with 
direct-current supplies created new problems. A two- 
speed slip-ring motor together with its swi 
becomes complicated and expensive; and consideration 
was given to two-speed high-torque squirrel-cage 
motors. These were of the pole-changing type with 
speed ranges as high as 5:1, and, as there were only 
two stator windings, the controlling switchgear was 
correspondingly simple. Other types, such as variable- 
speed commutator and tandem motors, are used. The 
tandem motor consists of two independent motors giving 
different speeds ; the two rotors are mounted on a single 
shaft, and the two stators are mounted in a common 
frame having two bearings for the shaft. The higher- 
speed motor is usually of the slip-ring type, and the 
lower-speed motor of the squirrel-cage type. 

Although the high-torque squirrel-cage motor, de- 
signed for lift application, requires a starting current of 
about three times the full-load running current, com- 
pared with about 2} times for a slip-ring motor, there 
are several advantages to commend it. Apart from 
having a more robust rotor and requiring less switch- 
gear, it has a higher power factor than the corresponding 
slip-ring motor, and its moment of inertia for a given 
output is less than that of other types ; consequently 
less power is required for acceleration and less power is 
wasted in the brake lining when stopping. 

Repulsion and repulsion-induction motors for lift 
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A. “Up” reversing contactor. 
B. ‘“ Down ” reversing contactor. 
C. Main contactor. 


applications have been largely superseded by condenser 
motors where the available power supply is single- 
phase. A condenser motor is a two-phase high-torque 
squirrel-cage motor with its stator windings connected 
across the supply mains, but having a condenser con- 
nected in series with one winding so that the required 
phase difference between the currents in the two wind- 
ings is obtained. After the motor has reached full 
speed, the condenser capacitance is reduced by the 
opening of the starting contactor, and thus the sim- 
plicity of a squirrel-cage motor can be applied to a 
—— hase supply. Such motors can be provided 
additional stator windings for two-speed operation. 

There was a period when the difficulty of obtaining a 
satisfactory single-phase motor for lift. application was 
overcome by installing direct-current lift equipment 
and employing a mercury-are rectifier to supply direct 
current, but the improvements in the design of single- 
phase motors render the use of a rectifier unnecessary. 
Incidentally, one objection to the mercury-arc rectifier 
for lift application is its inherent inability to return 
regenerated current to the line, and this drawback 
limited its use on both single-phase and polyphase 
power supplies. 

The required output of a lift motor naturally depends 
upon the load to be raised, the car speed and the 
overall mechanical efficiency. As most lifts are pro- 
vided with counterweights, the load to be raised is 
dependent upon the extent of overbalance ; this varies 
in practice from 40 per cent. to 50 percent. It is usual, 
however, to balance the lift car and 40 per cent. of 
the contract load for geared machines, and 42 per cent. 
for gearless machines. Because lift cars of geared 
machines are infrequently loaded by more than 80 per 
cent. of their rated load, it is economical to over- 
balance for 40 per cent. For gearless machines, where 
loading is somewhat heavier, the overbalance is in- 
creased to 42 per cent. The overall mechanical effi- 
ciency varies from about 30 per cent. for small service 
lifts to 75 per cent. for high-speed lifts employing 
gearless machines. The output of a motor for a lift 
ean, therefore, be determined from the pag eae. 
formula :— 

100 —o wv 160, 
Horse-power = 100 33,000 x : 
where 0 = percentage of overbalance, 
w = contract load in Ib., 
v car speed, ft. per minute, and 
7 = efficiency, per cent. 


With geared machines, the brake drum forms the 
coupling between the motor and worm of the gearing. 
With direct-current power supplies and with variable- 
voltage control, a direct-current solenoid has. always 
been employed to release the brake shoes. By con- 
necting a discharge resistor in lel with the brake 
coil, not only is the induced voltage limited when the 
brake is released, but it also allows the induced current 
to circulate through the brake coil in the same direction 
as the energising current ; thus the dying-away of the 


rf 


D. Starting switch. &. 
G. High-speed contactor. B. 


current permits a gradual application of the retarding 
torque. 

With alternating-current supplies, both single and 
polyphase solenoid-operated brakes have been used, 
and while the inherent objections to these brakes were 
noise and harshness in application, they were to a large 
extent overcome. By employing a torque motor 
capable of being stalled, in place of the polyphase 
solenoid, a quieter and smoother operation was secured. 
The main difficulty with a single-phase brake is due 
to the magnetising current passing through zero during 
each cycle and so causing the cores of the magnet to 
chatter, but this objection was minimised by embracing 
one-half of each limb of the core in a shading coil, the 
induced current in which, reacting on the flux pro- 
ducing it, caused the flux in the shaded part of the 
core to lag behind the main flux and thus maintain a 
continuous pull. To prevent harsh operation of the 
brake, the magnet levers were connected to pistons 
ee moved in a > anges and, by immersing the 

et unit in oil, the operation of the brake shoes, 
bot for applying or releasing the brake, was retarded. 
With the proved reliability of metal rectifiers, however, 
alternating-current magnet- and motor-operated brakes 
were superseded by rectified direct-current brakes. 

For direct-current rheostatically-controlled lifts, the 
older vertical-solenoid type of switch and zelav has 
been superseded by the more compact contactor type. 
The reversing switch usually comprises two mechani- 
eally-interlocked contactors, each having two main 
making contacts with blow-outs, one main breaking 
contact and the requisite number ‘of auxiliary contacts. 
The making contacts complete the motor circuit and 
determine the direction of rotation when the switch 
is energised, and the breaking contacts connect a 
stopping resistor in parallel with the armature when 
the lift is at rest. After a reversing contactor has 
opened, the motor is driven by the kinetic energy of 
the lift, causing it to function as a generator, and the 
electrical energy so produced is dissipated by the stop- 

ping resistor. A retarding force is thereby exerted, 
and the car is stopped by a combination of theostatic 
and mechanical braking. 

Various types of starting switches are employed for 
cutting out the resistance in the armature circuit when 
starting. Some employ a solenoid by which a contact 
arm closes against a series of staggered contacts, and 
the required time-lag between the cutting out of each 
step of resistance is secured by means 1s of either an 
@ddy-current retarder or an oil dashpot. Another form 
of starting switch, which depends for its action upon 
the counter-e.m.f. increasing as the armature accel- 
erates, is illustrated in Fig. 4, which shows the wiring, 
etc., for a two-speed direct-current installation with 
ear switch control. (In this diagram and in Fig. 5, 
the italic letters a, b, ¢, ete., indicate switches, not 
separately described, in the circuits corresponding to 
the capital letters, A, B, C, ete., respectively.) The 


starting switch consists of a magnet frame, with a 








magnet coil and a number of contact arms, the lengths 


“Up ” reversing contactor. 
*“ Down ” reversing contactor. 
D. Starting switch. 
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E. Non-interference relay. 
F. Time relay. 
G, H,I, J. Floor relays. 


of the air-gaps of which progressively increase from a 
minimum for the first arm to a maximum for the last 
arm. The magnet coil is connected across the motor 
armature, and, as the armature accelerates, the mag- 
netic flux in the magnet gradually increases and causes 
the first contact arm to close and cut out a section of 
the starting resistance. As the armature continues to 
accelerate, so the remaining contact arms are closed, 
one after another. 

A convenient method of making the series field 
winding ineffective after the motor has started is to 
short-circuit it, but with the larger motors it is neces- 
sary for this winding to be switched out of the circuit 
because, with the former method, the contact resistance 
is appreciable when compared with the resistance of 
the series field winding of larger motors, and current 
would therefore be diverted through the winding and 
so cause a change in speed with varying loads. 

To ensure that power cannot be applied to the motor 
armature without the starting resistance being in cir- 
cuit, the reversing switch-operating circuit is inter- 
locked with the starting switch. This is secured in 
Fig. 4 by means of auxiliary contacts on the starting 
switch, which insert a holding resistance in the 
reversing-switch circuit when the starting switch is 
energised. For two-speed operation with a shunt- 
regulated motor, an additional contactor is provided 
to insert resistance in the shunt field winding and so 
weaken the motor field to increase the speed. 

Iti is becoming a more regular practice to provide a 
main contactor with its magnet coil connected in series 
with the various safety devices, as shown in Fig. 4, 
so that, in the event of any safety device being brought 
into action, the power supply to the motor and brake 
is interrupted and the lift car is stopped independently 
of the reversing switch. As previously explained, it is 

ible to reduce the speed of direct-current motors 
by insérting resistance in series and in parallel with 
the motor armature, in conjunction with an addi- 
tional field winding, and the controllers used with this 
form of slowing are provided with additional contactors 
for switching the series and sal Uel resistance and the 
additional field winding. trollers for automatic 
mys -button control are similar to those just described, 

ut it is necessary to include a set of floor relays, a 

non-interference relay and a time relay. 
lifts, a floor controller is required. 

The floor relays, in we with the floor-limit 
switches, enable the car to be dispatched to, and auto- 
matically stopped at, the required floor. With single- 
speed lifts, the floor-limit switches are often installed 
in the lift well at each floor and are actuated by a 
cam on the lift car. In other systems, automatic 
sto’ is accomplished by inductor switches mounted 
on the car. These switches depend for their action on 
a change in their reluctance produced by the presence 
of iron vanes mounted in the lift well at each odin, 
The basic operating circuit of a single-speed automatic 
push-button controlled lift ay diagram- 
matically in Fig. 5, on this page. 


For two-speed 
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When a floor controller.is situated in the machine 
room, it is necessary to operate the limit switches in 
relation to the position of the lift car with the landings. 
This is usually done by driving the floor controller from 
an auxiliary drum or similar device which, in turn, is 
driven by means of two ropes, one attached to the top 
of the car frame and led to the drum, and the other 
attached to the bottom of the car frame and led to a 
pulley in the lift pit and then up the well to the drum. 
The floor controller, or floor selector, is equipped with a 
multiple-contact switch for stopping the car at inter- 
mediate floors, and also with a levelling switch by which 
the contactors for the levelling operation are controlled. 

To prevent interference with the control after the 
car has started, the feed to the car and landing pushes 


is opened as soon as @ reversing switch is energised, | by 


but the landing-push circuit is opened as soon as a 
person enters the car and depresses the movable floor ; 
or, by an alternative method, when a car button is 
pressed and the landing-push circuit remains ineffective, 
by means of the non-interference relay, until a landing 
door has been opened and reclosed. In order that a 
person waiting at a lift landing shall have time to open 
the landing door before the lift car is called to another 
floor, it is usual to provide a time relay, which ensures 
that the lift car will remain at the landing for about 
5 sec. before it can be restarted. With two-speed 
automatic push-button controlled lifts, it is necessary 
to provide an additional set of limit switches which are 
set to open in advance of the normal stopping limit 
switches so that the speed of the car is reduced as it 
approaches a landing. 

It was a common practice to arrange the movable 
car floor of an automatic push-button controlled pas- 
senger lift to actuate a switch to energise a non-inter- 
ference relay. This floor switch, in conjunction with 
the relay, not only opened the common of the landing- 
push circuit when the lift car was occupied, but also 
short-circuited the car-gate switch when the lift car 
was vacant, so that the vacant lift car could be “ called” 
to a landing with the car gate open. In the interest of 
safety, this practice has fallen into disuse and it is 
becoming customary to provide an electric gate-closi 
device by which the car gate is closed before the li 
can be operated, whether the car is occupied or not. 

Controllers for collective control are generally similar 
to those for push-button control, but additional relays 
and limit switchgear are necessary. A relay is re- 
quired for each car and landing push, that is, two for 
each terminal floor and three for each intermediate 


floor; they are closed as soon as the co nding 
buttons are pressed, and remain closed until the calls 
are answel To enable the calls to be answered in 


floor sequence, it is necessary to provide two reversing- 
switch relays so that all calls for one direction of 
travel are answered before the lift car is reversed to 
answer the remaining calls. In view of the number 
of relays that have to be operated with this method of 
control, it is convenient to employ a form of floor 
controller. 

Contactors and relays for alternating-current con- 
trollers have laminated magnet cores furnished with 
shading coils to produce the required secondary flux 
to obtain a continuous pull and so prevent chattering. 
The tendency fora heavy alternating-current contactor 
to slam when closing can be eliminated by arranging 
the contact arm to close against an air dashpot. 

When a slip-ring motor is employed, it is necessary 
to provide the controller with the requisite number of 
starting contactors for short-cirouiting the starting 
resistance in series with the rotor winding. The 
necessary time-lag between the cutting-out of each 
step of the rotor resistance can be obtained by suitable 
adjustment of the air dashpot. With high-torque 
squirrel-cage motors, it is advisable to arrange a 
starting resistance in series with each phase and to cut 
out this resistance in one or more steps according to the 
size of the motor, because not only is the initial 
a current reduced but also the acceleration of 

e lift car is made more gra@mal, especially when the 
motor is lightly loaded. Where * gp Ae motors 
of the pole-changing or similar type are used, it is 
necessary to provide additional contactors to energise 
the low-speed winding before the car is stopped. By 
employing metal rectifiers it is possible, of course, to 
employ direct-current relays and contactors for con- 
trollers used for alternating-current motors. 

Variable-voltage control has several advantages, the 
most important being the smooth but high acceleration 
and retardation. By plotting car speed against time 
a curve is obtained of the form shown in Fig. 6. 
It will be observed that the rate of acceleration 
or retardation increases until half speed is reached, 
after which the rate is decreased. The armature of 
the lift motor is connected to the armature of the 
generator of a motor-generator, and the speed, accelera- 
tion, retardation and direction of travel are primarily 
dependent upon the strength and polarity of the 
generator field. The direct-current supply for the 
controller switches, brake coil, lift-motor excitation 
and initial excitation of the generator is obtained from 





an éxciter. The switchgear for starting the motor- 
generator must naturally be of sufficient capacity to 
suit the motor current of the motor-generator, but, 
because the switchgear of a variable-voltage con- 
troller carries only field currents, it is much lighter in 
construction than that normally used for controllers 
for rheostatically-controlled lifts. For automatically- 
controlled lifts employing variable-voltage control, the 
motor-generator is started and stopped automatically, 
but with attendant-controlled lifts it is usually 
and stopped from the lift car by the attendant and is 
constantly running while the lift is in service. 

Meth of varying the strength of the generator 
field differ in both principle and detail. In some 
systems, the generator field is strengthened or weakened 
short-cireuiting or inserting steps of resistance in 
the shunt field winding by the operation of a number 
of accelerating switches. The time-constant of the 
field causes the change in field strength to be gradual, 
giving a smooth change in the speed of the lift motors. 
The time interval between the operation of each accel- 
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erating switch can be attained by means of an inductor 
in series with its operating coil, or by timed relays. 
For car speeds up to 400 ft. per minute, another 
method is employed, in which ne. be switches are 
dispensed with in the controller. The generator is 
then provided with three shuftt field.windings, namely, 
direction, main and demagnetising. The direction of 
the generated current is established by the direction 
winding, which is energised from the exciter supply, 
but, as the main field winding is connected across the 
generator armature, the generator is then self-exciting 
and the acceleration of the lift motor is therefore 
primarily dependent upon the design characteristic 
of the generator. To reduce the generated voltage for 
the purpose of retarding the lift motor, the demagnetis- 
in, eld winding is energised from the generator supply. 
When the generator voltage, resulting from the com- 
bined effect of the magnetising and demagnetising field 
windings, approaches that produced by the direction 
field winding alone, the main and demagnetising field 
windings are disconnected and the lift car continues 
to travel to the floor at a very low speed, correspond- 
ing to the voltage produced by the direction field wind- 
ing alone. On reaching the floor, the direction field 
winding is disconnected to stop the motor, and the 
brake is applied. Should the lift car overrun the floor 
at which it should have stopped, the levelling switch, 
which may be mounted on the car frame or on the floor 





selector, will thereby be ted and so cause the 
appropriate contactors on the controller to close and 
complete the circuits for the motor to start in the reverse 
direction and run at low speed until the lift car is level 
with the landing. 

It is necessary to prevent the lift from being operated 
unless the gates or doors are closed, and to vent a 
gate or door from being opened unless the lift car is 
opposite that gate or door. The interlocking of the 


started | gate or door with the lift car is effected by providing 


the locking device with a roller lever which is 
Ae darvadiry uglier, cba op 
‘0 prevent the locking device from being released as 
the lift car a ing, the cam on the car is with- 
drawn from the vertical plane of the roller levers by 
means of an electromagnet while the car is in motion. 
The car gate or door is fitted with a switch to ensure 
that the lift cannot be operated unless the gate is closed. 
Some levelling switches are mounted on the car- 
frame and provided with two independent levers, one 
for each direction of travel, operated by cams at each 
floor. Should the lift car stop above or below a land- 
ing, and within the levelling zone, one or the other of 
the levers is displaced and thus the appropriate con- 
tacts are closed to cause the lift car to travel to the 
landing. To prevent engagement of the levers with 
the cams when the lift car is passing the floors, the 
levers are moved into a vertical plane by a solenoid. 
A lift car is carried in a continuous steel frame to 
which are attached the guide shoes, suspension ropes 
and various operating devices. The car platform is 
secured to the bottom members of the frame and is 
further supported by means of diagonal braces attached 
to the top of frame. When 2:1 roping is employed 
for halving the car speed relative to the rope speed, the 
2:1 pulley is mounted between the upper members of 
the car frame. Within the lower members of the frame 
is mounted the safety gear by which the car is clamped 
to its guides in the event of the suspension ropes 
failing or of excessive speed when descending, when a 
governor-operated safety gear is employed. For car 
speeds up to 200 ft. per minute the instantaneous type 
of safety gear is used. This may comprise a pair of 
serrated cams, suitably linked, to operate on each guide, 
or of inclined planes which, in conjunction with rollers, 
form wedges that grip the car guides. For car speeds 
exceeding 200 ft. per minute, a gradual type of safety 
gear is used in which a pair of hinged jaws are employed 
to grip the guides. ese jaws are closed on to the 
guides by means of wedges connected to left-hand and 
right-hand threaded shafts that are forced apart by 
the rotation of the drum to which they are connected. 
In the event of the car attaining an excessive speed 
when descending, the governor situated at the top of 
the well trips its cams to grip the governor rope, and, 
as the car continues to travel, a safety rope is p 
from its spring-loaded anchorage on the car frame and 
rotates the safety drum on which if is wound, and thus 
the jaws gradually engage with the guides. The governor 
is driven by an endless rope, attached to the car frame 
by the spring-loaded anchorage, and tensioned by 
means of a weight pulley situated in the lift pit. 
Where a governor is not employed, the safety gear 
is actuated by an independent rope. One end of this 
rope is attached to the counterweight and passes over 
pulleys fixed at the top of the lift well and then to the 
safety gear, so that, in the event of rope failure, the 
load is transferred to the safety rope and thus the safety 
gear is called into action. A governor used with a 
gradual type of safety gear is provided with a switch 
for stopping the car in the event of a predetermined 
speed being reached. Should the speed continue to 
increase when the lift car is descending, the safety gear 
is called into action. It is usual, however, to provide 
every safety gear with a switch for opening the control 
circuits when the safety gear operates. 
The automatic opening and closing of car and landing 
doors by electric devices has been so developed that 
neumatic power for this purpose has become obsolete. 
Tn some systems, a separate device is employed for 
each landing and car door. In others, a single device 
is mounted on top of the lift car and to 
operate the car doors and the landing doors at which 
the lift car stops. Various types of door operators 
are used; they usually consist of an electric motor 
which rotates cams through worm reduction gearing. 
With the higher-speed door operator, two cams are 
used, one for the car doors and the other for the landing 
doors. The cams raise pivoted levers, one of which 
is connected to the car-door operating levers and the 
other to a retiring cam which, when extended, actuates 
a bell-crank lever fitted to each landing sill and con- 
nected to the landing-door operating levers. Both the 
car and landing doors are opened by power but are 
closed by spring pressure, and the final movement of 
the doors is checked by oil dashpots. The doors are 
under the control of the attendant at all times and 
may be reversed at any point in their travel. With 
medium-speed door operators, the movement of the 
car door is imparted to the landing doors by a cam 
attached to the car door; this cam is arranged to 
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release the landing-door lock as the landing door 
begins to open. 

For automatic push-button controlled lifts not sub- 
ject to heavy service, it is becoming a common practice 
to install an operator for opening and closing the car 
gate or door. hh an operator consists of a motor, 
capable of being stalled, that moves a pivoted arm 
attached to the front of the gate or door. The operator | W’ 
does not start to close the car gate or door until the 
landing door is closed, and it may be stopped in its 
Se aseeeld hep difficulty. These operators may also 

py eae the retiring cam for actuating 
the nadie ae locking devices. 

The power consumption of a lift was usually measured 
in terms of round trips per kilowatt-hour with full load 
in the lift car, a round trip being a journey from the 
lowest floor to the top, and back. With the intro- 
duction of variable-voltage control, however, such a 
method of measurement does not include the i 
losses of the motor-generator, and it follows that the 
power consumption will vary with the number of stops 
made per round trip for the same loading conditions. 
Moreover, this method of measurement must be related 
to the travel of a lift. Another method of expressing 
the power consumption is in kilowatt-hours per car-mile 
with a specified number of stops per car-mile ; typical 
curves for lifts with geared machines having a rheo- 
statically-controlled direct-current motor, and a varia- 
ble-voltage-controlled motor, each for a load of 2,500 Ib. 
at a car s of 350 ft. per minute, are shown in 
Figs. 7 and 8, respectively, on page 139. The curves 
A, B and C, in Fig. 8, show the consumptions, corre- 
sponding to 400, 150 and 100 stops per car-mile, 
respectively. 

An important factor in the power consumption of 
car-switch controlled lifts without automatic car-level- 
ling is the skill of the attendant in stopping the car 
level at the landing without resorting to “ inching.” 
Owing to the many variables that influence power con- 
sumption, results found in practice may differ con- 
siderably from those obtained by calculation. While 
low power consumption is obviously an advantage, it is 
a mistake to assume that lifts with the lowest con- 
sumption are the most economical or the most satis- 
actory. 





THE TRAINING OF BLACKSMITHS’ 
APPRENTICES. 


Wrrzs the increasing utilisation of farming machinery 
and the consequent growing demands upon blacksmiths 
for the repair and overhaul of agricultural equipment, 

e problems of the recruitment and training of young 

tackemiths are of urgent importance and have been 
engaging the attention of the representatives of the 
industry in consultation with the Government depart- 
ments concerned. As a result of these deliberations, 
the Ministry of Education, Belgrave-square, London, 
S.W.1, announce that it has been decided to establish a 
national system of apprenticeshi ip for the industry. It 
is proposed that the system shall be administered by a 
National Joint Apprenticeship Council and Local Joint 
Apprenticeship Committees, that normally, the period 
of apprenticeship shall be five years and shall not com- 
mence before the lad’s fifteenth birthday, and that the 
master blacksmith shall undertake to teach the appren- 
tice the practical side of the trade and to release him for 
technical classes, during working hours, for one day a 
week in each year, or the equivalent. The object of 
the training which each apprentice in a rura! smithy 
should receive, should include the methods of detect- 
ing defects in, and carrying out repairs to, farm 
equipment ; the theory and practice of farriery; the 
installation and maintenance of rural-farm water-supply 
systems; and the finding of faults in, and the con- 
ducting of repairs to, electric wiring systems. For 
apprentices in urban smithies the range of require- 
ments is more limited. 

The object of the technical classes, to be provided by 
the local education authority, will be to furnish instruc- 
tion in calculations, drawint and sketching, elementary 
basic science, materials and processes, elementary elec- 
tricity, simple accounts and letter writing, and also 
any part of the practical training which the master 
blacksmith may be unable to give. The success of 
the apprenticeship system will depend largely on the 
careful selection of the trainees. Some authorities 
favour the selection of likely school-leavers, and others 
who have already had the opportunity of becoming 
**tool-handy ” at school. In some areas it has been 
possible for authorities to arrange for Rural Indus- 
tries Bureau instructors, using the facilities pro- 
vided by County Agricultural Committees in their 
repair centres, to give boys on leaving school a short 
course of practical instruction preparatory to starting 
their apprenticeship. Whatever the method ad 
when training schemes have been worked out in con- 
sultation with the local representatives of the industry, 
they should be submitted by the local education 
authority to the Ministry of Education for approval. 
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AGRICULTURAL APPLIANCES. 

568,219. Plough. Fisher, Humphries and Company, 
Limited, of Pershore, and G. M. Boumphrey, of Pershore. 
(4 Figs.) August 26, 1943.—The invention is a design 
of support for coulter discs which enables the disc 
coulter to be set out of the vertical plane to undercut 
the side of the furrow. The stem 1 of the coulter is fixed 
to a sleeve 2 which fits in the boss 3 of the fork in which 
the coulter disc is carried. The external surfaces of the 
sleeve are square in plan at top and bottom, and the 
boss 3 is also square in plan, so that the fork and sleeve 
are locked against relative rotation. The sleeve 2 has at 
the top left-hand side (Fig. 2) a projection 6 and a corre- 
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sponding projection 7 at the bottom right-hand side ; while 
the boss of the fork has an inward projection 8 on the 
top right-hand side and a corresponding projection 18 
at the bottom left-hand side. If the coulter stem 1 and 
sleeve 2 are lifted and the sleeve is turned through 
180 degrees and then replaced, the fork will be tilted, 
with consequent tilting of the coulter disc, so that the 
corresponding projections on the sleeve and the fork 
boss are brought into engagement. The fork is sup- 
ported on the stem 1 by a collar 9 and split pin 10. The 
bottom surface of the fork is shaped to leave a clearance 
for the tilting. The top of the sleeve 6 has a flange 12 
the under-surface of which is inclined to engage the 
inclined top of the fork boss 3. (Accepted March 23, 
1945.) 


SHIPS AND NAUTICAL APPLIANCES. 


568,148. Steering-Gear Drive. The English Electric 
Company, Limited, of London, and H. S. Carnegie, of 
Stafford. (3 Figs.) March 13, 1943.—The invention is a 
simple method of controlling ship’s steering gear which is 
driven by an irreversible engine or motor. The non- 
reversing motor 1 drives the shaft 2 in one direction only. 
This shaft carries the input half of a clip coupling 3 
the output half of- whichis secured to the hollow shaft 
of a pinion 4 from which the drive to the rudder is taken 
through the gear 5 and worm 7. Also secured to the 
shaft 2 is the input half of another slip coupling 9 having 
its output half mounted on the hollow shaft which 
carries a pinion 10. This pinion drives the gear wheel 5 
through two intermediate gears on a common shaft. 
Thus the motor 1 drives the rudder shaft in one direction 
through the coupling 3 and in the opposite direction but 
with the same gear ratio through the coupling 9. The 
helm 13 moves the rotary contact 14a of the master 
controller into engagement with any of the stationary 
contacts 14b each of which is electrically connected to a 
corresponding one of the stationary contacts 155 of the 
follow-up controller, the movable contact system 15u 
of which is driven by the steering gear. Movement of 
the master controller in one direction or the other will 
energise either the slip coupling 3 or the slip coupling 9 
through their respective slip-rings and adjusting resist- 
ances. The couplings are de-energised by the follow-up 
controller. The helm indicator 18 is coupled to a syn- 
chronous electric transmitter 19 driven by the steering 
gear. A standby battery 23 is provided for energising 
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gency. The control system and power drive operates 

equally well if the drive is derived from, say, an internal- 

combustion engine. (Accepted March 21, 1945.) 
MISCELLANEOUS. 

568,069. Measuring Internal Diameters. E. Fawssett, 
of Riding Mill, Northumberland. (4 Figs.) April 28, 1943. 
—tThe instrument is primarily intended for measuring 
the internal diameters of tubes which in the ordinary way 
cannot be easily gauged, such as boiler or air-heater tubes, 
to find out whether there has been any internal corrosion. 
A short tube 1 houses an upper insulating platform 2. 
The platform carries three terminals and three pairs of 
Pillars 6, each pair of pillars supporting a swinging arm 
carrying a steel guide roller 9. The rollers project 
through apertures set at 120 deg. around the tubes; the 
swinging arms are spring-loaded outwards. Towaris the 
lower end of the tube is a second platform 11. This 
lower platform carries on its underside two steel rollers 12 
at an angle of about 90 deg. to each other and projecting 
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through apertures in the tube. These rollers are adjust- 
able transversely on the platform 11. One arm 19 of 4 
lever, pivoted in brackets 20 mounted on the upper face 
of the platform 11 passes through an opening in the wall 
of the tube and carries a steel roller 21 set equidistantly 
from the two rollers 12. The opposite arm 22 of the 
lever carries an armature 23 which is located between the 
poles of an alternating-current electromagnet 24. Cur- 
rent is supplied to the electromagnet 24 through 4 
transformer 26, a controlling resistance 27 and an ammeter 
28. The coil on the armature 23 is connected to 4 
sensitive voltmeter 31. In order to gauge the interior 
of, for example, an air-heater tube, the instrument tube 1 
is inserted and is positioned by the two sets of rollers, 
and the armature 23 takes up a position determined by 
the position of the roller 21, which in turn is determined 
by the internal diameter of the tube being gauged. The 
reading on either the voltmeter or the ammeter is kept 
constant, and the diameter is read on the other meter, 
which can be calibrated directly in inches. (Accepted 
March 16, 1945.) 
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HIGH-VOLTAGE OUTDOOR 
AIR-BLAST CIRCUIT 
BREAKERS. 


By W. A. MoNem, B.Se.(Tech.), A.M.LE.E. 


THE problems associated with the design of high- 
voltage air-blast circuit breakers differ in several 
material respects from those associated with oil 
circuit breakers. The fundamental principles of 
operation have been thoroughly investigated by 
the Electrical Research Association, and the data 
obtained form a reliable starting point for the design 
of high-voltage, high breaking-capacity circuit 
breakers. The degree of extrapolation required for 
ratings to meet modern conditions is, however, of 
such an order that it is essential to carry out ex- 
tensive proving tests at high-power testing stations. 


Fig. 


Ewen Zero 





currents of power transformers, to ensure that 
dangerous over-voltages are not produced. Test 
results, so far, have not indicated that this problem 
is serious, where careful consideration has been 
given to the design of the interrupter, and this 
conclusion is supported by the experience of Con- 
tinental manufacturers. 

Testing Technique——The short circuit testing 
technique which has been evolved during the 
development of a range of high-voltage outdoor 
air-blast breakers by Messrs. Ferguson, Pailin, 
Limited, Higher Openshaw, Manchester, is sum- 
marised briefly below. 

Whéte the capacity of the test plant permits, 
breaking capacity tests are carried out under the 
conditions and at the values specified in B.S. 116, 
i.e., over a range of values from 10 per cent. to 
100 per cent. of the rating. Development tests 
are usually carried out on a single-phase proto- 


Fully Deanped Re-str-iking Voltage 














Fie. 2. 


Aerodynamic principles must also be carefully 
applied in order that the greatest efficiency of 
operation may be obtained. The short-circuit 
testing technique which has been satisfactory for 
oil circuit breakers, in particular the “ “synthetic” 
testing permitted by B.S. 116 (Part 2), is not neces- 
sarily adequate when applied to air-blast breakers. 
For ratings beyond the capacity of the test plant, a 
special testing technique has therefore been evolved 
and is now commonly referred to as “ Unit Test- 
ing.” This method of testing is applicable ‘to 
breakers having two or more series breaks. 

The influence of circuit severity on the per- 
formance of air-blast breakers is more pronounced 
and special attention has to be given to this factor. 
In those cases where difficulties are encountered, 
resistors can be incorporated in the interrupting 
head with advantage, to damp out the restriking 
voltage transient and render the breaker insensitive 
to the severity of the circuit. Designs based on 
the unit principle, however, can usually be proved 
to have an adequate performance for the maximum 
severity conditions that, are likely to occur in 
service and the addition of resistors is an unneces- 
sary complication. It is also considered advisable to 
check the performance of the breaker when inter- 
rupting light currents such as the magnetising 
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type design. In assessing the performance, it is 
important that attention should be paid to the 
oscillogram of arcing current. Where the arc 
duration is appreciably less than one half cycle 
and current zero follows a minor loop, the duty 
on the breaker is eased to a marked degree, due 
to the reduction in the amount of arc energy that 
is liberated. The point has been stressed by the 
Electrical Research Association, and it is unfor- 
tunate that there is a popular misconception that 
air-blast breakers invariably interrupt in one half 
eycle or less. In actual practice, the arc duration 
will frequently be of the order of two half cycles, 
depending on the incidence of current zero relative 
to contact travel. 

It may also be noted here that where single-phase 
tests are carried out on prototype designs at a 
recovery voltage equivalent to that of the first 
phase to clear in a three-phase operation; the 
conditions are more onerous than would otherwise 
obtain. In a normal three-phase interruption in 
accordance with the test specified in B.S. 116, there 
is the possibility of the phase that is subjected to 
the least onerous current conditions clearing first. 
The remaining phases are then operating in series 
and the stressing on each is thereby reduced. Ex- 
perience has shown that the difference in severity 





between a single-phase and a three-phase test may 
result. in about one half cycle increase in the. arc 
duration. Attention is given to the control of flame 
emission and noise suppression and tests are carried 
out to ensure that gas emission from the exhausts 
cannot result in external flashover. 

Rigorous tests have also been carried out at 
small values of current to demonstrate that switch- 
ing transients do not reach magnitudes which can 
result in flashover of the circuit breaker or of 
associated equipment. Where a circuit breaker of 
any type is called upon to interrupt a, charging 
current on a long transmission line, or the primary 
current of a lightly loaded transformer, it is possible 
for surges of an appreciable value to be produced. 
Where capacitance currents are involved there is 
no danger of voltage cascading, provided that the 
dielectric strength of the gap during the period of 
interruption is adequate to withstand twice the 
crest value of the normal 50-cycle recovery voltage. 
Due also to the high speed operation and rapid 
deionisation of the gap, air-blast breakers are par- 
ticularly suitable for opening charging currents. 
In the case of transformers or iron-cored reactors 
the voltage is limited by saturation effects. Under 
test plant conditions the current is often controlled 
by air-cored reactors and pessimistic results are 
thereby obtained, due to the absence of magnetic 
saturation. This type of reactor is used in supply 
networks to limit the fault capacity, but the im- 
pedance is too low to introduce switching transient 
problems. Where stabilising reactors are asso- 
ciated with long transmission lines, iron-cored 
reactors can be used with advantage. Where, in 
exceptional cases, it is\desired to limit still further 
the switching transients, a patented* arrangement 
of non-linear resistors can be employed in parallel 
with the main interrupting gap; by this arrange- 
ment the peak voltage can be limited to any desired 
value. Fig. 1, on this page, illustrates the damping 
effect that can be achieved. When resistors of 
this type are fitted they can also be utilised to 
obtain uniform voltage distribution across the 
multi-break construction. 

For multi-break breakers, having ratings beyond 
the capacity of the proving station, unit testing 
has been applied with success. By this method an 
individual break is tested to the rated breaking 
current at the highest partial voltage appropriate 
to the most stressed unit in the complete assembly: 
For the method to be satisfattory, the operating 
conditions, with regard to mechanical operation 
and compressed-air supply must be comparable 
with those obtaining in the complete breaker. 

All tests are carried out at the maximum avail- 
able test plant rate of rise of restriking voltage. 
Inherently, the test plant rate of rise is high com- 
pared with the majority of service circuits and 
in the case of multi-unit breakers which do not 
operate on the resistance switching principle, the 
performance can be proved for still higher rates. 
Tests on an individual break prove the complete 
breaker for a rate of rise increased in the ratio of 
the full recovery voltage to the recovery voltage 
across the most stressed break. Where, for this 
reason, the effective test severity is appreciably in 
excess of the maximum severity that is likely to 
occur in service, it is possible to take advantage 
of the easement in operating conditions and to 
increase the rated breaking capacity. This can be 
done, however, only if tests have been carried out 
to ensure that the nozzle contact can deal satis- 
factorily with the increased breaking current. 

High-Voltage Outdoor Breaker—The principles 
mentioned above are exemplified by the range of 
outdoor type air-blast breakers which has been 
developed by Messrs. Ferguson, Pailin during an 
extensive series of short-circuit tests carried out 
during the last six years. The trend of design has 
been influenced to a marked extent by the neces- 
sity to apply unit construction, and the breakers 
described below incorporate a basic design of 
interrupter unit capable of high breaking capacity 
at 60-kV single-phase recovery voltage. 

For 66-kV service, a single interrupter unit is 
used and is supported on porcelain pillars mounted 
above the compressed-air receiver as illustrated 
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in the photograph reproduced in Fig. 2, on page 
141. Air is admitted to the interrupter head from 
the blast valve through a glazed porcelain inlet pipe. 
A pneumatically operated isolator is arranged in 
series with the interrupter unit and driven by a 
torsional porcelain post, the fixed contacts being 
mounted on a separate pillar which can comprise 
a wound-primary current-transformer. For 132-kV 
service the construction is similar, with the excep- 
tion that there are two interrupter units, connected 
in series by the isolator, as-shown in Fig. 3, on 
this page. Each unit is supported on a separate 
poreelain pillar to ensure that identical conditions 
of pressure and air flow are obtained. For higher 
service voltages, of the order of 220/264 kV, the 
construction illustrates a further extension of the 
unit principle and comprises a total of four heads 
in series in pairs on each supporting 
pillar, as illustrated in Fig. 6, opposite. 

The isolator driving mechanism passes over 
toggles in both the open and closed positions. This 
prevents undesired movement of the blade. In 
addition, the high mechanical advantage of the 
drive, coupled with a slight reversal of movement 
of the contact at the initiation of the opening 
stroke, results in a positive ice-breaking action. 
The formation of ice is also limited bythe con- 
struction of the high-pressure butt contacts. The 
efficiency of the ice-breaking feature has been tested 
with @ }-in. thickness of solid ice on the fixed con- 
tact surface and the isolator opened satisfactorily 
at the minimum operating air pressure. The open- 
ing time of the breaker was not lengthened by the 
presence of the ice. The condition of the contacts 
before the test is illustrated in Fig. 4 and after 
the test in Fig. 5, on the opposite page. 

The Duo-Blast interrupter unit, which forms the 
basis of the above designs, consists of two hollow 
nozzle contacts arranged in opposition, one contact 
being arranged to retract to an optimum distance 
from the other contact at a predetermined pressure. 
High-speed operation is possible, due to the low 
inertia of the moving contacts, and strong return 
springs give adequate contact pressure. Contact 
oxidation is eliminated by the use of are resisting 
silver-alloy inserts. The special construction of 
nozzles gives optimum conditions of air flow and 
dielectric strength in the gap. Ease of access 
for the inspection and maintenance of the contacts 
is a feature of the design. 

The interrupter head construction comprises an 
inner resin-bonded paper tube designed to withstand 
the maximum air pressure the tube being sur- 
rounded by a weathershed; the interspace is filled 
with bitumen compound. At an early stage in 
the development it was found that heat radiation 
from the are caused charring of the paper walls 
and resulted in a deterioration of the circuit breaker 
performance. A metal liner was therefore intro- 
duced to overcome this problem, the clearances 
between the contacts and liner being adequate to 
withstand the full restriking voltage. 

In the case of designs incorporating two or more 
interrupter units in series, it has already been 
stated that unit tests must be carried out at the 
voltage co to the most stressed break. 
The value of the highest voltage per break depends 
on the capacitance across the breaks and to earth 
for the worst fault conditions, which are usually 
faults to earth immediately behind the circuit 
breaker. In this case the electrostatic voltage dis- 
tribution across several breaks in series may be 
very uneven if the capacitances acrogs the breaks 
are small compared with the capacitance to earth. 
It is possible, however, to achieve a good voltage 
distribution by the addition of condensers or 
resistors across the breaks. In the designs referred 
to above, the voltage distribution has been con- 
trolled by the capacitance method and exhaustive 
tests have shown that the distribution is very nearly 
uniform. In the case of the 132-kV design the 
most stressed break has to deal with only 52 per 
cent. of the highest voltage that can appear across 
both breaks in one phase of the breaker under the 
most onerous conditions. Additional tests were 
also made, to investigate the effects of post-arc 
conductivity, which might be expected to influence 
the distribution, and the results show that this 
factor has negligible effect. 
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A problem associated with air-blast circuit 
breakers, which results from the elimination of oil 
or compound filling, is the necessity to ensure that 
adequate insulation resistance is maintained across 
internal insulation surfaces which cannot be readily 
inspected or cleaned. The application of a semi- 
conducting glaze to porcelain surfaces appears to 
be a very promising approach to the problem, both 
to control the electrostatic stressing and also to 
provide a source of heat for conditioning spaces 
between insulators. Before, however, this latter 
application can be fully developed, a greater degree 
of control over the resistivity must be achieved. 
In the designs of circuit breaker described, the 
simplest possible construction has been adopted with 
the object of avoiding unnecessary complications 
in design. All insulation under continuous elec- 
trical stress consist of vertical glazed porcelain 
surfaces. Interspaces between porcelain insulators 
are carefully protected against the introduction of 
atmospheric pollution; at the same time, how- 
ever, they are permitted to breathe to atmosphere. 
Typical 132-kV porcelain pillar assemblies have 
been energised at full working voltage for a period 
of 12 months and a record of leakage currents has 
been obtained. The leakage current has remained 
at a satisfactorily low value and there has been 
no flashover on the insulators. By arrangement 
with the Central Electricity Board this test is 
being carried out at a transforming station where 
adverse atmospheric conditions frequently prevail. 

Short-Circuit Performance.—At the present time 
no British Standard Specification for air-blast 
circuit breakers has been. compiled, and in the 
absence of agreed standards, short-circuit tests 
have been carried out in accordance with the tech- 
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nique described earlier in this article. The standard 
of performance for 66-kV and 132-kV designs is 
exemplified by the typical data included in Tables 
I and II, on page 144. Table I gives the schedule 
of three-phase test results based on which a rating 
of 750 MVA at 66 kV has been proved for the 
single interrupter head design. The short-circuit 
test plant output for this rating was adequate to 
cover the complete range of tests. The maximum 
total break time in any test was 3-5 cycles and 
it will be noted that the arc durations were con- 
sistently less than two half cycles, at all values of 
current interrupted. In addition to the three-phase 
tests, the performance of the breaker was checked 
under the somewhat more severe conditions appro- 
priate to single-phase tests. Table II summarises 
typical tests selected from over 2,000 short-circuit 
tests which have been carried out on a single-phase 
prototype of the 132-kV Duo-Blast design. Single- 
phase tests on the two interrupter units connected 
in series have been carried out with recovery 
voltages up to 110/119 kV over a range of break- 
ing currents up to the maximum test-plant capacity 
of 4-26 kA and at rates of rise of restriking voltage 
up to 5,000 volts per microsecond. The recovery 
voltages were equivalent to the value of the first 
phase to clear a three-phase 132-kV breaker. 
Single-phase tests on the two interrupter units 
connected in series have also been carried out at 
the reduced value of approximately 77-kV recovery 
voltage and at breaking currents up to the maxi- 
mum test-plant capacity of 7-28-kA symmetrical 
at rates of rise of restriking voltage up to 2,400 volts 
per microsecond. In addition, single-phase tests 
on a single interrupter unit have been carried out 
at recovery voltages of approximately 66 kV, 
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which is in excess of the recovery voltage that 
can appear across each of the two breaks when 
connected in series. These tests were conducted 
over a range of breaking currents up to the test 
plant limit of 6-82 kA symmetrical and 8-74 kA 
asymmetrical, and at rates of rise up to 2,400 volts 
per microsecond. The performance of the single 
unit was also demonstrated at values of short- 
circuit current ranging up to 14-3 kA symmetrical 
‘ and 16-3 kA asymmetrical at the maximum avail- 
able values of recovery voltage. 

From the results obtained on the above tests a 
three-phase breaking capacity rating of 2,500 MVA at 
132 kV can be assigned to the breaker, at a rate of rise 
of restriking voltage of 3,000 volts per microsecond, 
in accordance with the principles referred to earlier. 
The value of rate of rise stated is not necessarily a 
limiting value for the circuit breaker but is deter- 
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mined by the present limitations of the test plant. 
In addition to the breaking-capacity tests, tests 
have also been carried out to demonstrate the 
ability of the series isolating switch to close home 
against the maximum available plant capacity at the 
rated voltages and also to prove the short time 
thermal and mechanical rating. During making 
operations no air blast is necessary and the pre- 
arcing is not excessive. Fig. 8, on page 150, shows 
typical isolator contacts which have completed six 
making operations against peak currents ranging 
from 13-6 kA to 18-1 kA, and Fig. 9 shows nozzle 
contacts from the Duo-Blast interrupter unit after 
completion of 46 consecutive breaking tests. 

In addition to the normal making and breaking 
capacity tests, the interrupter units have been sub- 
jected to exhaustive testing at values of current 
ranging from 10 to 400 amperes to ensure that 
switching transient voltages are controlled to’ safe 
values. The results of one such series of tests are 
summarised in Fig. 7, on page 144, from which it 
will be seen that the maximum peak value of the 
switching transient, obtained in a series of 40 tests, 
was appreciably less than the one minute test value 
for the cirouit breaker. The circuit breaker was 
arranged to interrupt the primary current of a high- 
voltage step-down transformer, the secondary load 
consisting of air-cored reactors. The conditions of 
test were, therefore, more onerous than would apply 
in service. 

Experience has shown that a very high percentage 
of outages due to lightning disturbances would not 
result in failure of supply if high-speed reclosing of 
circuit breakers were possible. There is an increas- 
ing demand for circuit breakers fitted with high- 
speed reclosing gear and air-blast breakers of the 
type described are well suited to this application. 
In the case of designs of 66 kV and higher voltage 
ratings, re-closure would take place on the retractable 
contacts, the isolators being arranged not to open 
until after the second interruption. Short-circuit 
tests have been carried out to investigate the 
making capacity of the retractable contacts at 
currents up to 20-kA peak under the conditions of 
falling air associated with rapid reclosure. 
In a number of the tests, the circuit was not energised 
until after the first separation of the retractable 
contact in order to ensure that maximum making 
capacity was available for the reclosing operation. 
Fig. 10, on page 150, is an oscillogram obtained dur- 
ing one such test, the time interval between first 
contact separation and the re-closing being 0-27 
second. 

Current Transformers.—Outdoor air-blast circuit 
breakers are at a disadvantage compared with the 
orthodox type of oil circuit breaker, from the point 
of view of incorporation of current transformers, 
there being no bushings suitable for the accommoda- 
tion of ring type secondaries. To meet this difficulty 
wound-primary current transformers have been 
developed for voltage ratings up to 132 kV, a typical 
design being shown in Fig. 11, on page 150. The 
primary of the 132-kV transformer is a multicore 
cable insulated with oil-impregnated paper, the 
quantity of oil per transformer being 14 gallons. 
Both ends of the cable terminate in a single sealing 
end, stress-control rings and voltage-grading screens 
being provided. The secondary core and coils are 
mounted in the earthed metal case at the lower end 
of the porcelain sealing end and provision is made 
for maintaining a positive oil pressure on the com- 
plete assembly. By virtue of the multi-core primary 
it is possible to provide either single- or double-turn 
primary windings and thereby to obtain increased 
accuracy at low ratios. This type of transformer is 
well suited for incorporation in typical outdoor 
switching installations and, where convenient, can 
form the supporting pillar for the fixed contact of 
the isolating switch. 

Pneumatic Equipment.—A number of interesting 
problems in pneumatics are presented to the designer 
of air-blast circuit breakers. The available high- 
pressure air can, of course, be utilised for the 
mechanical operation of the contacts and isolating 
switch in addition to the interruption of the arc and, 
as has been proved in the case of pneumatically- 
operated oil circuit breakers, this means of operation 
has several advantages. By adopting a suitable 
design of control valve it is possible to provide the 





necessary interlocks in a compact and efficient man- 
ner; these interlocks may be briefly outlined as 
follows :— 

1.’Prevention of breaker operation at insufficient 
air pressure. 

2. Provision of trip-free mechanism. 

3. Control over sequence of operations and 
elimination of hunting. 

4. Maintenance of air pressure for an adequate 
period of time should the operating coil -be prema- 
turely de-energised. 

5. Provision of time delay between operation of 
the blast valve and opening of the series isolating 
switch. 


TaBLE I.—sSchedule of Test Results. Type OA.6/66 
Duo-Blast Circuit Breaker. 


Rating: 750 MVA. at 66 kV. 
(6:6 kA Symmetrical Breaking Capacity.) 
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uc Sisnifies break operation. MB signifies make-break opers- 
on 

The air receivers fitted to the breaker described 
are adequate for a single make-break operation, but 
main storage reservoirs in the compressor house 
provide a supply of air, at a higher pressure, which 
is supplied through reducing valves and ensure 
that the pressure at the circuit breaker can be 
restored in a matter of seconds after an operation, 
provided that the pipework is of adequate cross- 
section. Non-return valves are fitted to each of the 
circuit breaker receivers to ensure that the supply 
of air is available in the event of a temporary fault 
in the main airsystem. Where high-speed re-closure 
is specified, it is necessary to increase the local 
storage capacity and this can be done either by 

ing larger containers to the circuit breakers or 
by supplying additional containers. 

Compressed-air installations for air-blast circuit 
breakers are fundamentally different from the more 
normal types associated with continuous process 
work, in so far as the air is taken in large amounts 
at infrequent intervals. The rate of leakage of 
air becomes, therefore, an important criterion in 
the design of the installation and if not kept within 
reasonable bounds can be the overriding condition 
in dictating the size of containers and compressing 
equipment. For this reason, special care must be 
exercised in the selection of equipment and in the 
design of containers. In a typical compressed-air 
installation for controlling 132-kV circuit breakers 
the main storage pressure is 600 lb. per square inch 
and the normal operating pressure at the circuit 
breaker is 300 Ib. per square inch, the pressure 
being controlled by reducing valves. Complete 
duplication of compressors, storage reservoirs, 
reducing valves, and pipework is provided to faci- 
litate maintenance and to minimise the possibility 
of a supply failure. Each air-cooled compressor 
has a pumping capacity of 20 cub. ft. per minute. 





It is important that the air supply to the circuit 
breaker should contain only a minimum quantity 
of moisture for a number of reasons, among which 
can be mentioned the danger of freezing of valves 
and the possibility of moisture condensation on 
insulators, resulting in a lowering of the electrical 
resistance. In certain types of design also, the 
performance of the circuit breaker may be affected 
to some extent by the of moisture. A 
number of methods can be adopted for the extraction 
of moisture, including storage at pressures in excess 
of the working pressure, the use of drying agents, 
water se and refrigeration. The dew point 
of the air delivered to the circuit breaker should be 


Taste II.—Schedule of Test Results. Type OA.9/132 
Duo-Blast Circuit Breaker. 
Rating : 2,500 MVA. at 132 kV. 
(10-9 kA Symmetrical Breaking Capacity.) 
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Bsignifies break operation. MB signifies make-break operation. 


about 10 deg. C. below ambient, to take account 
of normal temperature variations and this can be 
obtained provided that the storage pressure is 
double the pressure at which the circuit breaker is 
required to operate. The high-pressure air equip- 
ment should be designed in accordance with the 
relevant British Standard Specifications and must 
also comply with the requirements of the Factory 
Acts. It is im t that provision should be 
made for regular inspection and testing of air con- 
tainers. In the case of large circuit-breaker instal- 
lations this point requires careful attention in view 
of the difficulties of obtaining access to the plant. 

In conclusion, the author desires to acknowledge 
his indebtedness to a number of colleagues for 
assistance and advice in connection with the work 
described above. 
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THE DEVELOPMENT OF THE 
ATOMIC BOMB.* 
(Continued from page 136.) 

Professor O. Hahn and Dr. Strassmann, in Berlin, 
became interested in this problem at the end of 1938, 
and, from the particular point of view of their chemical 
nature, carefully re-examined the new elements. In 
January, 1939, they published a most important paper 
in which they reported positive chemical evidence to 
show that one, at least, of the new isotopes which 
were believed to be of higher atomic number and mass 
than uranium was, in fact, an isotope of the element 
barium, which has an atomic number and mass not 
very different from half that of uranium. 


Immediately afterwards, Dr. O. Frisch and Professor | Boo 


Lise Meitner pointed out that this discovery could 
only mean that, when uranium was bombarded by 
neutrons, @ nuclear reaction took place of a kind 
utterly different from any so far studied, and that the 
uranium nucleus split into two parts of roughly equal 
mass. This phenomenon, for which they proposed the 
name ‘nuclear fission,” could be explained in terms 


of the theory of nuclear reactions which had been | high 
TD f ; 


of mass 235 and a very small proportion (0-008 per 
cent.) of an isotope of mass 234. The first two, which 
are conveniently designated by the symbols U238 and 
U235, respectively, are the most important in connec- 
tion with the uranium fission project. Bohr predicted 
in February, 1939, that the common isotope, U238, 
would be expected to undergo fission only when the 
bombarding neutrons had a high energy, but that the 
rarer 0235 isotope would behave di tly, in that 
it would not only show this reaction with acim. A 
neutrons but, in addition, would be particularly liab 

to undergo fission when the energy, and t ‘ore the 
velocity, of the bombarding neutrons was very low. 
This prediction was, in fact, confirmed in March, 1940, 
by experiments carried out by Nier, of Minnesota, and 


th, and Grosse, of Columbia University, 
New York. used a sample of uranium in which 
the content of U235 had been increased above the 


normal value by means of Nier’s 
It is relevant, at this point, to-refer to a di 
a shown by the U238 isotope when bom- 
by neutrons of one rather narrowly defined 
energy value which is intermediate between the very 
ie! required to cause fission of this isotope and 
very 


develo Bohr in the preceding years. Ww which is most effective in i 
erceeee puted teh Wad the tongues oD Oe. fission of U235. ms which have this 
nium nucleus would fly apart with great energy, and | “ resonance 


this prediction was given a direct 
carried out by Dr. in Cope’ 
of the reality of the fission process with uranium, and 
of the great weeny Sains which accompanied it, was 
obtained by r Joliot in Paris independently 
(and at nearly the same time), and by other physicists 
throughout the world as soon as the original work was 
known to them. 

Very shortly afterwards, in the spring of 1939, 
Professor Joliot and his collaborators, Drs. Halban 
and Kowarski, gave an experimental proof of the 
additional fact, which was expected on theoretical 
grounds, that, when the fission of uranium takes place, 
a number of free neutrons is also produced. Their 
first experiments showed this number to be about 3. 
Experiments of the same types were carried out by 
Drs. Anderson, Fermi, Hanstein, Szilard and Zinn in 
the United States, and independent confirmation was 
obtained of the fact that more than one free neutron 
is produced for each fission of a uranium nucleus. It 
was re i immediately that this discovery was 
of the very greatest significance and that, for the first 
time, there was an experimental basis for the hope 
that the useful realisation of the enormous store of 
atomic energy in matter could be achieved. 

Not only did the fission reaction provide the large 
amount of energy that was calculated from the differ- 
ence in mass of the reactants and products, but the 
liberation of more than one new neutron, each time that 
a uranium nucleus underwent fission, made possible 
the continuation of the reaction by the development 
of a chain process once the initial step had been taken. 
Such a chain process would enable the reaction, in a 
suitable mass of uranium, to take place at an ever- 
increasing rate and would involve so many atoms 
that there would be a sensible, and indeed possibly an 

_ overwhelming, liberation of energy. The whole process, 
furthermore, could be started by the application of 
only a minute fraction of the energy that would be 
liberated, and the difficulty, hitherto encountered in 
nuclear reactions, of obtaining an overall gain in energy 
would be eliminated. It was only natural, therefore, 
that there should be an outburst of activity in most 
of the physics laboratories of the world, with a spate 
of publications in the scientific Press. This continued 
until the ofitbreak of war, when an increasing sense of 
the great potential value of this work imposed 
restrictions. 

Certain important facts emerged from the work that 
was published during this period and theoretical con- 
clusions and expectations were announced, but it is 
hardly possible to give any strictly chronological 
account of them. The work was done in so many 
laboratories and the results sometimes in a very pre- 
liminary form, were communicated to so many journals 
and published at such varying intervals com- 
munication, that details of priority cannot be clearly 
settled; but reference should be made to the visit 
which Professor Bohr paid to the United States from 
January till May, 1939. He was able to report directly 
to American physicists the experiment carried out by 
Hahn, Frisch and Meitner, and their suggested inter- 
pretation of the results. In addition, while in the 
United States, Bohr developed and published, in colla- 
boration with Professor J. A. Wheeler, of Princeton 
University, New Jersey, a theory of the fission process. 

One important prediction which was made from this 
theory related to the different behaviour of the various 
isotopes of uranium. This element consists, for much 
the greater part 
number 238, but there is also an isotope (0-7 per cent.) 


by experiments 
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m. Confirmation | the 


(99-3 per cent.), of atoms of mass | be 





are very strongly absorbed 
the U238 nucleus, but fission Rapeor, Me. def 
new nucleus, which now has a mass number 239, 
emits two electrons in successive steps and is thereby 
converted first to an isotope of an element with atomic 
number 93 (for which the name “ neptunium ” has been 
suggested) and then to one of an element with atomic 
number 94. This latter has been provisionally named 
“ plutonium,” and the isotope formed from U238 after 
resonance capture of a neutron may be represented by 
the symbol Pu239. Neptunium and plutonium are 
true “ trans-uranium ” elements, of the type s 

by Fermi, and are not found in nature. Of two, 
Pu239 is of sag 99 interest in connection with the 
general prob of fission and the release of atomic 
energy because it could be expected, from the Bohr- 
Wheeler theory, to show the same sort of properties as 
U235 and to be capable of undergoing fission with the 
greatest ease when bombarded by neutrons of very low 


Reference, must also be made to the fact that the 
three nuclear species U235, U238 and Pu239 are not 
the only ones that can undergo fission. The two ele- 
ments next below uranium in the atomic series were 
also shown to have this same property. Therium, with 
atomic number 90 and consisting of one isotope only 
of atomic mass 232, behaves in the same way as U238, 
and fission can only be brought about when the bom- 
barding neutrons have very high energy. The very 
rare radioactive element protactinium, with atomic 
number 91 and atomic mass 231, behaves, as regards 
fission, in a manner intermediate between U235 and 
U238. These facts, again, are all explicable in terms 
of the Bohr-Wheeler theory, which enumerates certain 
general rules covering the behaviour to be expected 
with regard to fission of any heavy nucleus, known or 
unknown. 

The foregoing survey of the development of atomic 
and nuclear physics, though necessarily brief and 
incomplete, has traced the growth of the idea that there 
are enormous reserves of energy in all matter; that 
these are of a nature quite different from those involved 
in chemical processes, such as the burning of coal or 
oil or the detonation of T.N.T. or other explosives ; 
and that the nuclear reactions by which they are 
released are more comparable to those occurring in the 
sun or stars, or in the natural radioactive elements 
found on the earth. While this idea has been formed 
and steadily strengthened since the discovery of the 
phenomenon of radioactivity at the end of last century, 
it is only since the discovery, reported at the beginni 
of 1939, of the special phenomenon of fission that a 
way has been clearly seen by which this atomic or 
nuclear energy in matter could be released, controlled 
and put to use. 

In recent years, the enormous effort e ded on 
the solution of this problem, practically all of which 
has been borne by the United States, has been con- 
centrated on the development of an atomic bomb. 
Considerations of security make it impossible to disclose 
many of the details of this work but, in what follows, 
some indication is given of the share in it which has 
been carried out in Britain. Before doing this, how- 
ever, it may be worth summarising the nature of the 
problems relating to the use of fission, either to produce 
a violent explosion or to liberate atomic energy under 
controlled conditions, as they appeared when the work 
was organised, with a new sense of its urgency and 
importance, at the beginning of the war. 

+ was generally accepted that a chain reaction might 
obtained in uranium which would id enormous 
amounts of energy. This, on a basis of equal weights, 
would be millions of times greater than that produced 
by the combustion of coal or oil. It was realised that, 
if this chain reaction was to be divergent and self- 





sustaining, certain critical conditions must be satisfied. 
In the first place, the system as a whole must be of such 
a size that there was not too great a probability that 
neutrons, produced in the fission process, would escape 
from the system and so be unable to take any further 
part in the chain process. Secondly, the system must 
not contain more than a limited amount of material 
that would absorb neutrons and, in this way again, 
remove their chance of contributing to the divergent 
fission chain reaction. Thirdly, the fact was appre- 
ciated that, if the reaction was not to “ run away,” it 
was essential to make use of neutrons of very low energy 
in the individual steps of the chain process. then 
would it be possible to introduce methods which would 
ee a ee ee oe oe new fo 


The neutrons produced when fission occurs have very 

igh energies, but this is dissipated as a result of elastic 
with the nuclei of other atoms that may be 

present. Professor Joliot and his co-workers in Paris, 
and Professor Fermi and other physicists in the United 


States, were giving thought to the possibility of using 
o tatiere it auetllim, ond somo Salli <dlewinn: 
down ” in such a way that the fast 


neutrons produced by fission would lose their 
i ne collisions before initiating further 

uranium. A suitable “slowing-down” medium 
must, above all, not have any large probability of 
capturing a neutron, and its atoms should be of as 
small mass as possible in order to get the maximum 
rate of loss of energy in the neutrons ayy Ee 
collisions. The most suitable materials to both 
these conditions were “‘ heavy hydrogen,” or its com- 
pound “ heavy water,” helium, beryllium, and carbon. 

At the beginning of 1940, Dr. Frisch and Professor 
R. Peierls, of Birmingham University, and Professor 
Sir James Chadwick, of Liverpool University, indepen- 
dently called attention to the possibility of producing a 
military weapon of unprecedented power. They 
pointed out that the slow neutron chain reaction would 
not produce explosive effects much greater than those 
obtained with ordinary explosives, but that if a chain 
reaction with fast neutrons could be realised the explo- 
sive effects might be enormous. It was realised that 
ordinary uranium would not be suitable, for, even if a 
fast chain reaction could be realised with it, a very 
large quantity of metal would be required. On the 
other hand, the isotope 0235, if it could be separated, 
offered great possibilities. It seemed that the amount 
required to make a bomb would not be very 
certainly between one and one hundred kg.—and rough 
calculations of the energy released showed that the 
explosion of such a bomb might be equivalent to many 
thousands of tons of T.N.T. 

The explosion of an atomic bomb is very different 
in its mechanism from the ordinary chemical explosion, 
for it can occur only if the quantity of U235 is greater 
than a certain critical amount; this is because the 
reaction depends on the conservation of the neutrons 
produced in the fissions. In a block of pure or nearly 
pure 0235, the neutrons will either be absorbed in the 
mass of metal, producing new fissions, or they will esca 
into the outer air, thus being wasted and useless for 
propagating the reaction. The proportion of neutrons 
which escape can be reduced by increasing the size of . 
the block of metal, since the production of neutroris is 
a volume effect and will therefore increase more rapidly 
with size than the loss by escape, which is a surface effect. 
It follows that, if the explosion is possible, it will require 
a certain minimum amount of material, which is called 
the critical size. The chain reaction will develop so 
fully that an explosion occurs only if the quantity of 
0235 is greater than this critical amount. Quantities 
less than this are quite stable and perfectly safe ; on 
the other hand, if the amount of material exceeds the 
critical sisinhy it ee —o and a reaction will develop 
and multiply i ith enormous rapidity. a in 
an explosion of unprecedented violence. Thus all t 
is necessary to detonate a bomb of U235 is to bring 
together two pieces each less than the critical size but 
which, when in contact, form an amount exceeding it. 

If an appreciable fraction of the atoms in a mass of 
U235 undergo fission within a very short time, the 
amount of energy liberated will be so great that the 
mass will attain a temperature of many million degrees 
and a pressure of many millions of atmospheres ; con- 
sequently it will expand with very great rapidity. As 
the density of the mass decreases, the neutrons can 
escape more easily from it, and the chain reaction will 
come to an end. In order to release an appreciable 
fraction of the available energy, it is necessary, there- 
fore, that the reaction should develop so rapidly that a 
substantial part of the material can react before the 
system has time to fly a) The neutrons produced 
in the fission process are fast enough to fulfil this condi- 
tion (but not if they are slowed down by artificial means, 
as mentioned in the paragraphs above). The interval 
of time between the beginning and the end of the 
nuclear reaction is exceedingly brief. In this interval, 
the mass will have expanded so much that the nuclear 
reaction breaks off, owing to the escape of neutrons. 
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During this interval, a substantial part of the mass of 
U235 should undergo fission, releasing a large amount 
of energy. If only one pound of U235 is affected, this 
ee ere as much as from 8,000 tons of 
The Realisation of the Atomic Bomb : British Activities 
and isation.—A committee of scientists, with 


in April, 1940, originally under the Air Ministry 
later under the Ministry of Aircraft Production. This 
committee was instructed to examine the whole pro- 
blem, to co-ordinate work in progress, and to report, 
as soon as possible, whether the possibilities of produc- 
ing atomic bombs during this war, and their military 
effect, were sufficient to justify the necessary diversion 
of effort for this ¥ 
The first step was to establish the nuclear data on 
which d ded the possibility of an atomic bomb, 
and which determined its size. This work had begun 
at Liverpool, early in 1940, under Professor Sir James 
Chadwick, and it was now pushed on more rapidly 
with Drs. Frisch and Rotblat as his senior collaborators. 
As the work deve and further problems appeared, 
it was extended to the Cavendish Laboratory, Cam- 
bridge, under Drs. Feather and Bretscher. This also 
had the advantage of providing an insurance i 
possible interruption from the effects of bombing, 
. Which the Liverpool laboratory was somewhat exposed. 
The many theoretical aspects of the problem were 
investigated by Professor Peierls, assisted by Dr. 
Fuchs and others. They used the experimental data 
provided by Liverpool and Cambridge to calculate the 
critical size of the bomb, examined the mechanics of 
the reaction, and calculated the amount of energy 
likely to be released in an atomic explosion, studying 
the conditions for increasing the amount. This was 
clearly only one side of the problem, for it would not 
have been of immediate practical use to show that an 
atomic bomb was feasible, provided that a certain 
quantity of 0235 were available, unless it could also 
be shown that there was a reasonable possibility of 
separating such a quantity of U235 from ordinary 
uranium and in a reasonable time. 
This aspect of the problem was also considered by the 
Committee. In the early stage of the work, not much 
experiment could be done owing to the scarcity 
of men and of facilities, but one method of separation 
was examined at Liverpool and shown to be unpromis- 
ing. There are, of course, several methods available 


for separating isotopes on a Laboratory scale. These’ 


were examined very carefully by the Committee, 
having in mind that it was essential to select and con- 
centrate on what was likely to be the most economical 
method, owing to the fact that the manpower and 
industrial resources of Britain were already wholly 
engaged on production for immediate war needs. The 
Committee came to the conclusion that the as 
diffusion method was by far the most promising for 
large-scale production. It is based on physical prin- 
ciples which have long been fully understood and- which 
are easily amenable to calculation, and it seemed 
likely to make fewer demands for highly-skilled pre- 
cision work. 

Research on this method of separation was taken 








up by a team of workers under the direction of Dr. 
F. E. Simon in the Clarendon Laboratory, Oxford. They 
were aided on the theoretical aspects by Professor 
Peierls and his group, and on the chemical side by 
Professor W. N. Haworth and a group of men under 
his direction in the Chemistry Department, Birming- 
ham University. The Metropolitan-Vickers Electrical 
Company and Imperial Chemical Industries, Limited, 
were consulted on the many technical questions which 
were involved. Some experimental work on the dif- 
fusion method was also started at Imperial College, 
London University. 

By the early summer of 1941, the Committee decided 
that the feasibility of a military weapon based on atomic 
energy was definitely established and that this weapon 
had unprecedented powers of destruction; that a 
method of producing the amounts of material required 
was in view ; and that a fair estimate of the industrial 
effort needed to accomplish the project could be given. 
Accordingly, the Committee drew up a report dated 
July 15, 1941, which summarised its findings and made 
recommendations for the prosecution of the project on 
a large scale. By agreement between the Minister of 
Aircraft Production and the Lord President of the 
Council, this report was referred to the Scientific 


against | Advisory Committee of the War Cabinet, of which 


Lord Hankey was the chairman. 
(To be continued.) 





HYDRAULIC RETORT-HANDLING 
TROLLEY. 


Tue trolley illustrated in Figs. 1 and 2, on this page, 
is an interesting lication of the hydraulic equip- 
ment manufactured for tipping mechanisms by Messrs. 
Bromilow and Edwards, Limited, Foundry-street, 
Bolton. The trolley was made for handling the bases 
of retorts used for certain distillation operations in 
connection with the war effort. It was essential that 
production should not be interrupted, but it was neces- 
sary, after each individual operation, to remove the 
retort base for cleaning, etc., before it could be used for 
the next charge. This removal, as originally ised, 
proved to be a very tedious process. The base had to 
be packed up with timber, jacks, etc., to take off the 
weight while the bolts connecting it to the retort were 
removed. The base, which when empty wei 
between 20 and 30 cwts., and when full anythi 
up to 6} tons, had then to be lowered some 5 ft. 10 in. 
on to a trolley, on which it was wheeled away. The 
converse operation was required for restoring the base 
to its place on the retort. The removal and replacing 
operations took, togetber, about a day and a half 
two days to effect, in addition to the time required 
to clean out the base. The changeover did not stop 
production altogether, since there were four retorts 
and only one was dealt with at a time, but. it obviously 
slowed it up and both theremoving and replacing opera- 
tions were attended with risk to the men employed. 
The trolley ran on. small flanged wheels on rails led 
under the retorts 


Messrs. Bromilow and Edwards, Limited, who 





specialise in hydraulic tipping gear, were able to 








Fra. 2. 


supply the trolley with an elevating and lowering plat. 
form shown in Figs. 1 and 2. Its construction is s 
clearly shown in these illustrations that extended 
description is unnecessary. Thé table on which the 
base of the retort is received and carried is raised and 
lowered by means of a central hydraulic ram. The 
trolley is seen in Fig. 1 with the table in its lowest 
position and is fitted at the top with four rollers. Since 
these lie with their axes parallel to the track on which 
the vehicle runs their function is not apparent, so that 
it should be noted that they are provided to enable 
the base to be moved transversely in order to facilitate 
its location in this direction under the retort. The 
bottom of the retort is provided with studs which pass 
through holes in the flange of the base and the rollers 
provide a means of adjusting these holes transversely ; 
in the longitudinal directi t of trolley itself 





wi mov 


effects the same end. The hydraulic unit is of the 
firm’s standard pattern and, as will be clear from 
Fig. 2, the ram is te ic. The pressure fluid is 
provided by a self-contai unit carried on the trolley 
chassis. This unit consists of an electric motor driving 
three-throw pump and an oil reservoir on the pump 
circuit. Current is supplied to the motor through a 
trailing cable from the works supply, the switch-box 
and incoming main plug point being visible in the 
illustrations. The table sockets on the guide columns 
are provided with bronze bushes, the columns them- 
—— being of solid-drawn steel tube machined and 
ished. 

The operation of removing the base is obviously 
much simpler and safer than it formerly was. The 
trolley is run under the retort in the lowered condition 
shown in Fig. 1. The wheels are flanged and are of a 
gauge to suit the existing track, so that no mancuvring 
transversely is necessary. The table is then elevated 
to take the weight of the base and held there by means 
of non-return valves in the hydraulic circuit. The nuts 
are then removed from the retort studs and the table 
and base let down to the lowest position by manipula- 
tion of the lowering valves of the system. The trolley 
is then wheeled away for the base to be cleaned out, 
after which it is returned under the retort and the 
converse operations to those described for removal are 
carried out. The same trolley is used to serve any one 
of the four retorts. There is a considerable saving of 
time over the man-handling methods previously adopted 
while the risk of accident is practically negligible. 





Data ON ROAD DEVELOPMENT.—The British Road 
Federation inform us that, in response to many requests, 
they have decided to publish a new series of notes 
intended for the use of speakers on roads, road trans- 
port, motor taxation and kindred subjects. Part 1 of 
the series is now available ; it covers “‘ Road Develop- 
ment” and contains a mass of figures and data on the 
national importance of roads, the present condition of 
our road system, road safety, the Government’s road 
plans, the highway system in the United States, and other 
matters. The publication is available, post free, on 
application to the secretary of the Federation, 4a, Blooms- 
bury-square, London, W.C.1. (Telephone: HOLborn 
3345.) 
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4-6-0 TENDER LOCOMOTIVE: 
GREAT WESTERN RAILWAY. 


TuxE first locomotive of a new 4-6-0 class has recently 
been completed at the Swindon works of the Great 
Western Railway, to the desi of Mr. F. W. Hawks- 
worth, M.I. E., Chief Mechanical Engineer. It 
bears the number 1000 and, in accordance with the 
company’s practice, all engines of the new type will 
be designated as “1000” class. Although no new 
class of engine has appeared on the Great Western 
Railway for some years, Mr. Hawksworth has been 
building engines to the designs of his predecessor with 
certain constructional modifications, and detailed 
improvements, incorporated in the most recently 
built 6959 series of “ Hall” class engines, have been 
adopted in the engine which forms the subject of this 
article. Of greater interest than these minor changes, 
however, is the employment of a boiler that carries a 
working pressure of 280 Ib. per s inch and pro- 
vides for a higher degree of superheat than that used 
in other engines of the Great Western Railway. In the 
“ Hall” class engines, the working is 225 Ib. 
per square inch and the highest pressure hitherto used 
is 250 1b. per sq. in., this being the figure for the “ King ” 
class, introduced in 1927 by Mr. C. B. Collett. 

As can be seen from the illustration, Fig. 1, the new 
engine has the characteristic appearance of all the 
larger engines built at Swindon, since the late Mr. 
G. J. Churchward established the basic tradition. The 
most conspi istinguishing features are the con- 
tinuous splashers over the co wheels and the 
double chimney, neither of which is conventional Great 
Western Railway ice. The double blast pipe and 
chimney is sta to be experimental, and is not 
necessarily, therefore, an established feature of design. 
The principal weights and dimensions of the new engine 
are given in Fig. 2. The coupled axle weight of 19 tons 
14 cwt. is more than the maximum axle weight of a 
“ Hall” class engine, this being 18 tons 19 owt., but 
it is considerably less than the corresponding weight 














for the “ King ” class engine, which is 22 tons 10 ewt. 
The cylinders, two in number, have 10 in. piston valves 
and are of the same size as in the “ Hall” class engine, 
being of 18} in. bore by 30 in.- piston stroke. The 
coupled wheel diameter has been increased by 3 in. 
from 6 ft. to 6 ft. 3 in. Nevertheless, the increase in 
boiler pressure is proportionately greater, so that the 
rated tractive effort (at 85 per cent. boiler ) is 
32,580 lb., as compared with 27,275 lb. for the “ Hall” 
class. The total adhesive weight is 59 tons 2 cwt., 
and the factor of adhesion is 4-07. 

The boiler is of entirely new design, though resembling 
those used on other Great Western engines in having a 
taper barrel and a Belpaire firebox. The outside 
diameter of the barrel varies from 5 ft. 8} in. to 5 ft., 
and the length is 12 ft. 74% in. The length of the 
outside firebox varies from 9 ft. 9 in. at the top to 
9 ft. 3 in. at the bottom. The width varies from 
5 ft. 10f in. to 4 ft. The height is 6 ft. 8} in. The 
inside firebox is 8 ft. 7} in. long by 4 ft. 9} in. wide at 
the top, and 8 ft. 64% in. long by 3 ft. 3} in. wide at 
the bottom. Its height is 5 ft. 1% in. The grate 
area is 28-84 sq. ft. and the firebox heating surface is 
169 sq. ft. The fire tubes, which provide 1,545 sq. ft. 
i i eater flue tubes 
5} in. in diameter, and 198 small tubes 1} in. in dia- 
meter. The length of the tubes is 13 ft. The total 
evaporative heating surface is 1,714 sq. ft., and the 
superheater, which is of a new Swindon design, provides 
265 sq. ft. of heating surface. There are 84 super- 
heater tubes 1} in. in diameter and 12 ft. long. 

The main frames of the engine are of steel plate and 
are carried forward beyond the cylinders, which are 
cast separately. A separate saddle, of fabricated steel, 
is fitted between the frames. The bogie has a plate 
frame and a fabricated centre. The springing is inde- 

t. The tender is of new design and of simplified 
construction, the tanks being welded throughout. The 
water capacity is 4,000 gallons, but the coal capacity 
is 7 tons, or 1 ton in excess of that carried by any 
other engine of the Great Western Railway. 





COAL-BURNING APPLIANCES AND 
FUEL EFFICIENCY. 


In the course of an address delivered before the 
Combustion Appliance Makers’ Association (Solid Fuel) 
on July 25, prior to relinquishing the office of President, 
which he had held for the five years of the war with 
Germany, Mr. W. Rennie stated that when the Associa- 
tion had first been formed in 1933 there was widespread 
unemployment in the coal industry and great difficulty 
in maintaining the export market against subsidised 
competition from the European  coal-producing 
countries. Even for inland purposes, coal as a fuel 
was with growing competition from 
imported fuel oil. The collaboration of the Associa- 
tion with the coal industry in those early days had 
turned largely on the need to give confidence to coal 
consumers that coal could be used so efficiently in 
modern appliances as to compete effectively with fuel 
oil and to promote the cause of coal conservation. 
While it was recognised that the increased efficiency 
of utilisation must be, as a long-term: policy, 
to the advantage of the coal industry, the immediate 
effect of displacing inefficient by efficient appliances 
was to reduce the consumption of coal. This had made 
it all the more noteworthy that the coal industry 
should have given the movement its whole-hearted 
support in those difficult days of unemployment and 
shortage of markets. At the present time, the situation 
-was as different as it could possibly be. Both as a 
short-term and long-term policy, the efficient use of 
fuel had become a national necessity. The world 
shortage of manufactured goods and the crippling of 
inland rt in Europe, coupled with the falling 
eager of the coal industry in the United King- 

om, all meant that we were inevitably facing a period 
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200-million ton mark and whatever energetic steps 
might be taken to improve coal production, it was 
generally recognised that we should remain at, or 
below, the danger level. 

Before the war, when coal was relatively cheap and 
abundant, so that fuel costs in many industries were 
only a small fraction of the total production costs, 
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be done in the next ten years to solve 

8 fuel problems by increasing the efficiency 
by raising production. The 
responsibility which thus rested upon the appliance 
manufacturers was considerable. The plants they 
produced would consume some 250,000,000/. worth of 


E 
4 


INSTITUTION ELECTIONS. 


InstrTUTION OF MECHANICAL ENGINEERS. 

Associate to Associate Member.—Frank Cooke, Liver- 

1; Sqd.-Ldr. Leslie Ellerd-Styles, R.A.F.V.R. ; 

rbert Farnworth, Chorley, Lancs. 

Graduate to Associate Member.—Robert Louis Aston, 
Leeds; Lieut. Joseph Andrew Black, R.E.M.E.; 
ne Henry Bogie, B.Sc. (Glas.), Manchester ; 

Catling, B.Sc. ( -) (Lond.), Manchester ; 
Lieut. (E.) John Anthon: Churchill, M.A. (Cantab.), 
R.N.; Lieut.-Col. Mi Charles Clear, 0.B.E., B.Sc. 
Eng.) (Lond.), R.E.M.E.; David Leslie Davies 
; Harold Ellis Freeman, Durban, 8. Africa ; 
Alan Birkett Glanvill, Frome, Somerset; Ian Grant, 
Stockport; Frank Haddock, Huddersfield; Ma 
Han, Swindon; David Riach Harper, Slough; 
Frank William Hill, London; Major John Hogan, 
B.Se.Tech. (Manch.), R.E. ; Philip Hutchinson, Leeds ; 
Kemes, eit Gnelenkae kee tee 
Kumar, (Eng.) ( ade on ; jami 
Gordon Mann, Keinkle ; Lieut. Commdr. (E.) John 
Herbert Stevenson Milliner, B.A. (Oxon.), R.N.; 
Robert Wesley Stuart Mitchell, borough ; Cap- 
tain Leonard Victor Odendaal, S.A.A.F.; Norman 
Laurence Parr, Portsmouth; i 
Leicester 3 Horace Ring, 


Alastair Stewart 
Ldr. Thomas Reid Robson, B.Sc. 

(Witwatersrand), R.A.F.; Cecil Douglas 
Manchester; Frederick Charles Slaughter, Watford, 
Herts. ; Henry Mitchell Taylor, B.Sc. (A’deen), Luton ; 
William Norton Varlow, Birmingham ; Cyril Vickers, 
Birmingham ; David Waine, Birmingham; Graham 
John Willmott, Worcester; Edward Francis Wool- 
dridge, Sheffield ; Jack Wortley, B.Sc. (Glas.), Rother- 
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up, consisting of the president and the vice-presidents 
and empowered to co-opt specialists from any section 
of the industry when particular matters 

prompt decision. This committee had naturally con- 
cluded their labours and their place had been taken 
by a Provisional General Committee which 
had been responsible for the preparation of a new form 
of the Association’s constitution. It would be the 
task of the new Council of 36 members to decide on 
the policies of the Association between the present 
time and the end of the financial year. 





THE INSTITUTE OF METALS. 


THE 37th annual autumn meeting of the Institute of 
Metals will be held at the Institution of Mechani- 
cal Engmeers, Storey’s Gate, St. James’s Park, 
London, S.W.1, on Wednesday, September 12. The 
roe heemeawg will commence at 10 a.m., when the 
formal i will be dealt with. This will include 
the nomination of officers for the 1945-46 session and 
announcements regarding elections of members and 
student members. Three pa will then be ted 
for discussion, namely, “ An Electron-Diffraction Study 
of the Atmospheric Oxidation of Aluminium, Magne- 
sium and Aluminium-Magnesium ,” by Dr. L. de 
Brouckére, of Brussels University ; ‘‘ The Application 
of the Vacuum-Fusion Method to the Determination of 
the Oxygen, Hydrogen and Nitrogen Contents of Non- 
Ferrous Metals, Alloys and Powders,” by Mr. H. A. 
Sloman, of the National Physical Laboratory; and 
“* Some Effects of Oxygen in Silver and Silver Alloys,” 

Dr. J. C. Chaston, of the Research Laboratocies of 
Johnson, Matthey and Company, Limited. 

The morning session will be adjourned for luncheon at 
12.45 p.m., and the members will re-assemble for the 
afternoon session at 2.15, when two papers will be pre- 
sented and discussed. These will comprise: “ Micro- 
porosity in Magnesium-Alloy Castings,” by Mr. W. A. 
Baker, of the British Non-Ferrous Metals Research 
Association ; and “ The Properties of Some Magnesium- 
Aluminium-Zine — Alloys and the Incidence of 
Microporosity.” by Mr. F. A. Fox, of Messrs. Magnesium 
Elektron, Limited. 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
examinations of the Institution of Structural Engineers, 
11, Upper Belgrave-street, London, S.W.1, will next be 
held on January 8 and 9, 1946, for graduateship, and 


Student to Associate Member.—Frank Stanley Angell, 
London; John George Gill, Oldham; Tom Joseph 


_| Percival Joy, B.Sc. (Eng.) (Lond.), Bridgwater, 
Somerset. 


INSTITUTE OF MARINE ENGINEERS. 


Member.—Burnett Oliver Atkinson, Malton, Yorks ; 
Horace Browne, Kirby, Cheshire; James Ernest 
Marshall Clark, Beeston, Notts; Alfred James Newton 
Elliott, ; Maurice MacDermott, Worcester 
Park; John ahan, Accri ; Hugh Marshall, 
Nottingham ; H Leslie Montgomery, Runcorn ; 
Henry Musker, ; Ronald Pitkeathly, Glasgow ; 
Frederick Walter Roberts, Winscombe, Somerset ; 
Thomas Walton Sanderson, South Shields; Frederick 
Bromwich Talbot, Crewe ; Harry Whitham, Bradford. 

Associate Member to Member.—Lieut. Commdr. (E.) 
William Gilbert Thomson, R.N.V.R. 

Associate to Member.—Tempy. Lieut. (E.) Daniel 
George Alcock, R.N.R.; George Saltrese, Liverpool. 

Associate Member.—Tom Clouston Towers, Stomness, 
Orkney ; John Gourlay Harvey, B.Sc., ings. 





BOOKS RECEIVED. 


Time Study and Rate-Fizing. Edited by The Institute 
of Economic Engineering. Based on lectures given by 
PROFESSOR F’. L. MEYENBERG, from May to September, 
1943. The Engineers’ Digest, 120, Wigmore-street, 
London, W.1, and Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 20s. 
net.) 

The British Electrical and Allied Industries Research Asso- 
ciation. Technical Report No. Y/T6. Capacity Current 
Heating. Résumé of Published Information. By T. H. 
MESSENGER and D. V. ONsLow. Offices of the Associa- 
tion, 15, Savoy-street, Strand, London, W.C.2. [Price 
98. net.) 

United States Bureau of Mines. Minerals Y earbook, 1943. 
Prepared under the direction of E. W. PEHRSON. C. E. 
NEEDHAM, editor. Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, D.C., 
U.S.A. (Copies may be seen at the American Library, 
1, Grosvenor-square, London, W.1.) 

What the Foreman Needs for Success. Tested Methods of 
Success for Foremen, Supervisors and Department 
Heads. The National Foremen’s Institute, Incor- 
porated, Deep River, Connecticut, U.S.A. [Price 
25 cents.) F. J. Burns Morton, “ Hillsborough,” 
Clarendon-road, Hinckley, Leicester. 

Understanding Flight by Question and Answer. By R. 
HeEwrrt. Published for The English Universities Press 
Limited. Hodder and Stoughton Limited, Warwick- 
square, London, E.C.4. [Price 2s. 6d. net.) 

Ministry of Supply, Admiralty and Ministry of Aircraft 
Production. Rubber in Engineering. Advisory Service 
on Plastics and Rubber (C.R.D.4b.), Ministry of Supply, 
Berkeley-court, S.W. Wing, Glentworth-street, London, 
N.W.1. [(Free.] 

An Introduction to X-Ray Metallography. By Dr. A. 
TaYLor. Chapman and Hall, Limited, 37, Essex- 





on January 10 and 11, for associate-mem bership. 


street, Strand, London, W.C.2. [Price 36s. net.] 
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PERSONAL. 


Sir LEONARD Browett, K.C.B., C.B.E., has been 
appointed Director of the National Union of Manutfag. 
turers in succession to Sik CHARLES HIPWOoOD, K.B.E,, 
C.B., who has retired in consequence of indifferent health, 


Dr. J. E. Hurst has been re-elected President of the 
Staffordshire Iron and Steel Institute. 


Dr. E. F, ARMSTRONG, F.R.S., has been re-electeg 
chairman of the Council of the Royal Society of Arts 
for the year 1945-46. Dr, R. W. HOLLAND, 0.B.E, 
M.A., M.Sc., has been elected to fill the vacancy among 
the vice-presidents of the Society caused by the resigna- 
tions of Smz NORMAN VERNON Bt., M.A. Sik Atv, 
CuatTTreRJEE, G.C.I.E4 K.C.S.1., has been elected to fi) 
the vacancy created on the Council by the election of 
Viscount BENNETT, P.C., K.C., LL.D., to the Presidency, 


Mr. R. Cook, M.Sc. (Eng.) (Dunelm), who, prior to 
oceupying the position of Deputy Assistant Director ip 
the Department of Scientific Research, Ministry of 
Supply, was senior scientific officer at the Fuel Resear) 
Station of the Department of Scientific and Industria) 
Research, has been appointed marine engineer of the 
British Shipbuilding Research Association, 5, Chester. 
field-gardens, Curzon-street, London, W.1. 

Sm Joun Jarvis, Bt., M.P., D.C.., chairman of the 
Jarvis Industries Group (Sir W. G. Armstrong, Whit- 
worth and Company (Ironfounders), Limited; Am- 
strong, Whitworth and Company (Pneumatic Tools), 
Limited; and Jarrow Metal Industries, Limited) has 
appointed Mr. W. Scort, J.P., M.I.Mech.E., M.1.P.E., 
to be managing director in place of the late MaJor T. G., 
Birp, D.S.O. 

Mr. R. E. Tomas, M.Inst.C.E., M.Inst.T., Chief 
Inspecting Engineer to the Egyptian Government, is 
resigning after holding this position since 1937. Mr, 
Thomas was previously deputy general manager of the 
Egyptian State Railways, and, prior to this, was head of 
the New Docks and Construction Department in the same 
administration. 

Dr. A. H. MippieTon, head of the coke and brick- 
works department of Consett Iron Company, Limited, 
has retired after occupying the position for 40 years. 
He will continue to act in a consultative capacity. Dr. 
Middleton has been succeeded by Mr. G. M. Nave, M.Sc., 
F.R.1.C., previously manager of the company’s Fell Coke 
Works and for the past three years Dr. Middleton’s chief 
assistant. 

Mr. LaunceLor E. Sirs, C.B.E., chairman and 
managing director of Smith’s Dock Company, Limited, 
North Shields, is relinquishing the managing directorship 
on medical advice on September 30. 

Mr. A. G. Smrru, chief assistant to the Electrical 
Engineer (Southern Area), London and North Eastern 
Railway, has been made Electrical Engineer (Southern 
Area) in succession to Mr. D. JaAMEs who is being trans- 
ferred to the Chief Electrical Engineer’s head office for 
special duties. 

Mr. B. T. Hawkins, A.M.1.Mech.E., A.M.I.E.E., has 
retired after 24 years’ service as engineer and manager, 
Wallasey Corporation Electricity Department. 

Mr. T. E. Nrxon, Director of the Light-Metals Control 
(Sheet and Strip) at the Ministry of Aircraft Production 
since 1941, is returning to the Northern Aluminium 
Company, Limited, as from September 1. He will take 
up the position of assistant manager of the London 
area sales office which will be re-opening in October. 

Mr. WiiuiaM C. InMAN, F.S.I., M.I.Struct.E., char- 
tered surveyor, 7, New-square, Lincoln’s Inn, London, 
W.C.2, has taken into partnership Mr. W. D. Hoskins 
and Mr. N. W. Lanspown who have been on his staff 
for a number of years. The firm will now be known as 
Messrs. William C. Inman and Partners. 





OPERATION OF GRAIN DRIERS.—To assist owners and 
operators of grain driers in the prevention of damage to 
grain by excessive heat, a card of instructions and two 
covering notes concerning the operation of driers and 
the testing of thermometers have been prepared by the 
Ministry of Agriculture and Fisheries. The card and 
notes have been sent to drier owners whose names are 
known to the Ministry, and any who have not received 
them should apply to the Ministry, Block 4, Bickenhall 
Mansions, Baker-street, London, W.1, stating the name 
of the makers of their driers, 


CORNISH ENGINES PRESERVATION SOCIETY.—A general 
meeting of the Cornish Engines Preservation Society will 
be held in the Council Chamber, Municipal Buildings, 
Falmouth, at 3 p.m., on Saturday, September 8. The 
President of the Society, Viscount Falmouth, will be in 
the chair. After the formal business, a paper on “ The 
Place of the Cornish Pumping Engine in the Develop- 
ment of the Steam Engine” will be presented by the 
joint honorary secretaries of the Society. The discussion 
will be opened by Mr. H. R. Lupton, M.A., M.Inst.C.E., 
M.1.Mech.E. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—The end of the war has encouraged 
Scottish steelmakers to anticipate a further increase of 
business on both home and export account, but certain 
preliminaries will have to be gone through before internal 
expansion can proceed, West of Scotland makers 
anticipate that, by the end of the year, their order books 
will be well filled in all departments. Meantime, greater 
facilities are desired to accept export orders which are 
now in circulation, in order to furnish re-rolling depart- 
ments with a ready outlet for their products; this 
involves an increased supply of semies. The modernisa- 
tion programme is proceeding, though a number of major 
Scottish projects have not yet been started. One of the 
greatest difficulties is the scarcity of skilled galvanisers, 
and this is retarding deliveries of galvanised sheets for 
which the demand is almost overwhelming. 


Scottish Coal.—It is still impossible to indicate the 
extent of the recovery in output. Some pits have been 
reported to be working better during the past week or so, 
but, on the other hand, the production figures of certain 
groups are disappointing. In one instance, the weekly 
output is only about 27,000 tons compared with some 
30,000 tons prior to the summer holidays, and with 
40,000 tons, or more, per week at the beginning of the war. 
The gasworks are said to be getting a better tonnage 
under the new delivery scheme, and within a short time 
should be in a position to make a steady allocation for 
winter stocking purposes. The quantities already being 
stocked are small, and consist mainly of English coal, 
which requires a certain amount of weathering to make it 
more easily worked in Scottish retorts. Electricity under- 
takings also have now commenced to rebuild stocks, but, 
here again, the progress made is not significant ; how- 
ever, as the new allocation scheme, which started a fort- 
night ago, proceeds these undertakings should find their 
position steadily improving. At a delegate conference 
Scottish miners have pledged themselves to give their 
maximum support to the new Minister for Fue] and Power 
to eliminate all unofficial strikes. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield armament makers are expect- 
ing the further cancelling of orders and are uncertain 
about the future. The change-over from war to peace 
production does not present many problems apart from 
that of labour scarcity. Makers of hand tools, saws and 
files anticipate a great increase in demand and when this 
is possible are ready to tackle export trade with vigour ; 
they expect to have to work 24 hours daily when skilled 
men are r*~ased from the Forces and the liberated coun- 
tries are in a position to place orders. There are still 
some stocks of imported alloy steels to be disposed of, 
and this tends to restrict the production of the higher- 
priced Sheffield alloy steels. The demand for materials 
for the re-conditioning and building of cargo vessels is a 
bright feature of Sheffield industry. There is also a con- 
tinuous demand for railway materials for the building of 
locomotives, carriages and wagons. 


South Yorkshire Coal Trade.—Coal supplies are inade- 
quate to provide for current consumption and to build 
up stocks to a safety point. The Yorkshire miners’ 
leader, Mr. J. A. Hall, has referred to the “‘ sad state of 
coal stocks ” and says he sees no reason why Yorkshire 
coal production should not be increased by 50,000 tons 
a week. There is a marked scarcity of coal for public- 
utility undertakings whose reserves for the winter are 
below safety level. Industrial steams are also in in- 
adequate supply, and much more coking coal is required 
to bring coke production up to a satisfactory level. 
House coal is in poor supply, and users have to make the 
best they can of a proportion of outcrop coal. Export 
business is confined to outcrop qualities. 





BRISTOL ENGINEERING EXHIBITION.—The Bristol Engi- 
neering Manufacturers’ Association are organising an 
exhibition of engineering products, to be held at the 
Victoria Rooms, Bristol, from Friday, September 7 until, 
Saturday, September 15. The Association has a member- 
ship of nearly 200 local engineering firms, the members 
helping each other mutually and pursuing collective 
marketing projects where this can be accomplished. The 
exhibits will include precision instruments and tools, 
plastics, electrically-welded articles and equipment, 
household appliances, automatic office machinery and 
aero engines, among which will be the Bristol ‘‘ Cen- 
taurus” 2,500-h.p. engine. A competition for model 
engineers is being organised. The President of the Board 
of Trade, Sir Stafford Cripps, has been asked to open the 
exhibition. Visitors will be admitted from 2 p.m. to 
8 p.m., on the first day, and, for the remaining days, the 
exhibition will be open from 10 a.m. to 8 p.m. Inquiries 
concerning the exhibition should be addressed to the 
honorary secretary of the Association, Mr. J. E. Evans, 
104, Filton-avenue, Bristol, 7. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General.—Many iron and steel plants are turning out 
a substantial tonnage for ordinary commercial under- 
takings and, at others, preparations for a change-over 
from war to peace production are approaching comple- 
tion. Confidence is expressed that the resumption of 
normal working conditions will speedily follow the 
termination of hostilities in the Far East. Buying, both 
for home and overseas requirements, promises to expand 
greatly when conditions enable sellers to name definite 
delivery dates. Native ironstone and limestone continue 
in ample supply and recent events encourage the hope 
of a substantial increase in the imports of rich foreign 
ores. The fuel situation, however, still occasions con- 
cern. Pig-iron supplies are sufficient for actual needs, 
but a serious shortage of certain grades is anticipated on 
the market. Available parcels of semi-finished iron and 
steel—particularly prime steel billets and sheet bars— 
are readily taken up and most descriptions of finished 
material are in increasing demand. 

Foundry and Basic Iron.—Most of the foundry pig-iron 
passing into use in this area is from other producing 
districts, the output of local brands still being meagre. 
Makers of light castings have good bookings and are, in 
urgent need of larger supplies of foundry pig. The make 
of basic iron keeps pace with the needs of the producers’ 
adjacent steel plants, but leaves no tonnage for the 
market. 

Hematite, Low-Phosphorus and Refined Iron.—Condi- 
tions in the hematite branch of trade show little change. 
The limited output continues to be taken up rapidly, 
but distribution is on a less restricted scale than has been 
the case for some time, though makers have not entirely 
ceased to adhere to rationing regulations. The output of 
low-phosphorus iron is absorbed-by the requirements of 
the local consuming plants and the make of refined 
qualities is passing steadily into use. 

Manufactured. Iron and Steel.—Semi-finished iron is 
obtainable in satisfactory parcels, but the demand for 
steel semies is still straining the sources of supply. 
Finished-iron firms have a good deal of work in hand 
and producers of most finished-steel commodities have 
well-filled order books. This year’s outputs of black and 
galvanised sheets are fully sold. Makers of light sections 
have substantial contracts to carry out and manufacturers 
of heavy joists are better employed than they have been 
for some time. Shipbuilding specifications have been 
issued fairly freely. Continued brisk activity at the rail 
mills is assured and producers of colliery equipment are 
well sold. 





RELAXATION OF INTERNAL-COMBUSTION ENGINE CON- 
TROL.—The Ministry of Supply announce that a certain 
degree of relaxation of the control of the internal- 
combustion engine producing industry has now become 
possible. In general, makers are now free to accept and 
execute all orders—including civilian orders for home 
and export—without prior reference to the Ministry of 
Supply as has been required in the past. It is still 
necessary, however, to authorise the makers’ aggregate 
programmes, to ensure the proper allocation of supplies 
of raw materials and to make certain that the arrange- 
ments are in accordance with the availability of manu- 
facturing facilities and labour. The only exceptions 
to the relaxation measures are cases in which the capacity 
to produce some few types of internal-combustion 
engines and spares for the fighting Services is hardly 
sufficient to meet the prevailing demand. 





DisposaL OF SURPLUS BUILDERS’ MATERIAIS.—In 
accordance with the Government White Paper on 
~ ” (Cmd. 6539), the Minister of Works has 
formed a Joint Advisory Committee to determine policy 
and procedure, in consultation with the industry, for 
the disposal of builders’ material in the hands of the 
Government. The National Council of Building Material 
Producers, the Distributors of Builders’ Supplies Joint 
Council, and the National General Export Merchants’ 
Group are represented on the Committee which meets 
under the chairmanship of an officer of the Ministry 6f 
Works, the final decision on all questions resting with the 
Ministry. Representatives of the manufacturers and 
distributors concerned with each category or class of 
goods will be invited to form trade committees to present 
the views of the industry on the disposal matters with 
which they are concerned and to submit recommendations 
to the Joint Advisory Committee. Invitations to form 
trade committees have already been issued to bodies 
concerned with water, gas and drainage goods and with 
builders’ castings. Other committees, to deal with brick, 
tile and clay goods ; cement and concrete goods; sani- 
tary ware; manufactured sheet-metal goods; window 
and glazing materials ; non-ferrous metal goods; wall- 
boards; timber goods; and builders’ ironmongery are 





to be set up. 


NOTICES OF MEETINGS. 


——_ 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, September 5, 6 p.m., The Insti- 
tation of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. ‘‘ Thermionic Valve Control 
of Heating and Ventilating Installations,” by Mr. S. B. 
Jackson. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Septem- 
ber 7, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Discussion ‘Groups to consider probl in ction 
with the suggested Research Circle. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Septem- 
ber 11, 5 p.m.,; 85-88, The Minories, E.C.3. ‘“ The 
Operation of Water-Tube Boilers at Sea,” by Major W. 
Gregson. ® 








NOTES FROM THE SOUTH-WEST. 
SwanseEA, Wednesday. 


The Steel-Sheet Industry.—The market report issued 
by the Incorporated Swansea Exchange states that, 
last week, the tin-plate industry settled down after 
the holiday break. A fair volume of business was trans- 
acted as home consumers were commencing to place their 
requirements for delivery during the last quarter of the 
year. On the other hand, there was no change in the 
quiet and restricted conditions of the export market, 
and only meagre quantities were sold. Steel sheets 
continued to be in exceptionally strong demand, and as 
manufacturers are fully booked for a long period ahead, 
they had little to sell, except for deferred delivery. The 
iron and steel scrap market, with the exception of the 
heavier and better qualities, was quiet. The prices of 
iron and steel products and of non-ferrous metals were 
as follows: Standard quality coke tin-plates, per box of 
108 Ib., containing 112 sheets measuring 20 in. by 14 in., 
29s. 9d. f.o.r. for home consumption and 30s. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings of 
tin, 30s. and 30s. 43d. per box f.o.@ for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box f.o.r. at maker’s works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel- 
sheet and tin-plate bars, 121. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 71. 9s., and Welsh basic pig iron, 
6l. 158. 6d., both per ton delivered, and both subject to 
a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the metal is 3001. a ton. 
The maximum price of fire-refined copper (containing not 
less than 99-2 per cent. of the metal) is 601. 10s. a ton, 
and that of high-conductivity electrolytic copper, 621. a 
ton. The maximum control price of good soft pig lead 
is 311. 10s. a ton, and that of spelter, 327. 15s. a ton. 





INSTITUTE OF FUEL: MELCHETT LECTURE.—A meeting 
of the Institute of Fuel will be held in the hall of the 
Royal Geographical Society, Exhibition-road, South 
Kensington, London, 8.W.7, on Wednesday, October 17, 
at 6 p.m., when the Melchett Lecture will be delivered 
by Professor C. H. Lander, C.B.E., the Melchett Medallist 
for 1945. The lecture will deal with the importance of 
team work, as contrasted with individual research, in the 
acquisition of knowledge. The President of the Institute, 
Dr. E. W. Smith, C.B.E., will occupy the chair. No 
tickets for admission are required, and all members of 
technical institutions interested in the subject of the 
lecture are invited to attend. It is expected that the 
meeting will terminate at 7.30 p.m. 





TRAINING IN REINFORCED-CONCRETE CONSTRUCTION.— 
By arrangement with the Reinforced-Concrete Associa- 
tion, the Northern Polytechnic, Holloway-road, London, 
N.7, is to give a course of instruction in reinforced- 
concrete construction during the forthcoming session, 
which commences on Monday, September 24. The 
curriculum comprises lectures and laboratory instruction 
in the properties of concrete and of aggregates and 
cement; the proportioning, mixing, placing and consoli- 
dation of concrete; the preparation and fixing of 
reinforcement ; formwork, and the processes of con- 
struction generally. The syllabus has been drawn up 
primarily to meet the requirements of resident engineers, 
foremen, clerks of works and others who have had some 
experience in the industry, and will include visits to 
works. The lecturer will be Mr. J. M. Murdock, M.Sc., 
A.M.Inst.C.E. Classes will be held on Friday evenings 
and the fee:for the course is 11. Intending students will 
be interviewed and enrolled at the Northern Polytechnic 
from 5.30 to 7.30 p.m., on September 17 and 18, or on 
any evening after the opening of the session. Further 
particulars may be obtained from the Head, Department 
of Architecture, Surveying and Building; at the Northern 





Polytechnic. 
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THE WORK OF BOMBER 
COMMAND IN EUROPE. 


MoprrN warfare makes heavy demands upon the 
statistician, but they are demands which must be 
promptly and effectively met, for the whole planning 
of a ign may be nullified if a reasonably 
correct balance has not been struck between the 
‘military needs for stores of all kinds and the calcu- 
lations of available resources for production and 
transport. At an earlier stage, it is often n 
to plan production with only an imperfect knowledge 
of the probable requirements to serve as a guide ; 
and in such a case, as the reports of the Select 
Committee on National Expenditure have borne 
witness on occasion, it is easy to make a serious 
miscalculation in either direction, though, as a rule, 
the tendency is to plan for too big an output rather 
than for too little. At the beginning of the war, 
however, it must have seemed to many fairly acute 
-| observers that the preparations for building and 
arming aircraft, once the initial inertia had been 
overcome, were on a more generous scale than the 
probable duration of a war that must be fought 
largely in the air would appear to justify ; indeed, 

prophets were not wanting who predicted that the 
war would be decided, one way or the other, long 
before these grandiose schemes could be brought to 
the stage of production. How wide they were of the 
mark became evident in due time, though only in 
a general way; but now a quantitative measure is 
ayailable to show the magnitude of one section of 
the war effort, in a statistical report by the Air 
Ministry, showing the work of Bomber Command 
of the Royal Air Force from the outbreak of war in 
Europe on September 3, 1939, to its cessation on 
May 8, 1945. As the return shows, in addition to the 
tonnage of bombs (and of mines) dropped month 
by month, the classes of targets attacked, the result 
is to present also an interesting survey of the way 
in which the various kinds of target waxed or waned 
in importance. 

As an indication of the rapid growth in intensity 


ust be|Of the air-bombing attack on Germany and the 


b- | German forces, it is instructive to consider first the 
annual tonnages of bombs dropped. The total for 
the four war months of 1939 was only 31 tons, all 
directed against naval ; and it is curious 
to note, in the light of later developments, that there 
was no bombing at all in October and November of 





of 13,033 tons, though the December “‘ downput ”’ 
{992 tons) was considerably less than the average 
for the i seven months. The rate fell 
farther in January, 1941, but thereafter it increased 
rapidly and maintained a high level for the rest of 
the year,*giving a total for the twelve months of 
31,704 tons. A still better average was recorded in 
1942, the monthly total being only once below 2,000 
tons and twice well in excess of 6,000 tons; the 
total for the year was 45,561 tons. 

It was in 1943, however, that Mr. Churchill’s 
promises to the Germans really began to be imple- 
mented in a manner calculated to impress the most 


54 | self-confident of the enemy leaders. The tonnage 
54| dropped in January of that year (4,345 tons) was 


higher than the monthly total recorded in eight of 
the preceding twelve months, but it was completely 
56 | eclipsed by the monthly figures from February to 
December, none of which was as low as 10,000 tons, 
while in August, 1943, 20,000 tons was exceeded for 
the first time. The year’s total of 157,457 tons was 
nearly 75 per cent. greater than the aggregate of 
the whole of the bombs dropped by Bomber Com- 
mand on German territory and targets on the 
Western Front during the previous years of the war. 

Even this outstanding effort, however, was hand- 
somely outstripped in the following year, when the 
bombardment swelled to the remarkable total of 
525,518 tons. Twice the monthly total exceeded 
60,000 tons, the peak being reached in August, 
when 65,855 tons were dropped. This total was 
surpassed only once, in the following March, when 
the figure of 67,637 tons was reached. When 
hostilities in Europe ceased in May, 1945, only 
337 tons of bombs had been dropped since the 
beginning of that. month; but the total since 
January 1 amounted to 181,740 tons, and if the 
average of the four months, January to April, had 
been maintained throughout the year, the 1944 total 
would have been beaten by a comfortable 
The grand total from September 3, 1939, to May 8, 
1945, was 955,044 tons; a feat of transportation 
that would have been impressive even if it had not 
been carried on, for most of the time, in the face of 
intense, well-organised and courageously main- 
tained enemy opposition. 

The foregoing figures summarise the main work 
of Bomber Command on the Western Front, but 
there was another and a most important activity 
with which it was concerned, bringing the total 
quantity conveyed even closer to the round million 
tons. The bald statement that “ mines were laid 
in enemy waters ” became noticeably more frequent 
as the war years passed, but little information about 
this offensive, so disturbing to the enemy’s coastwise 
communications, was given even by inference. It 
is now disclosed, however, that the total number of 
mines laid in this way amounted to 47,307 and their 
aggregate weight to 33,263 tons. As in the case of 
the bombing, the mine-laying activities were greatly 
intensified towards the close of the war. In 1939, 
there were none; but in the following year 762 mines 
were laid, weighing 510 tons, and in 1941, 1,055 
mines, weighing 707 tons, were laid by the bombers. 
In 1942, there were 9,574 (6,367 tons); in 1943, 
13,834 (9,136 tons); in 1944, 17,500 (13,170 tons) ; 
and in 1945, up to the surrender date, 4,582 (3,373 
tons). The disruptive effect upon the enemy’s com- 
munications would be difficult to assess even if all 
the facts were known, as it was so closely interwoven 
with the activities of surface craft and submarines, 
the aircraft of Coastal Command and, latterly, of 
the rocket-firing fighters; but there appears to be no 
doubt that these hazardous and often costly opera- 
tions were justified by the results. 

When the campaign of Bomber Command is 
analysed according to the type of target, some 
interesting trends of the war emerge. As previously 
mentioned, the whole of the 1939 activity was 
directed against naval targets; principally, it will 
be recalled, at Kiel and Heligoland. Naval objec- 
tives also provided the principal targets in 1940, 
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receiving 2,892 tons out of the total of 13,033 tons 
dropped; but various forms of transport were 
attacked consistently during eight months of that 
year, to the extent of 2,148 tons, and airfields and 
aircraft factories received 2,149 tons. Other targets 
during 1940 included oil stores (not all, however, in 
Germany) and a number of industrial war plants. 
Naval targets were an important feature of the 1941 
programme also, receiving 8,847 tons, and a further 
6,169 tons were devoted to what is described rather 
vaguely as “transportation”; but the main 
objectives during the year were industrial towns, 
principally in the Ruhr, which received 12,339 tons 
out of the 31,704 tons dropped. These industrial 
targets became by far the most heavily bombed in 
the following year, receiving 35,637 tons out of the 
total of 45,561 tons; but oil targets, at which 
1,719 tons of bombs had been aimed in 1940 and 
576 tons in 1941, received only 12 tons in 1942— 
probably because, by this time, those near at hand 
had been effectively dealt with, and the more remote 
plants were out of bomber range unless the propor- 
tion of bomb load to fuel carried was unduly 
reduced, and certainly too far away for daylight 
bombing, fighter escort to the target and back being 
still impracticable. 

Industrial areas continued to be the most-bombed 
targets in 1943 and 1944,-when they received 
131,464 tons and 184,688 tons, respectively ; but, 
in the latter year especially, there were significant 
changes in the policy of Bomber Command, dictated 
in part by the preparations for invasion and the 
support given to the invading forces after the 
Normandy landing, and partly by the urgent need 
to delay and, if possible, prevent, the flying-bomb 
and rocket attacks which were known to be in 
prospect. The first of these factors was responsible 
for an increase in the tonnage of bombs launched 
against transportation systems, from 2,878 tons in 
1943 to 98,361 tons in 1944; and the second, for 
a jump from 2,571 tons to 61,951 tons in the bombing 
of ‘‘ military installations”—an item which dis- 
appears from the record after September, 1944. 
Oil targets also received much more attention in 
1944 than previously, the tonnage being 48,043— 
in only seven months, June to December—as 
compared with a mere 54 tons for the whole of 
1943. The attacks on oil targets became even 
more intense in 1945, 47,510 tons being dropped 
on them between January 1 and the German 
surrender in May. It is to be noted that none of 
these later totals relating to the bombing of German 
land targets is an absolute measure of the intensity 
of the Allied attack, as the returns quoted are those 
of Bomber Command of the Royal Air Force only, 
and do not cover the contemporary operations of 
the United States Army Air Force bombers based 
in the British Isles. 

The Air Ministry return gives some interesting 
comparative figures showing the duration of the 
attacks on the main industrial centres and the 
tonnages of bombs dropped on them. Of the 20 
cities or towns named, Gelsenkirchen was the first 
to be attacked (on the night of May 14-15, 1940), 
and it continued to receive periodical attention 
until March 24, 1945. The last attack recorded was 
directed against the naval base of Kiel, on May 2-3, 
1945. Berlin received the heaviest tonnage (45,517 
tons between August 25-26, 1940, and April 20-21, 
1945), the next in order being Essen (36,420 tons), 
Cologne (34,711 tons) and Duisburg (30,025 tons). 
Hamburg, Dortmund and Stuttgart each received 
more than 20,000 tons, and Gelsenkirchen only 
some 400 tons less; and 10,000 tons or more—in 
most cases, considerably more—were dropped on 
Mannheim-Ludwigshafen, Diisseldorf, Kiel, Frank- 
furt, Hanover, Nuremberg, Bremen, Bochum, and 
the French industrial area of Le Havre. The whole 
sequence of operations, thus examined as a sustained 
campaign, represents a remarkable feat of produc- 
tion, organisation and transportation, as outstanding 
on technical grounds as it is from the military point 
of view. What would be especially interesting now 
is a critical examination of the cost in effort, money 
and lives, contrasted with the results achieved ; 
but it is hardly to be expected that such a survey 
could be other than inconclusive, since there is 
nothing in any previous warfare with which to 
compare it on a common basis. 


EDUCATION FOR ROAD 
TRANSPORT. 


Tue late Arnold Bennett wrote a book entitled 
How to Live on 24 Hoursa Day. No doubt it is now 
to a large extent forgotten, but, in its day, it ran 
through at least eight editions. Its theme was that 
most people waste the greater part of the eight hours 
or 80 of the day in which they are not either earning 
their living or sleeping. A definite scheme of 
purposeful occupation was recommended, with 
instructions for putting it into effect. The book was 
amusing, but of serious purpose. Bennett pointed 
out that he was not necessarily suggesting that 
people should spend their evenings in the study of 
literature or some selected period of history ; many 
people took no interest in either literature or history. 
The purposeful occupation might well be related to 
the business in which the individual earned his 
living. As an example, the case of an employee in 
an estate agent’s office was taken. If, instead of 
looking upon his daily occupation as a humdrum 
affair to be dismissed from the mind at 6 o’clock 
every evening, a study were made of the “‘changeful 
picturesqueness of life’? as it was exhibited in an 
estate agent’s office, everyday business would take 
on an entirely new interest. The scale of rents in 
different districts would be found to be related to 
social questions, town layouts and transport facilities 
and pursuit of the subject would lead to the fascinat- 
ing study of the comparative development of, say, 
London and Paris. The results of this activity 
would be a fuller intellectual life, and that the daily 
task would not only take on a new zest, but might 
be performed better. 

This reference to a book which was first published 
37 years ago has been suggested by a pamphlet 
entitled “‘ Education for Road Ay 
by the National Standing Joint Committee on Road 
Transport Education. This Committee owes its 
origin to a paper contributed to The Journal of the 
Institute of Transport, in July, 1942, by Mr. R. 
Stuart Pilcher, and which led to the conveuing of a 
conference on the subject in London, in July, 1943. 
This meeting, which was attended by representatives 
of road- organisations and technical educa- 
tional institutions, appointed a committee to draw 
up a report on the subject. This was duly prepared 
and was approved at a second conference held in 
March of this year. The reporting committee was 
authorised to continue in being as the National 
Standing Joint Conmittee on Road Edu- 
cation, and its report is contained in the pamphlet. 
It suggests the institution of a country-wide 
scheme of education for road . The matter 
is worked out in some detail and schedules of instruc- 
tion are laid down. These cover five main subjects 
—Road Transport Operation (Passenger); Road 
Transport Operation (Goods); Elements of Road 
Transport Engineering; Road Transport Accounts 
and Statistics; and Economics Applied to Road 
. The course would cover three years, 
during each of which instruction in four of the 
subjects would be provided, but it is not expected 
that, in general, a student would take more than 
three. It is also suggested that a scheme of practical 
training should be worked out, with opportunities 
for employees to spend a certain amount of time in 
different departments, somewhat on the lites of 
systems of apprentice training which are in operation 
in some manufacturing industries. For instance, it 
is proposed that non-engineering entrants to the 
road-transport industry, during the first three 
years of their employment, should be afforded oppor- 
tunity of serving in the traffic accounts and engineer- 
ing departments and in a depot in which they would 
make contact with operating staffs. 
It is important to note that the instructional 
classes which it is proposed should be instituted are 
not of a specialist nature. They are not intended to 
supersede existing courses in technical colleges and 
other institutions and an engineering student, for 
instance, would not be expected to attend a class 
on the elements of road-transport engineering. The 
main purpose of the whole scheme is to give the 
employee “ a wider interest and greater pride in his 
vocation, encourage initiative and self-confidence, 
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be seen, is almost identical with that advanced } 
Arnold Bennett nearly 40 years ago, the essentig] 
difference between the two proposals being tha 
Bennett called upon the student to rely on his ow, 
initiative and perseverance, whereas the Committe 
would furnish definite assistance to those who 
Lord Rutherford once called the “* weaker brethren,” 
In an imperfect world it is to be feared that this latter 
class is in the majority and the educational coungs 
would be likely to produce practical results op , 
wider scale than Arnold Bennett’s more idealistic 
doctrine. 

As we understand it, the scheme is intended to 
apply to all road-transport undertaking employees, 
and a "bus conductor, for example, would not merely 
be permitted, but would be encouraged to attend 
the classes. The knowledge he would absorb might 
not only give him ‘“‘a wider interest and greater 
pride in his vocation,” but might have more direct 
and desirable effects. It has long been a grievance, 
real or feigned, of some branches of organised labour 
that workpeople are not given sufficient information 
about the operation of the trade in which they are 
employed, and that the resentment aroused when 
measures and changes are made which they do not 
understand might be mitigated if managements 
explained their purpose more frankly. The know. 
ledge of the operation of a transport undertaking 
as a whole, which the course is intended to impart, 
might do much towards eliminating this grievance 
and raises a faint hope that road operatives who have 
attended a class on ‘‘ Duty Schedules ” might accept, 
say, the inevitable annual re-arrangement of time 
schedules between winter and summer without 
The putting into operation of this scheme is clearly 
mainly a. matter for educational institutions. The 
possibilities are closely linked with the new educa. 
tional Act, and when the compulsory part-time day 
education of employees under 18 is introduced, the 
oO unity for inaugurating road-transport classes 
should be favourable. It is realised that the question 
of teachers is likely to be a difficult one, and a plea 
is entered for the sympathetic co-operation of road- 
undertakings with local educational 
authorities. It is suggested that in most large 
centres suitable teachers would be found among 
men who have qualified for associate membership 
of the Institute of Transport. The course would, 
no doubt, be attended mainly by junior employees, 
but there is no suggestion that it should be restricted 
to them. Seniors wishing to improve their know- 
ledge and status would be encouraged to take part 
in them. The “scheme is thought of as a planned 
scheme of study rather than as a matter of more 
examinations. But the students will inevitably 
want the examinations as p.oof of their attain- 
ments.” These would lead to a diploma which 
might ultimately form a condition, or a favourable 
element, in the promotion of workpeople to higher 
grades. 

These proposals for examinations in road trans- 
port do not break new ground. The Institute of 
Transport conducts entry examinations, but these 
are not appropriate for the grade of employee for 
which the proposed educational scheme is primarily 
intended. The Royal Society of Arts also conducts 
road-transport examinations, but these have “ not 
attracted many entries having regard to the size 
of the industry.” This may doubtless be explained 
by the general absence of educational facilities 
leading up to them. As it is clearly not desirable 
that there should be two examination systems 
covering the same ground, and to some extent 
competitive, the Society of Arts has been approached 
and has agreed to undertake the conduct of the 
examinations for the scheme. The Society of Arts 
already awards a Road Transport Diploma and this 
procedure is being maintained for the present, but 
discussions are taking place with a view to the 
merging of the two activities. The handling of 
the examinations and the award of certificates and 
diplomas by the Society of Arts would confer aD 
independent status on the scheme which has been 
put forward. It is hoped that education authorities 
and managements of road-t undertakings 
will study the report and consider the possibility of 
putting its suggestions into operation at the earliest 





and promote the habit of study.” This aim, it will 
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NOTES. 


Tue COLLEGE oF AERONAUTICS. 


APPARENTLY neither the end of the war with 
Japan nor the change of Government is affecting the 
progress of the College of Aeronautics recommended 
by Sir Roy Fedden’s interdepartmental committee 
last year and subsequently approved by the House 
of Commons; but these events have combined to 
obscure somewhat the announcement, by the 
Ministry of Education, of the constitution of the 
Board of Governors. The chairman, it is stated, is 
Air Chief Marshal Sir Edgar Ludlow-Hewitt, G.B.E., 
K.C.B., and the members of the Board are Dr. W. 
Abbott, O.B.E., Mr. H. Burroughes, Sir Roy 
Fedden, M.B.E., Mr. J. Ferguson, Sir Harold Hart- 
ley, F.R.S., Sir William Hildred, C.B., Sir Melvill 
Jones, A.F.C., F.R.S., Dr. E. B. Moullin, Mr. J. D. 
North, Sir F. Handley Page, C.B.E., Mr. E. F. Relf, 
F.R.S., Dr. H. Roxbee-Cox, Lord Selkirk, Air 
Marshal Sir Ralph Sorley, K.C.B., D.S.C., Sir 
William Stanier, F.R.S., Rear-Admiral T. H. Trou- 
bridge, C.B., D.S.O., and Mr. W. E. F. Ward. The 
Ministry’s statement adds that invitations are 
being sent to the Governments of the Dominions 
and of India to appoint representatives on the Board 
if they desire to associate themselves with the 
College ; and that preliminary steps are being taken 
to arrange for the College to be opened next year in 
temporary accommodation to be provided at Cran- 


field, pending the provision of permanent premises. 


VocaTIonaL TRAINING. 


In April, 1944, it was announced in the House 
of Commons that the then Government were plan- 
ning free courses of vocational training, with main- 
tenance allowances, to assist the resettlement of 
men and women who had been serving in the 
Forces or on other work of national importance and 
who had been prevented thereby from acquiring 
the basic skill which normally would have enabled 
them to establish themselves in permanent employ- 
ment. During the war, vocational training has been 
given to some 300,000 persons, mainly to prepare 
them for work on munitions production, and it is 
this organisation which is now to be employed in 
the work of resettlement. The intention of the 
present scheme, according to the official announce- 
ment by the Ministry of Labour and National Ser- 
vice, is to provide “‘ comprehensive but intensive 
instruction in order to help men and women” 
whose normal training has been prevented or whose 
careers have been interrupted “ to achieve a degree 
of skill which will enable them to reach craft status 
in the shortest possible time.” It is not available 
to facilitate a mere change of occupation; those 
who have an occupation, skilled or otherwise, to 
which they can return are expected to return to 
it, though it would appear from the wording of the 
notice that those who have shown, during the war, 
“ capacity for better work” than they have been 
doing will be encouraged to develop that capacity. 
General information ing the scheme, including 
conditions of eligibility and the rates of allowances 
payable during training, is given in a leaflet (P.L.156) 
which has been circulated to members of the Forces, 
and this is available to others through the local 
offices of the Ministry of Labour. The training may 
be given in a Government training centre (of which 
there are now 17 in operation, not including the 
special Mines Mechanisation Centre at Sheffield), at 
a technical college, or in a suitable industrial works, 
according to the nature of the instruction required ; 
and, in some cases, the course at the training centre 
or college will be followed by further instruction 
with an employer, so that speed and proficiency 
may be gained under industrial working conditions. 
Eventually it is expected that there will be about 
50 training centres in operation, including those for 
the building trades. The length of the course will 
vary from three to twelve months, according to the 
occupation, but most of them will last six months. 
The schemes for the various trades and industries 
will be started and extended with due regard to the 
ability of the industries to resume peace-time 
production as, while it is the intention to train 
people for the type of work they would prefer, 
trainees will not prepare for trades in which “ the 





prospects of continuous peace-time employment are 
poor, or for occupations not suitable for their 
general capacity ”’—a statement of policy, which 
suggests that some official or selection board will 
be faced, at one stage or another, with a difficult 
task and a heavy responsibility, though presumably 
some practical test will be available as a check on 
mere opinion. The schemes have been prepared 
with the full co-operation of industrial re 

tives, who, in joint discussion, have agreed the rates 
of wages and the conditions on which the trainees 
will enter their eventual employment after com- 
pleting the course and undergoing a passing-out 
test. Many , on returning to their former 
employment, will find themselves much out of 
practice, and possibly confronted with unfamiliar 
tools and methods. The Ministry of Labour have 
developed, therefore, a form of “training within 
industry for supervisors,” to assist them to impart 
instruction more effectively. Managements desiring 
particulars of this training for supervisory staff are 
requested to communicate with the Ministry of 
Labour and National Service, Training Department 
(T.W.I. for Supervisors), 8, St. James’s-square, 
London, 8.W.1. 


ApviIsoRY CoMMITTEE ON ATOMIC ENERGY. 

In replying to questions put by several members 
on the future of atomic energy, the Prime Minister, 
at Tuesday’s sitting of the House of Commons, 
stated that the many problems involved, including 
that of the international handling of the subject 
and its possible development for industrial purposes 
were receiving close attention. In order to assist 
the Government in dealing with the many far- 
reaching questions raised by the new discovery, 
both as regards its international treatment and its 
further development in this country, whether for 
industrial or military purposes, it had been decided 
to appoint an advi committee. Sir John 
Anderson, P.C., G.C.B., F.R.S., had agreed to accept 
the chairmanship of the Committee, and the other 
members were Sir Alexander Cadogan, G.C.M.G., 
K.C.B., Permanent Under-Secretary of State, 
Foreign Office; Field-Marshal Sir Alan Brooke, 
G.C.B,, D.S.0., Chief of the Imperial General Staff ; 
Sir Alan Barlow, K.C.B., K.B.E., Second Secretary, 
The Treasury ; Sir Edward Appleton, K.C.B., M.A., 
DSe., F.R.S., » De mt of Scientific 
and Industrial Research; Sir Dale, O.M., 
G.B.E., M.A., M.D., F.R.S., President of the Royal 
Society ; Professor P. M. 8S. Blackett, M.A., F.R.S., 
Langworthy Professor of Physics, University of 
Manchester; Sir James Chadwick, M.Sc., Ph.D., 
D.Sc., F.R.S., Lyon Jones Professor of Physics, 
University of Liverpool ; and Sir George Thomson, 
F.R.S., Scientific Adviser to the Air Ministry and 
Professor of Physics, Imperial College of Science 
and Technology. 


CONFERENCE ON Rapio FoR Crviz AVIATION. 


On page 113, ante, we announced the opening 
of the third conference of the C.E.R.C.A. organisa- 
tion, so called from the initial capitals of “‘Common- 
wealth and Empire, Radio for Civil Aviation.” The 
conference was held in London, and lasted a fort- 
night. On August 20 a brief outline of the confer- 
ence proceedings was given by some of those who 
took part, the occasion being a Press conference held 
at the Ministry of Civil Aviation, Ariel House, 
Strand, W.C.2. Sir Robert Watson-Watt, C.B., 
F.R.S., Deputy Chairman of the Radio Board of 
the Cabinet, described the many possible applica- 
tions of radar in civil aviation and dealt with tech- 
nical aspects generally. He said that radar would 
assist navigation by making it possible for the 
position of an aircraft to be determined much more 
accurately than by other methods. It would also 
give the airfield greater and more flexible control, 
and provide the ground authorities with additional 
information, such as the individual identity of 
aircraft. If required, it could be made to indicate 
the approach of one aircraft to another and give 
warning of the danger of a collision. Finally, if 
radar “‘responders ’’ were fitted in dinghies, air-sea 
rescue work could be greatly facilitated. Mr. C. I. 
Stanton, of the United States Civil Aeronautics 
Administration, explained that whereas in Great 
Britain the practice has been to supply individual 


aircraft from the ground with data for navigational 
purposes, the American method had been to indicate 
set courses for machines to follow and provide special 
signals only to machines which had flown off their 
courses for one reason or another. A speaker raised 
the question of the means to be taken to control the 
flight of small privately-owned machines which 
might, in the absence of any control, give rise to the 
risk of collisions in the air. A member of the con- 
ference said that such machines would have to be 
equipped for radio telephony, or else be restricted in 
their flight to certain times and places consistent with 
safety. One of the objects of the conference was 
to arrive at agreed standards for radar and radio 
apparatus and to formulate generally acceptable 
regulations and conventions regarding the use of 
such apparatus. Progress in this direction was 
referred to by Sir Frederick Tymms, C.I.E., M.C., 
Director General of Civil Aviation, India, who said 
that some years would necessarily elapse before 
international uniformity could be established. In 
a statement issued by the conference, attention was 
drawn to one important difference between war-time 
and peace-time applications of radar. In war, 
the aircraft to be located is an enemy machine from 
which echo response must be obtained without any 
assistance being given: in peacetime, the aircraft 
is a friendly machine which can be fitted with a 
compact ‘‘responder”’ unit that will answer with a 
stronger signal than can be obtained from the rela- 
tively inert mass of the aircraft. This ‘responder ’”’ 
can, moreover, be made selective so that it will 
respond only in given circumstances. Finally, the 
response need not necessarily be an echo: it can 
convey coded information and thus supply the 
identity of the aircraft or any other particulars. 


University CouRSES IN ENGINEERING PRO- 
DUCTION. 

The Lucas Chair, in the Principles of Engineering 
Production, which has been founded recently at the 
University of Birmingham, has a twofold object. 
In the first place, it will initiate research into the 
factors involved in the efficient manufacture of engi- 
neering products with the object of discovering and 
elucidating the scientific principles upon which the 
planning, organisation, and control. of engineering 
production are based. The second object is to 
provide for full-time courses in these subjects, which 
courses will be open only to students who already 
possess @ university degree or parallel qualification, 
together with suitable practical experience of indus- 
trial engineering. The’ creation of the new chair 
has been made possible by Messrs. Lucas Limited,who 
have been good enough to provide theendowment. A 
new experiment in university engineering education 
has thus been arranged, as the courses are to be at 
post-graduate level and are to be restricted to the 
various aspects of the production side of engineering. 
It is intended that these subjects shall be dealt with 
from a wide point of view and also from a scientific 
standpoint, and that there shall be no infringement 
on the field covered by the parallel courses given in 
technical colleges, to which, in fact, the university 
courses should be complementary. The success of 
the scheme will naturally depend, to a large extent, 
on the support and co-operation which it receives 
from industry itself. The intake of students to the 
new courses will be drawn mainly from among young 
men already holding positions in engineering con- 
cerns, and it will be difficult for such men to relin- 
quish, for one or two years, the employment which 
forms their livelihood, except by the co-operation 
of their employers. Again, during the courses them- 
selves, it seems essential that a considerable propor- 
tion of the students’ time should be spent outside 
the university in making frequent and systematic 
visits to the premises of a wide range of engineering 
concerns. Finally, the success or failure of the 
scheme will depend on the quality of the individual 
appointed to the chair. He must, in the first place, 
be an engineer and must have a wide knowledge 
of both the scientific and the practical aspects of 
engineering, together with experience of the diverse 
problems of production organisation and control 
which result from the wide range of engineering pro- 
ducts. He must also the research attitude 
of mind, and be able to command the confidence of 





the engineering industry. 
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LETTER TO THE EDITOR. 


“QUALITY THROUGH STATISTICS.”’’ 
To THe Eprror or ENGINEERING. 


Sir,—With reference to Mr. Gough’s letter in 
ENGINEERING of August 3, on page 94, ante, I 
am afraid he is rather overlooking the economic 
considerations arising in applying statistical methods 
to. mass production. These considerations require 
that a control should be fixed according to the per- 
centage that can be accepted at further production or 
assembly stages. If, from a run of results, the 
average defective percentage were located around 
the 3 per cent. figure, that surely should not stop 
inspection aiming to control at 2 per cent. ? ; other- 
wise the usefulness of quality control methods 
would be sadly in doubt. Surely it is the aim of 
industry generally to fix as its goal a super-quality 
standard above that previously obtained, and so 
give a target for production to aim at. Also, the 
quality bonus methods described by Mr. Wharton 
operate effectively about such a scheme. 

Limits must be set, not according to past data 
(though this will be a factor to consider) but accord- 
ing to what reject percentage can be accepted; 
otherwise inspection costs will soar, and our 3 per 
cent. inspection will have to be followed by 100 per 
cent. inspection to ensure meeting production re- 
quirements. By controlling at limits fixed by pro- 
duction. needs, the amount of inspection will be 
scaled to meet quality requirements, 100 per cent. 
inspection only being applied where warning and 
action lines indicate. 

We have a considerable number of charts running 
on the lines indicated in Quality Through Statistics 
and all successfully. Considering that, in the early 
stages, defect percentages sometimes averaged 5 per 
cent. to 8 per cent. have now come down to as 
low as 1 per cent. to 3 per cent., surely Mr. Gough’s 
methods are demonstrated as being mainly theo- 
retical. It is the practical results that count. 

Yours faithfully, 


C. G. A. Hat. 
19, Coval-road, 
East Sheen, London, S.W.14. 
August 11, 1945. 





OBITUARY. 


MR. J. S. HIGHFIELD. 


Ir is with deep regret that we record the sudden 
death, on August 15, of Mr. J. S. Highfield, senior 
partner in the firm of Messrs. Highfield and Roger 
Smith, consulting engineers of Westminster and 
Birmingham. Mr. Highfield, who was in his 74th 
year, had complained of feeling somewhat unwell a 
few days previously, but his health had caused no 
serious anxiety and his fatal collapse was quite 


unexpected. 

John Somerville Highfield was a native of Liscard, 
Cheshire, where he was born on November 28, 1871. 
He received his general education at schools in 
Colwyn Bay and his technical training at King’s 
College, London, where, after obtaining his diploma 
as an Associate in 1893, he remained for a year as 
a demonstrator under Dr. John Hopkinson and 
Professor Ernest Wilson, and was engaged also in 
electrical research. He also acted as assistant to 
Dr. Hopkinson when the latter introduced, at 
Manchester, his five-wire direct-current distribution 
system. He then spent a year on the staff of the 
Chloride Electrical Storage Company, partly in 
testing and partly on erection work. Dr. Hopkinson, 
in addition to his professional duties and research 
activities, was consulting engineer for various muni- 
cipal electrical undertakings, and it was as his 
representative that Highfield went as resident 
engineer, in 1895, to the Stafford Corporation power 
station, where he spent three years in erecting new 
plant and setting it to work. A similar appoint- 
ment followed at St. Helen’s, Lancashire ; and, on 
Dr. Hopkinson’s tragic death in 1898, in a moun- 
taineering accident in Switzerland, Highfield was 
made borough electrical engineer of St. Helen’s, 


with the immediate responsibility of erecting a new 
power station and laying out a tramway system. In 
1903, though still retained as consultant by the 
St. Helen’s Corporation, he was appointed chief 
engineer and manager of the Metropolitan Electric 
Supply Company, where he was responsible for the 
operation of the plant and for all new construction. 
While at Stafford, he had devised an automatic 
reversible booster for controlling the, input and 
output of storage batteries ; and, during his tenure 
of office with the Metropolitan Company, he intro- 
duced the Thury system of high-voltage direct- 
current distribution over a considerable area of 
West London. He also originated the metal- 
enclosed *bus-bar system for switchgear and, at a 
later date, conducted much research on air-insulated 
single-core cables. 

In 1917, Mr. Highfield established himself in 
Victoria-street as a consulting engineer. During 
the 1914-18 war, he was engaged on developing th 
use of shrouded hydrophones for submarine detec- 
tion, and also on an osmotic process for the prepara- 
tion of crucible clay ; but his principal concern, 





Tue Late Mr. J. S. HIGHFIELD. 


throughout his career as a consultant, was the 
distribution of electric power, in which connection 
he was retained by many important electricity 
undertakings in this country and abroad, including 
the Central Electricity Board. He took into 

rship, in 1921, his brother, the late Mr. W. E. 
Highfield (of whom an obituary notice appeared 
on page 529 of our 145th volume, in 1938) and in 
1924, Mr. Roger T. Smith, who had been 
chief electrical engineer of the Great Western 
Railway. The firm then assumed the present title 
of Highfield and Roger Smith. A memoir of Mr. 
Smith, who died in 1940, appeared on page 467 of 
the 149th volume of EncivgErine. Subsequently, 
Mr. Highfield took into partnership Mr. E. Ambrose 
and Mr. A. L. Coward, both of whom continue in 
the practice. 

Mr. Highfield was well known as an expert 
witness in actions at law and arbitrations, and as 
an inventor—in which field, indeed, he was active 
almost to the day of his death. He was also chair- 
man of the Fuller’s Earth Union, Limited, and was 
a director of the London Power Company, London 
Associated Electricity Undertakings, Limited, and 
of Central London Electricity, Limited. He served on 





the Council of the Incorporated Association of Electric 


Power Companies, and had represented them in the 
Federation of British Industries for many years. He 
was a member of the Institution of Civil Engineers 
and of the Institution of Electrical Engineers. He was 
president of the latter institution in 1921-22, and, 
in February of the present year, was elected an 
honorary member. He was also a past-president of 
the Junior Institution of Engineers and of the 
Association of Supervising Electrical Enginecrs, ag 
well as of that éclectic society, the Batti-Wallahs ; 
a vice-president of the Royal Society of Arts and 
a past vice-president of the"Royal Institution ; and 
a vice-commodore of the Royal Thames Yacht 
Club and the Brixham Yacht Club, an honorary 
member of the New York Yacht Club, and a member 
of several others. The breadth of his professional 
interests, and the esteem in which he was held as an 
engineer, were indicated by his membership of the 
Société des Ingenieurs Civils de France, fellowship 
of the American Institute of Electrical Engineers, 
and—a somewhat rare distinction—honorary men- 
bership of the Dynamicables dining club. He will 
be remembered by many, who attended mectings 
over which he presided, as a chairman whose gifts 
and evident ability were aided by an exceptional 
charm of manner; which, indeed, marked his con. 
versation on every occasion, public or private, and 
was always impressive because it was so obviously 
a part of the man himself. 





THE EVOLUTION OF RADAR. 


THE colossal scientific and industrial undertaking 
which produced the atomic bomb, and the spectacular 
effect of the two of these bombs that were dropped on 
Japan, have tended to obscure the vitally important 
development of radio-location—now officially desig- 
nated “radar ’—particulars of which were released, 
by arrangements made some time previously, on what 

h d to b the first of the “ VJ-Days,” 
August 15. This event thrust radar, as a subject for 
popular attention, into an undeserved semi-obscurity ; 
especially undeserved from the British public, for the 
two excellent reasons that the application of radar, on 
a scale constituting a major national protective device, 
was ominantly a British development, and that, 
if it not been so fully developed and applied, the 
war might have been over for Britain before the United 
States came into it. It would be too much to claim 
that, had this hap the great atomic-bomb 
weapon might never have been forged, but it is safe 
to say that the course of the war would have taken 
a very different direction. 

The story of the development of radar, if it could 
be told in full detail (which is not yet possible, or 
we should suppose, probable in the immediate future), 
would involve a survey of a great part of the progress 





| made during the past decade in the study and appli- 
|cation of the branch of physics now termed “ elec- 


tronics”; but it is desirable, before considering such 


| technical detail as is now available, to indicate first 


the broad outline of the development. This may be 
said to have begun with the fundamental work of 
Sir Edward Appleton in locating the Heaviside layer 
in the upper atmosphere, and, subsequently, a second 
layer, at a still greater height, to which scientists have 


gon his own name. The following general description 
been condensed from the official account of how 
radar was brought from the laboratory stage to the 
status of an invaluable defensive and offensive weapon. 

The world was told by the British Government in 
1941 (the official account states) of the vital part 

layed by radar in the Battle of Britain, when the 

uftwaffe no sooner took off from its Continental 
airfields than the fighter controllers manceuvred the 
British squadrons into position for battle. What could 
not be told then, however, for reasons of security, was 
the ever-present dependence on radar devices in 
battles—such as the stalking and sinking of the 
Bismarck by the Royal Navy or the landing of para- 
chutists on D-Day—the facts of which are already 
history. To the world which reads of the triumphs to 
which radar has contributed so much, two immediate 
questions will occur. The first is: Have the Germans 
and Japanese used radar? The second: Which nation 
really started it? The answer to the first is that all 
the enemy Powers have used radar, but their appli- 
cation of this principle has always behind that 
of the Allies. They have been beaten in the battle of 
research and application. 

The answer to the second question is less clear-cut. 
More nations than one were experimenting between the 
wars on techniques of detecting objects, such as 
aircraft, by radio reflections. The methods differed, 





and there is little point in making claims to priority. 
Britain does not. claim to be the “ first and true 
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inventor of radar, any more than any one country can 
claim sole ou for raphyoeg: car; but in Britain, 
ten years ago, the work of the United Kingdom scient- 
ists — seized on and developed as the first line of 
defence. Radar went into the air exercises of 1937 
and 1938 and stood behind the apparently few British 
preparations for the impact of war at the time of 
Munich; by that time, in fact, it had completely 
altered the strategy of our air defence. In that step, 
Britain was first and alone. Britain’s other proud 
claim, now that the story of radar’s ramifications can 
largely be told, is that of having taken the initiative 
in August, 1940, when she stood alone against the Axis, 
in giving all these secrets freely and unconditionally to 
the United States. 

The United States had already developed inde- 
pendently some of the devices which Britain thus 
disclosed in 1940. The cause of the greatest revolution 
in radar, however, and a common stem from which 
grew the British and American modern developments 
on wavelengths of a few centimetres, was the British 
magnetron valve, devised during the war and capable 
of generating radio energy of many kilowatts on those 
tiny wavelengths; the pioneer American laboratory 
still piously cherishes the original valve given by the 
British mission which took these secrets across the 
Atlantic. Since these first days, the co-operation in 
radar research and development has been so close 
that it is impossible to separate out the ‘British and 
American shares. 

Canada, too, responded in typically generous fashion 
to the need for radio research and production outside 
Britain, and trained many operating and servicing 
crews of the Royal Canadian Air Force, who came to 
this country and manned an impressive proportion of 
the radar installations. With characteristic large-scale 
effort, the United States built up a research organisa- 
tion and factory production which, together with that 
of the Empire, enabled supplies of radar equipment to 

meet the increasing demands of the great assaults in 
the West and the Far East. 

* Radar ”’ is an over-all name for a technique using 
high-powered wireless pulses, which, in most applica- 
tions of the system, are reflected from solid chyects 
The direction and other characteristics of the echo 
are normally used for penenes of locating such objects. 
The time taken for the echo to return to the trans- 
mitting point is measured—in almost all systems, 
visually, by causing variations in the appearance of a 
pattern of light on a cathode-ray tube—and so used 
to find the distance of the solid object. Soon after 
the first Great War, the height of the Heaviside layer, 
which acts as a radio reflector some 60 miles above 
the earth’s surface, was found out by methods on these 
basic lines. Those experiments, which were carried 
out in England under the auspices of the Department 
of Scientific and Industrial Research, may be said to 
be the first in radio finding. 

It is of interest to trace the steps by which this 
technique came to be embodied in a potent instrument 
of war. In 1934, the scientists who for years had 
worked in this field were aware that they were exploring 
new territory, and that important applications to world 
communications might continue to result; they did 
not know that they were forging the first tools for a 
new and mighty weapon of war which will rank with 
the advent of gunpowder and the aeroplane. At that 
time, scientific men at the Air Ministry were deeply 
concerned because there were no known means by 
which the country was likely to be successfully defended 
against air attack in a war which even then seemed 
certain to come. 

Late in 1934, however, the Air Ministry instituted 
@ new attack on the problem of air defence and set up 
the Committee for the Scientific Survey of Air Defence. 
One of its officials informally approached a member of 
the National Physical Laboratory regarding the possi- 
bility of a death ray. The response of the National 
Physical Laboratory scientists was immediate and 
definite; there was no early hope of a death ray, 
but re-radiated from an aircraft ought to 
suffice for location. Since it was known that energy 
re-radiated from aircraft was detectable at short 
distances, there was a aes chance of developing a 
location system on these lines. An experiment demon- 
strating this fact was instigated by the Committee 
for the Scientific Survey of Air Defence ; it was 
successful, and radar was born. 

This contact between a user department with a great 
need and a department which had fostered scientific 
discovery not wholly directed towards specific needs, 
was, ps, one of the most important events in 
British history, and illustrates the need for fostering 
scientific research in all fields and for making the 
needs of the State known to those who are engaged on 
scientific research. 

It is interesting to record that the first quantitative 
experimental study of radio reflection from aircraft 
was made by the British Post Office at the end of 
1931. They, however, were merely worried by the 
disturbing effects of these reflections on their com- 


munications, and regarded them as “ interference.” 
The effects they observed were not utilised until radar 
was applied to British air defence in 1935. 

One of the next steps, broadening the whole subject 
beyond any one department’s scope, was the first 
meeting, in April, 1935, of a special Air Defence 
Research Sub-Committee of the Committee of Imperial 
Defence, containing senior representatives of all three 
Services and of the departments of State concerned. 
By December of that year, the experimental work was 
sufficiently advanced for the Air Ministry to decide 
on establishing a chain of five radar stations on the 
east coast of England, and this was, in fact, the first 
operational radar system installed anywhere in the 
world. In August, 1937, authority was given for 15 
additional stations to be added to the chain, giving 
complete cover to the whole east and south-east coasts 
of Great Britain. Following the Munich crisis in Septem- 
ber, 1938, a little over a year later, every available 
experimental equipment was put into operation, 
manned by research workers and chosen men from the 
Services. By that time, 2,000,0001. had already been 
spent by the State on this new and desperately secret 


project. 

With the immediate crisis past, work on finishing 
the chain facing the Continent was urged forward by 
the Air Ministry. The building of a continuous chain 
of stations from Scotland to the Isle of Wight was 
accomplished by March, 1939; and, so t the 
warnings of enemy air attack could be communicated 
from the radar stations to the Royal Air Force con- 
trollers, and then to the Civil Defence organisation and 
the public, a new network of telephone lines, thousands 
of miles in length, was laid by the General Post Office. 

Ever since that Easter, 1939, when Italy invaded 
Albania, a 24-hour watch has been kept on the North 
Sea approaches and the great majority of the aircraft 
ap hing the east coast were tracked and plotted. 
Soon after war began, the rest of the coastline of the 
United Kingdom was covered. During the first year 
of scat raids, the chain, reinforced by special 
stations designed by Army scientists to deal with 
low-flying aircraft, provided the first warning; but 


. | the great testing time of the chain’s capacity and value 


was the Battle of Britain. 

Each radar station was a combined transmitter and 
receiver, measuring the distance and height of aircraft 
within its considerable range, and differentiati 


between friend and foe. As soon as the principle 
been established that of energy on about 10-m 
wa and of a few millionths of a second 


duration, could be transmitted to “ floodlight ” a wide 
space, and that all aircraft in that space would give 
an indication of their presence and a precise measure 
of distance from the station, the determination of 
direction was accomplished by — isting wire- 
less direction-finding technique. meant the 
position of an aircraft could be fixed in two dimensions, 
and, with its range and ing known, it could be 
located on a map to within a mile or less while it was 
still half-way across the North Sea; this was not 
confined to an isolated aircraft, but could be applied 
to each in turn in the “ floodlit ” zone. 

For the manceuvring of fighters, however, the enemy’s 
height must also be known; in fact, height finding 
had been developed about the same time as the deter- 
mination of bearing, in a manner reminiscent of the 
stereoscope. By comparing the strength of the received 
echo at two sets of aerials at different heights above 
the ground, it became possible to determine the height 
of the aircraft to within about 500 ft. This, 
with a technique of estimating the number of separate 
aircraft in a formation, completed all the essential 
information, except the need to determine whether the 
aircraft were hostile or not; this key problem of 
identification in the operational use of radar was 
tackled by providing a device in friendly aircraft 
which give a characteristic radar echo. 

The importance of radar was quickly grasped by 
each of Pose three Services, which ny er 

wth of organisations to investigate the ways 0 
aA it in defence and attack. Existing Service and 
civilian personnel formed the nuclei round which new 
organisations were built up. Scientists, engineers, 
schoolmasters, radio amateurs—anyone with a working 
knowledge of radio or a basic scientific training—now 
joined the experimental laboratories or the Services, 
and were introduced to the new technique. Expendi- 
ture on the project was growing rapidly : commitments 
exceeding 25,000,000. had been approved by March, 
1940—a year after the main chain had started its 
continuous watch on the North Sea. 

It had been recognised already, early in 1935, that, 
while the detecting stations could observe without fail 
all aircraft flying at normal heights, there would be a 
region extending to a few hundred feet above sea level 
where an enemy could creep close in before being 
detected ; therefore, equipment had to be developed 
for detecting, low-flying aircraft. This involved the 
design, before the magnetron era had been reached, of 





a whole new series of radio valves, capable of generating 


many kilowatts of radio e on a wavelength of 
1 lben, cdavetcceartdeante abarnine standards 
in electronics. 

increased complication in structure of valves 
designed to work on what were still, in 1939, “ short 
waves,” and the yet more stringent accuracies required 
by the later centimetre-wave valves, called forth 
hitherto standards of manual dexterity and 
keeness of vision in the men and women specially 
trained to make these valves. The annual consumption 
of valves for all radio purposes in the British Services 
had risen from a few hundred thousands in times of 
iaeen $e mentee Sate See the SP apenas 
production in Great Britain. The 38 millions of valves 
now made annually in the United Kingdom include 
nearly two millions of most difficult and iali 
types, developed originally in Britain. Before the war, 
one of these specialised valves could only have been 
produced in the laboratory, and then after days of 
expert effort. 

The indicator used to show the signals returned from 
aircraft has been, from the outset, the cathode-ray tube. 
The earlier techniques of radar involved a display in 
the form of a bright line across the face of the cathode- 
ray tube, the aircraft echo being shown by a V-shaped 
projection above or below the line. The distance of 
this projection from one end of the line (which was, in 
fact, a distance scale) was an accurate measure of the 
distance between the radar station and the aircraft 
returning the radio echo. 

Other developments followed quickly. The use of a 
very high-frequency technique for the detection of low- 
flying aircraft next made it practicable to mount the 
whole aerial system (now smaller, because of the shorter 
wavelength) on a turntable, and to concentrate the 
energy into a beam, rather like a widely-dispersed 
searchlight. This beam could then sweep the horizon, 
if necessary through the whole 360 degrees, and by 
suitable devices on the cathode-ray tube the display 
line could be made to rotate in time with the aerial. 

By making the echo returned from an aircraft 
brighten this line, instead of causing a V projection on 
it, the actual position of the aircraft could be shown 
by a bright spot on the tube, the face of which could 
have a map of the surrounding land and sea drawn on 
it. So, all round the coast, the watchers peered at a 
luminous map which showed the position of any air- 
craft approaching or passing, long before its engines 
could be heard. By other developments, it ehecame 


. | possible to project the map, the aircraft indications, 


and handwritten plots or records of aircraft tracks all 
together on a ground-glass screen. 

The Royal Navy and the Army were equally alive to 
the possible uses of echo-location technique, and 
developments parallel to the raid warning chain served 
their purposes. The large aerial system used for the 
coastal defence stations, however, could not be adapted 
for naval or military purposes. Shorter waves, and, 
consequently, smaller aerials, made possible compact 
equipments which could be mounted on the masts or 
superstructure of ships, in mobile trailers, or on search- 


The measurement of range on land and. at sea by 
visual means was soon outstripped by the radar 
method, and, with further refinement in the naval 
application of the new technique, this led to the 
complete solution of the “ blind fire ” problem. 

Starting with an attachment to the air-warning 
equipment, separate sets for fire control have been in 
service in H.M. ships since 1940, enormously increasing 
their striking power. The detection of enemy warships 
from ai , warning of enemy aircraft approaching, 
the defence of harbour and coasts against small enemy 
vessels, the feeding of gunnery data from radar equip- 
ment into predictors, the control of searchlights by 
radar so that they could be sighted on the aircraft 
before unmasking: all these had been accomplished 
at the laboratory stage by the outbreak of war, although 
the operational techniques were to be improved and 
far-reaching new devices produced later on. 

(To be continued.) 





Fiy-AsH BUILDING Bricks.—A booklet describing, in 
considerable detail, a building material in the form of 
bricks, partition slabs, hollow blocks, flue bricks, etc., has 
been received from Messrs. Ieda Trading Company, 
Limited, 1144, Cromwell-road, London, S.W.7, which 
firm is the sole selling agents for the manufacturers, 
Messrs. The Vitreous Concrete Company, Limited, 
Leicester. The bricks, etc., which are known generally 
as M.L. Building Products, apart from their characteris- 
tics, are of interest as utilising a hitherto intractable 
material, namely, the fly-ash from generating stations 
using pulverised fuel. It is stated that the product is 
not a concrete, but the test figures cited show that it 
has a compressive strength considerably in excess of that 
of pumice, clinker, or foamed siag concretes. It is 
claimed to be fireproof, and not influenced by frost or 
damp, while it can be sawn as required and will take 
nails and screws without splintering. The density ranges 





from 80 Ib. to 90 Ib. per cubic foot. 
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FRONT-LOADING HEAVY 
TRANSPORT VEHICLE. 


Ir is probable that some of the forms of transport 
vehicle developed specifically to meet war-time needs 
may prove of service to users and designers of peace- 
time equipment. One such instance is that of a front- 

ing trailer, or more correctly, a semi-trailer, de- 
signed, for the transport of heavy machinery over rough 
aes at high speed, by the Engineer at Fort 

Ivoir, Virginia, U.S.A., an establishment of the Corps 
of Engineers of the United States Army. It is stated 
that, previous to the war, commercial trailers had proved 
quite satisfactory for carrying heavy equipment, such as 
bulldozers, from site to site on paved highways oreven 
on fairly hard even ground. For military purposes, how- 
ever, these soon proved to be inadequate, since they 
could not traverse the rough or soft types of ground 
which had frequently np negotiated. A major 
defect of the old-type transport trailer, which was 
loaded from the rear, was that, in order to secure a 
low platform height, it was necessary to employ a 
large number of wheels of small diameter. The low 

tform height was necessary in order to make rear 

ing simpler and to maintain a low centre of gravity 
of the load and the vehicle. The wheels had pneumatic 
tyres but their small diameter involved the use of high 
air pressures, and the first requirement to improve 
travelling conditions was that wheels of larger diameter 
with low air pressure should be employed. 

The use of large rear wheels involved such a high 
rear structure that loading from the rear became 
practically impossible and some means of loading 
from the front, or towing end, of the vehicle had to 
be devised. It is in the way in which this requirement 
has been met that the chief interest of the new vehicle 
lies. Looking at the vehicle from the side it appears 
at first sight, to be more or less conventional. The 
chassis is of the “‘ well-deck”’ type, that is, the load- 
carrying platform in the centre is comparatively near 
the ground and is flanked at each end by a raised portion 
over the front and rear wheel assemblies. The rear 
bogie has two axles with twin-tyred wheels, so that 
there are eight tyres in all. The front assembly, con- 
sisting of four wheels on two axles, forms the rear por- 
tion of a six-ton six-wheel drive army lorry fitted with 
low-pressure tyres, the connection between the lorry 
and the trailer being of the turntable type and the 
combination as a whole being not unlike the now 
familiar “‘ mechanical horse.” Here, however, the 
resemblance ends; the raised portion over the front 
wheels is not a permanent immovable structure, but 
consists of a vertical member attached to the platform 
by a hinge and having a second hinge at the top con- 
necting it with the horizontal member which carries 
the front turntable. 

Although the two front members are not fixed they 
form a rigid structure when the loaded vehicle is being 
towed, owing to a system of levers, locks and operating 
hydraulic cylinders. Supposing the vehicle to be fully 
loaded, the method by which it is unloaded on arrival 
at the site is as follows. A hydraulically-operated sup- 
porting leg, with a large bearing area at the bottom, is 
first lowered to the ground to take the weight off the 
front-wheel assembly, the mechanism being analogous 
to that of an ordinary hydraulic jack. The lorry is then 
disconnected and driven out of the way. The next 
operation is to unlock the front members and 
“straighten” them out by means of the hydraulic 
cylinders so that a continuous ramp sloping from the 
platform to the ground results. The ramp, in spite of 
its two hinges, is sufficiently strong to carry the bull- 
dozer, or other self-propelled machine, as it runs down 
on to the ground. The maximum load for the 
vehicle and ome is 20 tons. To load the vehicle, the 
converse series of operations is, obviously, made use of. 
It is stated that a complete loading or unloading 
operation can be effected in a short time by one man. 
Conventional trailers usually necessitated considerable 
physical effort on the part of several men in handling 
the heavy and cumbersome portable ramps which had 
to be carried on the trailer and, moreover, occupied 
valuable space. Being detachable, these ramps were 
also liable to be overlooked at starting or even lost 
en route, a contingency which would greatly increase 
the difficulties of loading or unloading. The advan- 
tages of the new design in respect of the integral fitting 
of the ramp are, however, more or less contingent, the 
main advantage claimed being that the vehicle is able 
to travel over very rough ground or areas as soft, for 
example, as sandy beaches, 80 that it is normally impos- 
sible for even lightly-loaded vehicles such as an ordinary 
motor car totraverse them. Muddy fields and terrain so 
rough as to be impassable by commercial equipment 
can also be traversed by the front-loading vehicle. 





COPPER FOR MANUFACTURED Goops.—The Ministry of 
Supply announce that, as from August 14, all restrictions 
on the release of copper for fully-manufactured goods for 
export are removed by the Non-Ferrous Metals Control, 


FURNACE DAMPERS OF 
HEAT-RESISTING STEEL. 


WELL fitting and easily operated dampers, capable 
of fine adjustment are an essential feature of successful 
furnace operation. Dampers constructed of steel or 
iron plates or of firebricks supported and reinforced 
by a steel or iron framework are satisfactory when the 
temperature of the waste gases is relatively low; 
when, on the other hand, it is high or fluctuating, such 
dampers speedily me burnt or warped; bricks 
fall out and satisfactory operation becomes impossible. 
In order to overcome these difficulties, Messrs. Had- 
fields, Limited, Sheffield, have introduced a new type 
of damper constructed according to the Javelle system. 
This consists of units of heat-resisting steel, in the form 
of plates or blocks, provided with a special type of 
joint so that they may be built up into the required 
structure. The joints are desi in such a manner 
that, while they prevent the leakage of gases, they 
allow sufficient movement of the individual elements to 
permit of repeated heating and cooling without change 
in shape and consequent fouling of the damper guides. 
The firm’s Era heat-resisting steels are used in the 











construction of the dampers, the grades employed vary- 
ing in accordance with the working conditions involved. 
Thus, dampers can be supplied which are capable of 
withstanding the highest flue temperatures normally 
encountered in furnace practice, namely, those in the 
region of 1,000 deg. to 1,100 deg. C. 

The behaviour of a Javelle damper, installed in 
October, 1940, at a large forging plant in which the 
furnaces are fired by pulverised coal, is of interest. 
The operating conditions in the plant are severe, the 
waste-gas reaching temperatures of 750 deg. to 800 
deg. C., and upwards, and, when the downtakes from 
the furnace chamber are choked with accumulated 
dust and sinter, flame passes into the waste-gas flue. 
The normal type of firebrick damper, supported by an 
iron teuineneh, was used previously and proved 
unsatisfactory in operation and expensive to maintain 
in an efficient condition. After the Javelle damper 
had been in service for 44 years, the engineer of the 
plant reported that it had proved very satisfactory, 
had cost nothing for repairs, had given no trouble, 
and was still good for further service. The damper, 
after 34 years of continuous use, is shown in the 
enn illustration. As a result of the success 
of this extended trial, the firm concerned have placed 
orders for the replacement of all firebrick dampers in 
their plant by Javelle dampers. Messrs. Hadfields 
state further that this system of built-up units can 
also be applied to the construction of furnace hearths 
where the heat-resisting qualities of the units, coupled 
with their freedom to expand and contract in accord- 
ance with fluctuating temperatures, ensure long and 
and satisfactory service with a minimum of main- 





tenance. 


LABOUR NOTES. 


COMMENTING upon the circular which was recently 
sent out to district secretaries by the executive council 
of the Amalgamated Engineering Union, the writer of 
the editorial notes in the August issue of the organisa. 
tion’s Journal estimates “‘ the chances and opportuni- 
ties of full employment ” for the engineering industry 
““when we set about taking advantage of them.” 
“Consider,” he says, “ what needs to be done, for 
example, with the re-equipment of our public utilities 
and ic industries, with the modernisation and 
development of our transport system. An immense 
leeway has to be made up by our public utilities and 
basic industries. Merely to make up these arrean 
provides a tremendous outlet for the products of the 
engineering industry, to say nothing of the modernisa. 
tion of the railway system, and the electrification of 
large sections of it now long overdue.” 


** Closely related to our own industry,” the writer 
continues, “are the shipbuilding and ship-repairing 
industries. Here again, are tremendous opportunities 
for us. It has recently been estimated on the basis of 
statistics released by the Admiralty, that nearly 
13 million tons of shipping belonging to this country 
and the Dominions were lost up to May of this year. 
These losses have to be made good. The ship-repairing 
industry will have the task of re-converting to peace- 
time uses great numbers of ships requisitioned by the 
Government.” 


** Much mechanisation and modernisation,” he goes 
on to say, “ must be done in basic industries, such as 
coal, textiles, steel and agriculture. Our memorandum 
lays stress on the fact that many lessons learned in the 
war in new methods of production, and in the use of 
new types of machine tools, plastics and light alloys, 
have to be applied in our post-war industry. There is 
a great field open to the British machine-tool industry 
which has its bearing upon the problem of reducing 
costs and increasing output. And Britain must not be 
so dependant, as it has been in the past, on American 
and German machines. There is no doubt at all, taking 
the broad view, that world needs are greater now than 
at any prevous time.” 


Correspondence and meetings have taken place 
recently between the Amalgamated Engineering Union 
and the Association of Supervisory Staffs and Engineer- 
ing Techniciaus for the purpose of exploring the possi- 
bilities of agreement in connection with spheres of 
influence within the engineering industry and dual 
membership of the two unions. The following letter 
by Mr. Gardner, the general secretary of the A.E.U., 
to the secretary of the A.S.S.E.T. is reproduced in the 
August issue of the A.E.U. Journal :—* The executive 
council of the Amalgamated Engineering Union has 
submitted to an exhaustive examination recent corres- 
pondence which has passed between this union and the 
Association of Supervisory Staffs and Engineering 
Technicians relating to membership, and also to dis- 
cussions which have taken place upon this subject at 
joint meetings between the two unions. Further, they 
have carefully examined the whole of the circumstances 
which exist at present inside the industry affecting both 
your union and our own.” 


“We have to remind you,” Mr. Gardner continues, 
“that the engineering unions are almost wholly 
responsible for the improvements which have taken 
place over a period of many years in connection with 
both wages and conditions affecting all engineering 
workers, and we are satisfied that the unions which 
have shouldered the responsibilities so well in the past, 
are quite capable of safeguarding the interests of such 
workers in the future.” 

“Under our constitution and rules,” he says, “as 
determined by the rank and file members of the union, 
all workers in the engineering industry—both males 
and females—are eligible for membership of this union, 
and whilst appreciating the considerations which your 
executive council have given towards coming to a more 
reasonable and amicable arrangement regarding those 
persons who shall be deemed eligible for membership 
of your union, my executive council do not feel that 
agreement upon the lines suggested is possible of 
achievement, and I have, therefore, to inform you that 
they have decided they cannot accept the proposals 
put forward by your union at the last joint meeting as a 
basis of either agreement on spheres of influence, or as 
forming the basis of dual membership of the two unions. 
In view of the foregoing, I am directed to say that my 
executive council feel that no useful p would be 
served by holding a further meeting on the subject 
matter.” 


The provisional agreement on wages, reached by 





representatives of the railway companies and represen- 
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tatives of the railwaymen’s union, was confirmed at 
further meetings in London last week. The new rates 
are: Engine drivers (all areas), commencing 113s. 6d. 
a week rising to 126s. 6d. ; firemen (all areas) commenc- 
ing 938. 6d. rising to 107s. 6d.; guards (all areas) com- 
mencing 918. 6d. rising to 100s. 6d.; ticket collectors 
(class 1), London 978., industrial areas 95s., rural areas 
94s.; in many other London grades, employees get 
3s, more than the basic minimum and the workers in 
industrial areas 2s. more. Salaried staff are to get 
minimum annual advances of 10/. to 151. and an 
increase in their war advance of 61. 10s. a year for adults 
and 31. 5s. for juniors. 


Negotiations also took place in London, last week, 
on the claims of the railway shopmen, and were 
adjourned until Wednesday this week. The craft and 
other unions which have members - eye in railway 
workshops, desire minimum wages for five different 
grades, ranging from 41. 10s. a week for labourers up to 
6l. for skilled craftsmen. In addition, they ask for a 
40-hour working week, a two weeks’ annual holiday with 
pay, and a guaranteed week. Rates for hotel staff 
and restaurant staff in the employment of the com- 
panies are also under consideration. 





The number of unemployed persons on the live 
registers of Employment Exchanges in Eire on June 23 
was 43,496 compared with 60,181 at May 26. The 
decrease between the two dates was due, to a large 
extent, to the entry into force, in June, of a further 
Order under the Unemployment Assistance Act, 1933, 
the effect of which is to apply to other classes of persons 
in rural areas the restrictions on the receipt of unem- 
ployment assistance imposed in March on a specified 
class of such persons. At June 24, 1944, when the 

t of assistance was similarly restricted, the number 
on the live register was 45,121. 





According to the Prime Minister, the ~ gone of the 
Trade Disputes and Trade Unions Act will restore to 
organised workers liberties which have been denied them 
since 1927. A good deal, obviously, depends upon what 
is meant by the word “‘ liberties.”” Under the Act. as it 
stands, for example, any strike is illegal “if it is a 
strike designed or calculated to coerce the Govern- 
ment, either directly or indirectly, or by inflicting 
hardship on the community.”’ Are British organised 
workers to be free in future to indulge in stoppages of 
that character ? 





The Sunday strikes of railway men are not, it appears, 
traceable to the same cause. At Bristol, for example, 
a local leader said that the men were dissatisfied with 
the terms of the national settlement. At Liverpool, 
the trouble is stated to be due to a difficulty about 
overtime. Of late, the L.M.S. men on routes radiating 
from Liverpool have worked in double turns at, of 
course, double time rates. When the company ee 
the two-turn arrangement the men, deprived of the 
high Sunday earnings, decided to strike. 





In an agreement made between the National Federated 
Electrical Association and the Association of Super- 
vising Electrical Engineers, staff foremen are to be 
paid 61. 15s. per week in the London area, and 61. 5s. 
per week in other districts. Supervising electrical 
engineers are to be paid 4501. per annum in the London 
area and 4001. per annum in other districts. 





A staff foreman is defined as a man who assists a 
supervising electrical engineer, or the employer; is 
employed in charge of any job or jobs where electrical 
labour is employed ; has under his control one or more 
charge-hands and who is present on the site or sites 
during working hours. His duties are to include plan- 
ning the layout of work on the site or sites, the requisi- 
tioning of plant and materials, the keeping of correct 
records of the progress of jobs and dealing with installa- 
tion matters raised by the client or his agent in connec- 
tion with the contract or contracts on which he is 
employed. He is to be responsible to his employer, 
either directly, or through a supervising electrical 
engineer, for the work being carried out efficiently and 
expeditiously. Nothing in the clause containing the 

= provisions precludes the use of tools by staff 
oremen. 





A supervising electrical engineer is defined in the 
agreement as one whose duties include complete 
responsibility for the preparation of estimates, the 
scheduling and requisitioning of materials, the technical 
details of electrical installations, and the supervision 
of work undertaken, of the checking of time sheets and 
advice notes, and of the preparation of draft accounts. 
His duties, if required by the employer, may include 
administrative and executive responsibility. 


THE EFFECT OF CHEMICAL 
SURFACE-TREATMENTS ON THE 
SCUFFING OF GEARS.* 

By H. D. Mansion. 


(Continued from page 118.) 


By far the greatest protection against scuffing was 
afforded by the deep phosphate treatment (a), (see poge 
117, ante), the mean scuffing load being raised to 2-22 
times that for untreated gears. The next best was the 
shallow phosphate treatment (6), with a figure of merit of 
1-46, after which came the caustic soda-sulphur treat- 
ment with a fi of 1-29 and the colloidal graphite 
treatment with a figure of 1-21. The tin-plating treat- 
ment, as deposited on these gears, gave no increase in 
scuffing load compared with the untreated gears. From 
these results it was decided that it would be most 
profitable to confine further investigations to the phos- 
phate treatments, particularly as they are commer- 
cially available in a variety of forms, and indeed already 
in use in many factories for purposes other than gears. 
At this stage of the investigation a few special explora- 
tory tests were made on gears treated by processes 
(a) and (b) to determine whether the surface coating 
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became worn away in the course of running. Treated 
gears were “run-in” at medium load for periods of 
1 hour 40 hours, and, in one case, 100 hours, respec- 
tively, after which they were subjected to the standard 
direct scuffing test. The results of these tests indicated 
that the protection against scuffing afforded by treat- 
ment (a) became gradually reduced by prolonged run- 
ning, although the lower protection afforded by treat- 
ment (b) remained constant. This suggested the 
necessity for making standard ing-in tests in the 
main series of experiments, and for these a running-in 
time of 100 hours was chosen. It was noticed during 
these preliminary tests that a considerable change in 
profile shape took place with treatment (a) due to the 
wearing away during running-in of the comparatively 
deep surface coating, while with treatment (5) scarcely 
any measurable change took place. This characteristic 
will be discussed more thoroughly in due course. The 
main series of running-in tests described below was 
intended to throw further light on these and other 


aspects. 

Having decided from the results of the preliminary’ 
tests that the phosphate treatments appeared to be the 
most effective in protecting gears against failure by 
scuffing, attention was concentrated u the various 
forms of phosphate treatment available, to establish, 
by as many tests as seemed necessary, which types are 
most suitable. No detailed study of the processes 
was made, or, for that matter, was possible, since the 





* Report of the Automobile Research Committee, 





Institution of Automobile Engineers. Abridged. 





chemicals used are, in general, proprietary preparations 
of which the exact compositions are more or less closely 
guarded trade secrets. For the main series of tests 
gears were treated by processes (a), (b), (f), (g), (h), (i), 
(j) and (k). The gears treated by any one were, 
= mort eanet in, Doteaen at i t times. 

us the test specimens cover ordinary variations 
weueh meighh: So-emmenied So cous {8.0 eapunemem 
process. Di tests were made on gears 
treated by each of the above processes, i 
tests were made on all except treatment (g). In 
tion to these tests on treated direct 
tests were also made on untreated gears from each 
obtained from the grinders in order to check that 
the reference scu’ load remained substantially 
constant throughout the series of tests. 

During some of the running-in tests a few additional 
measurements were made to study further the wear 
which took place during the 100 hours i In 
Gem, pa ip ed measurements over three were 

e, otographs of the working surfaces were 
taken, before starting the test, ss ing for one 
hour, and again after running for 100 hours. These 
tests, which took a good deal of time, were only made 
on one gear pair with a deep phosphate treatment, on 
one gear pair with a shallow p! te treatment, and 
on one pair with relieved profiles, but it is considered 
that these may be regarded as typical of what would 
be observed with the other similar treatments. The 
endurance tests were only made on gears treated by 
processes (a) and (5), and on untreated gears, since a 


-in 
di- 


vi limited number of relieved-profile were 
available. These tests, however, proved di int- 
ing, as it was not found possible to obtain by 


pitting, so it was not considered to be worth while 
to obtain a further supply of relieved-profile gears for 
teste on the other treatments. 

The results of the direct scuffing tests are given in Table 
I, page 158. Among them are included the relevant 
tests made during the prelimi series. It will beseen 
that the three deep te treatments (a), (h) and 
(j) gave the greatest protection, with figures of merit 
of just over 2. As indicated by these tests, there is 
little to choose between these three treatments. Next 
in order of merit come treatments (f), (g) and (k), with 
figures of merit between 1-6 and 1-7, followed by (i) at 
1-50and(b)at 1-36. The results of the running-in tests 
are given in Table II, page 158. Only two running-in 
tests were made on untreated gears, and it will benoted 
that, although the loads of both were below 
the average value obtai in the direct tests, 
both were within the range covered by the latter. 
This apparent reduction in load hardly con- 
forms with the generally accepted belief that the load 
capacity of a pair of gears is increased by running-in 
at a medium load, but it is probable that, if more tests 
had been made, the mean scuffing load would have 
approximated to the reference load, since the appear- 
ance of the tooth profiles was not materially changed 
ing-in. As a reference load for the running- 


by the 
in tests, therefore, the same figure was taken as for the 
direct-sc tests. This has the further advantage 


that the figures of merit in both Tables I and II are 
taken with reference to the same basic load. 

It will be seen that the three d te treat- 
ments (a), (h) and (j) are still the best, ough their 
figures of merit have fallen a little compared with those 
for the corres i i sc tests. Treatments 
(a) and (h) are again almost equal] with figures of merit 
of approximately 2, while treatment (j) is a little poorer 
with a figure of 1-87. Treatments (f) and (k) will be 
seen to show up very poorly in these tests, although 
they were in the direct- tests, so it must 
be assumed that the beneficial effects of the surface 
treatment have become largely removed by the 100 
hours’ running at medium ioad. Of the two short- 
immersion shallow treatments (6) and (i), (b) gives a 
higher mean value than (é) in these tests (thus rating 
pear LaPary 5g ving etm tes of Spd +4 
scuffing tests), but this is largely due to the extra high 

load of 5,720 lb. per inch in one test on treat- 
ment (6) This result would appear to need further 
confirmation before undue importance should be given 
to it. No running-in tests were made on treatment (g), 
bat & may be canpene at. to, sopees, ae. Sha 
not be seriously reduced by the 100 hours’ running-in, 
since it was only slightly reduced when both were 
treated by treatment (a). 

As has already been mentioned, it was originally 
planned that endurance tests should be run in the 
same manner as some earlier tests on gear materials. 
Gears with } in. face width and relieved profiles were 
accordingly prepared, and it was considered that, in 
view of the good relief on tip and flank, they could be 
run in the same undoped mineral oil that was used for 
all the surface treatment tests. The first four tests 
recorded in Table III, page 159, were run under these 
conditions. Test No. 1 was run for 1 hour at each load 
increment, but failed by scuffing before a fatigue failure 
was reached. (This was une in view of the pro- 
file relief provided.) Test No. 2 was run for 20 hours 





ENGINEERING. 


AUG. 24, 1945. 








i but again scuffing occurred, 
considerably toe load (another unex- 
. Tests Nos. 3 and 4 were run on 


by processes (a) and (5), respec- 
tooth breakage 


ted 
end: and No. 4 
the 


an 
from ‘sme low > tnndas it was decided to try 
to run these tests under conditions more comparable 
with fatigue tests, namely, by running for 

1 ino tend tn thd Santen “of the: folie 

void undue waste of time, about 5 million 
ae as the maximum number to be 
run at any one load, and the increments in load were 
doubled as compared with the former tests. Tests 
Nos. 5, 6, 7 and 8 were made under these conditions, 
and it will be seen that all ended by tooth b 
The most that can be deduced from these tests is that 
the surface-treated used in Tests Nos. 7 and 8, 
respectively, no greater liability to fail by 
fatigue than the untreated gears used in Tests Nos. 
rhe tr Sentara: arb mtapte ember ete ee 
tooth breakage on the ¥ in. wide gears was practically 
the same as that required to cause tooth breakage on 
the } in. wide gears, despite the difference in specific 
tooth load, may be explained by the overhung method 
of mounting the gears, an inherent feature of the 
machines used in the present tests. 

In all the running-in tests profile measurements were 
Laake chet Vaalan-th ter Foe beaek; Hah thant encore 
by themed for 100 hours, but these measure- 

ives, did not constitute an entire 
and sufficient indication of the wear whic 
took phos With the deep phosphate treatments in 
pregency, 20 0: ur yf tine opps 
up” on the surface of coating which is 
comparatively soft (it is not that the indi- 
vidual are soft), and which quickly becomes 
rubbed off. The nature of this coating makes measure- 
ments on the Sykes instrument difficult in the “ as- 
treated ” condition, since the pressure of the contact 
needle on the profile causes the needle to dig into thé 
surface to an indeterminate amount. This means that 
the datum point from which to base the measurements, 
viz., the involute profile extending from the base circle 


ments, by the: 


irly consistently good protection against 
scuffing, it was found that the wear indicated by the pro- 
file measurements showed considerable variation 
between one batch and another. Figs. 1 and 2, on page 
157, show profile diagrams taken after treatment, and 
again after running for 100 hours at medium load, in 
two different tests on the same deep phosphate treat- 
ment. In each case the full-line curves represent the 
profiles before running, and the dotted-line curves 
the profiles after running for 100 hours at a load of 
2,670 Ib. per inch. (A perfect involute profile would 
be represented by a vertical straight line.) The pro- 
ies ol Soe Miah an sal dplie ano Ghavia, thane én the 
left being for the driven and those on the right 
for the driving gear. In Fig. 2, an additional set of 
curves is shown chain-dotted, representing the les 
after running for one hour at a load of 2,670 lb. per 
inch. In Fig. 1, the wear is large, and in Fig. 2 it is 
comparatively small. This variation of wear as between 
one batch and another was found to be characteristic 
of both treatments (a) and (h), while the single batch 
of gears subjected to treatment (j), on which running-in 
tests were e, gave wear curves similar to those 
shown in Fig. 2. Noe is offered for this 
inconsistency, which may simply be due to differences 
in the composition of the bath. 

In order to obtain some more exact information in, 
certain tests the following procedure was adopted: Be- 
fore treatment the gears were measured to the nearest 
90-0001 in. by micrometer over every three teeth, and 
the nature of the tooth surface, as ground, was examined 
perso the in Fige, Sand & pair of wegen 
are shown in 3 opposite, whic se Pes 

as © ic of the ground surface of all 
gearstested. The magnifications used were 200 and woe 
diameters, respectively. An extension tube to raise the 
objective of the Vickers projection microscope enabled 
these and the other photomicrographs to be made at a 
point on the tooth profile about } in. from the tip, using 
the 16 mm. and 4 mm. objectives, respectively. 

After treatment the gears were again measured over 
every three teeth by micrometer, the were 
measured on the Sykes instrument, and a pair of 
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TABLE I.—REsvuLts oF Direct ScCUFFING TEsTs. 
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TABLE I1.—REsvuLts AFTER RUNNING-IN FoR 100 Hours aT LOAD oF 2,670 LB. PER INCH. 
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pre s Ca~ were taken to show the surface 


as Examples of these are shown in Figs. 
5 and 6 (x 200 and x 800, respectively). The gears 
were then run for one hour at the running-in load, 


measured and photographed again (Figs. 7 and 8). 
Afterwards they were run ya another 99 hours, 


measured, and ph once more (Figs. 9 and 
10). They were nd photog to a 8c 

test to give one of the individual results in Table 
This ure was carried out on one pair of gears 


treated by a deep phosphate treatment, the results 
being as shown in Fig. 2, Figs. 5 to 10, and Table IV, 





natant (To be continued.) 


MECHANICAL JOINTS IN Woop.—A publication received 
from Messrs. Aero Research, Limited, Duxford, Cam- 
bridge, Bulletin No. 32, August, 1945, discusses informa- 
tively the methods of making mechanical joints between 
metal and timber or between two timber members. The 
disabilities of the common methods of bolting are 
examined and methods of securing a more satisfactory 
joint by veneering the metal portion with wood by means 
of Redux, a description of which is given on page 116, 
ante, are illustrated, a single bolt only being required. 
The circular timber connector is also discussed. The 
Bulletin, in common with most of the others of the series, 
is notable for its copious bibliography on the general 
subject. 
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Fig. 4. < 800. Fie. 6. x 800. Fic. 8 
TABLE III.—REsvLts OF ENDURANCE TESTS. 
Surface Treatment. | Load. Length of Running. 
1 F Lubri | 
fest | Face ubri- | Spec 
Code | No. | Width. | cant. Lever —_ Million a. 
Letter. Type. | og Lb. per In. Hours Cycles. 
| ‘ Face. 
| | | 
| : | From 40 2,000 1 hr. at 0-11 at Seuffed, no 
| 1 = | by steps of to each load each load fatigue fail- 
| z | 5 Ib. to 125 5,890 ure. 
_ Untreated \-——_——- ; } 
| i <= From 80 3, pee 20 hrs. at 2-25 at uffed, no 
| 2 | = | by steps of each load each load fatigue fail- 
=s | 5b. to 100 4, 750 ure. 
— | din sz Cl 
| Z— | From 80 3,830 20 hrs. at 2-25 at Tooth broke 
(a) Deep phosphate | 3 =£ | by steps of to each load each load off. 
(manganese) | Ze 5 Ib. to 105 4,980 12-1 hrs. 1-36 at 
= | at 4,980 4,980 
5 From 80 | 3,830 20 hrs. at 2-25 at | Test stopped 
(b) Shallow phosphate 4 | by steps of to each load each load without 
(zine) 5 Ib. to 100 4,750 failure. 
. | From75 | 4,810 46 hrs. at 5-4at | Tooth broke 
| 5 3 | by steps of | to each load each load off. 
— Untreated | 5 | 10 Ib. to 105 6,640 2 hrs. at 0-22 at 
: 6,640 6,640 
rz We 5S | 105 6,640 7hrs. | 0-76 Tooth broke 
or ae off. 
| ein | 38 From 95 6,030 46hrs.at | 5-4at | Tooth broke 
(a) Deep phosphate 7 a -* by steps of to. each load each load off. 
(manganese) a | 10 1b. to 115 7,250 31 hrs. at 3-76 at 
Zo | 7,250 7,250 
SE | * 9 6,030 46 hrs. at 5-4at | Tooth broke 
(b) Shallow phosphate 8 = | and and 30 6,030 off. 
(zinc) 3 | 105 6,640 5} yo at 0-61 at 
| = | 6,640 6,640 
| | 
TABLE IV.—Wear Measurements taken over Three Teeth. GOVERNMENT FACTORIES ALLOCATED FOR CIVILIAN 
. InDUsTRY.—A further 20 Government factories, having 
Mean Values of 15-Tooth | 16-Tooth a total area of about 4} million square feet, have been 
15 i Readings, Driven | Driving allocated by the Board of Trade for future civilian pro- 
pectively. Gear. Gear. duction. Including those already released in repent 
months, 74 Government factories, representing a total 
In. | In. area of approximately 20 million square feet, and afford- 
— ‘ - measurement after re ing employment for some 200,000 operatives, have 
me .. ye ° 7: 
Build-ep on ench ousitas 1 Saan | s. — now been allocated for civilian industry. The factories 
Wear after running 1 hour at | are being allocated to firms most of whom are still engaged 
Addttaens per in. a heat" 0-00100 | 0-00078 on war work, but now that the war with Japan has come 
wear ra r | 
99 hours at 2,670 Ib. per in. | 0-00005 | 0-00009 to an end they will be gradually released for civilian 
Total wear after 100 hours at production. The 20 factories recently allocated are in 
2,670 Ib. perin. .. .| 000105 | 0-00089 | North-East England, the Midlands, Wales, Manchester, 
— Cornwall, Scotland and Northern Ireland. 
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ENEMY-OWNED PATENTS.* 


Tne Council of the Chartered Institute of Patent 
Agents has had under consideration for some time 
by one of its committees the position of enemy-owned 
patents and applications for patents made by enemy 
nationals. It has also considered the possible effects 
on British industry if a moratorium is granted in favour 
of the citizens of Allied countries and neutral countries 
to enable applications for patents to be filed here on 
the basis of applications made in the home country 
during the war, notwithstanding the fact that the 
normal period of time (twelve months) allowed under 
the International Convention for the protection of 
industrial property may have long since expired. 

As a result, the Council does not recommend that 
any separate action should be taken on behalf of this 
country whereby enemy nationals, after the war, 
would be denied Convention rights arising on basic 
applications filed subsequent to the termination of 
hostilities, or filed at such a date that the ordinary 
period of twelve months allowed for a Convention claim 
will not have expired when the application in the 
United Kingdom is filed. The basis of the Inter- 
national Convention is reciprocity and any one-sided 
arrangement forced on enemy nationals would, on the 
face of it, appear exactly contrary to the spirit of the 
Convention. This country has ratified the Convention 
and is bound by its conditions unless it withdraws from 
it. Any remedy, therefore, as regards ordinary Con- 
vention applications, should be sought along the lines 
of a revision of the Convention by the contracting 
States. 

The Council distinguishes, however, this question of 
denial of ordinary Convention rights hereinafter from 
action to withhold from enemy nationals the benefit 
of any moratorium which may be granted here, such 
as was granted under Article 307 of the Peace Treaty 
of 1919. It makes the following recommendations :— 
(1) that British applications of enemy subjects not 
granted before the outbreak of war should be con- 
sidered void, but (2) that, where any British “‘ person ” 
is interested by way of licence or agreement in such a 
pending application of enemy origin and can establish 
that interest to the satisfaction of the Comptroller, the 
patent (if granted) shall be granted to the Custodian 
{of Enemy Property] in trust for such British “‘ person,” 
as provided hereinafter with reference to patents 


Fie. 10. 


x 800. 





* Recommendations of the Council of the Chartered 
Institute of Patent Agents, Staple Inn Buildings, Lon- 
don, W.C.1. Abridged. 
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which have been kept in force by British licences ; 
(3) that no extensions for the filing of applications by 
enemies beyond the ordinary Convention period be 
allowed ; and (4) that any moratorium for recovering 
lapsed patents and other industrial property, such as 
was granted under the Peace Treaty of 1919 (Article 
307) which permitted the payment of renewal fees and 
the performance of any other formalities for the restora- 
tion of industrial pro rights existing on August 1, 
1914, within one year the date of the Treaty 
without any penalty whatever, should not be granted 
after the present war to enemy nationals. Also that 
any assignment of enemy industrial property to Allies 
or neutrals subsequent to the entry of the enemy 
States into the war shall not be i as con- 
ferring a right of restoration of such property if a 
moratorium is granted by the Peace Treaty to Allied 
States and neutrals. 

These recommendations are subject to the Allied 
countries acting in concert. This is regarded as im- 
portant. It might be a great disadvantage if this 
country wi! ivi from ene subjects 
when Allied countries extended those paviliies, For 
example: If the present Boykin Bill were to become 
law in the United States in its present form, the priority 
period for filing applications in that country would 
be extended in favour of citizens of enemy countries 
after the war if those countries granted reciprocity. 

It is further recommended that, where enemy-owned 
British patents have been kept in force by a British 
licensee, whether the latter holds a licence from the 
patentee or as an emergency grant, the British patents 
should be vested in the Custodian of Enemy Property 
for the benefit of the licensee : where the licence is an 


exclusive one, the Custodian, upon an application made 
to him by the licensee, may assign the Patent to the 
British licensee under a covenant to pay to the 
Custodian the royalties agreed in the licence so that the 
licensee will be put in a position to proceed against 
infri 


Ts. 

If a moratorium is granted, permitting filing of 
applications in this country based on applications filed 
during the war in Allied, neutral, or “‘ occupied ” 
countries, it is thought that two provisions of the 
British Patent Acts, 1907 to 1942, may re-act adversely 
on British manufacturers. These provisions are those 
relating to the dating of patents under Section 17 for 
the purpose of fixing the duration of patents, and the 
provisions in Section 27 that no steps to obtain relief 
for an alleged abuse of monopoly rights can be taken 
until three years from the sealing of the patent. Under 
Section 17, the period of 16 years, which is the life of 
the patent, commences from the date on which the 
complete specification is adjudged to have been left 
at the Patent Office in this country. An applicant 
from an Allied or neutral country may have up- 
wards of five years in which to develop his invention 
in that country and, under a moratorium permitting 
delayed filing here, he would be able to file a complete 
specification in this country, with priority to other 
applicants, dating back to the filing date in the foreign 
country. The duration of a patent granted in this 
country might, therefore, be as much as 22 years from 
the priority date granted him. 

To meet this position, the Council recommends that 
it shall be a condition of any moratorium which permits 
the filing of applications in the United Kingdom under 
International Convention, outside the normal period, 
that the date from which the period of 16 years for 
the term of any patent ultimately granted in respect 
of any such application commences to run shall, for 
the purposes of Section 17 of the Act, be deemed to 
be the last day on which the complete specification 
could normally have been filed under the Convention, 
that is to say, 12 months from the date of application 
for the basic patent. 

To meet the difficulty that a foreign applicant may, 
under a moratorium, secure a patent here dated back 
to 1938, which will be immune from attack under the 
Abuse of Monopoly Rights Section, if a licence to a 
British manufacturer is refused by the patentee, until 
at least 1948, the Council recommends that it shall be 
a condition of the granting of any moratorium permit- 
ting the claiming of the Convention date for an appli- 
cation filed after the war (or of granting an extension 
under the Emergency Act) that Section 27 (2) (d) of 
the principal Act shall apply as a ground for an appli- 
cation under that Section at any time after the sealing 
of the British patent so granted. 





THE INSTITUTION OF CHEMICAL ENGINEERS.—We 
learn that 29 candidates were successful in the associate- 
membership examination of the Institution of Chemical 
Engineers for 1945. On the result of the examination, 
the William Macnab Medal has been awarded to Mr. 
E. A. K. Patrick, and the work of Mr. P. J. Platt was 
highly commended. The Council announce that it has 
been decided that, for Section E of the 1946 examination, 
the use of reference books will not be permitted. 


** ENGINEERING ”’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
te stated in each case; where none is mentioned, t 
ion is not illustrated. 

Where inventions are communicated from 

Names, eic. of the Communicators are given 

Copi. ¢ oon be obtained at the Patent 
‘Ofice” 5 Branch, 2 Buildings, 


lane, London. W.U.2, price Is. oneh 


abroad, the 
tn italics. 


567,415. Stuffing Box. G. and J. Weir, Limited, of 
Glasgow, and J. Sim, of Glasgow. (1 Fig.) October 12, 
1943.—The invention is a fluid pressure stuffing box 
used in high-speed high-pressure reciprocating ram pumps. 
experimental research has shown that if a stuffing box 
is packed with more than two or three turns of packing, 
after a period of running, those turns in excess of two 
are loose in the box and contribute little to the seal 
value. The action that causes packing failure may be 
described as follows: on the discharge stroke of the 
pump, the discharge pressure presses the packing hard 
against the gland; under this pressure, the packing 
contracts in length but spreads laterally, being thus 
pressed between the stuffing box and the rod, at the 
same time leaving a space between the inner end of the 
box and the packing. This lateral pressure sets up 
friction forces between the rod and the packing. On 
the return or suction stroke, the discharge pressure falls 
to suction pressure, but the friction forces persist, 
although the axial force on the packing has been relieved 
due to the fall im fluid pressure. Under the action of 
these friction forces the inner turns of packing are drawn 


OOOO 


ieee 
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back by the return motion of the rod and thus become 
loose. The inner turns of packing particularly are thus 
alternately driven axially backwardly and forwardly in 
the box and, in the case of high-speed pumps, this action 
soon disintegrates the packing. The object of the inven- 
tion is to overcome these drawbacks by providing a 
stuffing box wherein the packing is axially loaded by a 
spring accommodated within a housing in a sleeve 
which is free to move axially within the stuffing box, the 
axial length of the housing being such that the spring 
cannot be compressed solid. A compression spring A 
is housed within a sleeve B fitted within the inner end 
of a stuffing box C. The sleeve B is free to slide in the 
stuffing box C. The axial length of the housing pre- 
sented by the sleeve B is such that, if the packing H 
seizes on the rod the spring A cannot be compressed 
solid. The gland D is arranged with no adjustment, and 
is provided with a joint ring E to ensure that there is 
no leakage at the outer diameter of the packing. The 
gland D and the gland studs F are of such a length that, 
when the full number of turns of packing are inserted 
in the box with the spring fully extended, the gland will 
enter the box by from 3% in. to + in, with full nuts 
on the gland studs. This arrangement ensures con- 
venient and quick packing of the stuffing box. A leak- 
off lantern G is provided in the gland. (Accepted Febru- 





ary 13, 1945.) 


SHIPS AND NAUTICAL APPLIANCES. 


568,249. Marine-Engine Silencer. John I. Thorny. 
croft and Company, Limited, of Westminster, and W, 4, 
Wheeler, of Ashurst, Southampton. (1 Fig.) November 
26, 1943.—The silencer is constructed so as to prevent 
flooding of the engine in the event of a sudden stoppage 
and ensures that no appreciable increase occurs in the 
exhaust back pressure. The silencer is in two parts, 
the part 1 being connected to the exhaust pipe from 
the engine and the part 2 being shaped to afford efficient 
silencing. Within the silencer is a buoyant ball valve 3 





which rests within the part 2 in its open position while a 
seating is formed in the part 1 for the valve in its closed 
Position. A hole is formed in the rest 4 to allow the 
entry of water and assist the valve to return quickly to 
its closed position when the engine is stopped. The 
valve allows the free passage of the exhaust gases when 
the engine is working and prevents the ingress of water 
into the exhaust pipe-line should the engine be suddenly 
stopped. Where the exhaust gases are cooled by water 
injection, theb all valve can be of buoyant solid rubber, 
but where dry exhaust gases are used the ball valve must 
be of a material which withstands the higher tempera- 
tures, The lower end of the part 2 of the silencer leads 
to an outlet passage 6 in the bottom of the boat, 
(Accepted March 26, 1945.) 


TEXTILE MACHINERY. 


567,953. Cloth-Feeding Device. Tootal Broadhurst 
Lee Company, Limited, of Manchester, and L. C. Nield, 
of Glossop. (2 Figs.) September 3, 1943.—The object 
of the invention is to provide a device for feeding a 
web of cloth to the pins of a pair of stenter chains upon 
which cloth is treated by warp contraction. A web of 
cloth 1 to be fed upon the pins 2 of a travelling stenter 3 
from an automatic guide mechanism is fed to and placed 
upon the pins by means of a rotating wheel 4 carrying 
@ number of evenly-spaced radial plungers 5, the outer 
ends of which are sharp pins 6. The plungers are 
guided in the wheel 4 and have tappet heads 7. Com- 
pression springs 8 press the tappet heads against a 











stationary cam 9. As the wheel 4 rotates, the pins 6 
enter the cloth 1 smoothly and feed it on to the pins 
of the stenter 3 by the action of the cam 9. As soon 
as the cloth has been taken up by the pins 2, the pins 6 
are withdrawn by the springs 8. A brush wheel 10 is 
combined with the wheel 4, its bristles being arranged 
in groups at an angle to the plane of the wheel 4 sym- 
metrically on each side of the pins 6, these pressing the 
fabric evenly on to the stenter pins 2 without any risk 
of damage to the fabric. In certain cases the wheel 4 is 
driven at a higher speed than the speed of travel of the 
stenter pin gill 3, so that the cloth is “ over fed ” to these 
pins to compensate for longitudinal warp shrinkage of 
the cloth in the stenter machine. (Accepted March 9, 
1945.) 
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there are seven of them—each unit bolted to the | davit-like crane seen on the right. Efficient water 
THE LYNTON WORKS: OF, |next a¢ the top to form a continuous frame or table | cooling is provided for both the drawing blocks and 
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(Continued from page 125.) 


Iy the previous section of this article, on the Lyn- 
ton Works of Messrs. W. H. A. Robertson and Com- 
pany, Limited, Bedford, reference was made to the 
“Ww & D” department. This is concerned with 
wire-drawing and other machinery, and is con- 
trolled by Mr. T. C. Woolfenden,. M.I.Mech.E., a 
director of the firm, with Mr. N. 8. Riley as his 





so ‘that'a rigid structure is secured. Each unit 
consists of @ substantial Lase casting, which con- 








when setting up the machine, and, at-the rear, to 
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immediate assistant. In the view of a shop interior 
given in Fig. 10 above there are visible, among 
other material, two types of wire-drawing machine, 
seen under erection towards the right. These may 
conveniently serve as an introduction to this part of 
the article. It should be mentioned,. however, that 
the types of wire-drawing machine manufactured by 
the firm are numerous and widely differentiated, so 
that typical examples only can be dealt with here. 
Apart from this limitation, some reference to 
several of the other products of this department, 
such as sheet-flattening, slitting and shearing 
machines, should be made. 

The machine shown in the right foreground of 
Fig. 10 is one of the firm’s type NS/3/M, namely, 
& multiple die non-slip wire-drawing machine, 
designed primarily for handling iron and steel wire, 
though it is also suitable for aluminium, Duralumin, 
brass and bronze wire. The machine is built up 
from a number of units—in the example shown 


take a multiple V-belt pulley for the drive from a 
motor mounted on a frame hinged to permit belt 
tensioning and change of dfiving pulley. The self- 
contained units are practically interchangeable, 
though the gear ratios differ in each case, and the 
machine as a whole is, therefore, capable of being 
extended or reduced to suit variations in output 
demand. The dieholders are attached to the table 
top at its front edge and have adjustment in two 
planes. Each has a pulley attached to it to lead 
in the wire to the die. A series of similar pulleys is 
carried on the gallows frame seen above the drawing 
blocks. 

The wire as it leaves any one. of the rotating 
blocks is led upwards to pass over a guide pulley 
at the top of the block, thence over the corresponding 
pulley on the gallows frame and downwards to the 
dieholder guide pulley from which it. passes through 
the next die. The finished wire. accumulates on the 





end block, from which it canbe removed by, the 





dieholders and: an equally effective system of lubri- 
cation exists for the bearings, which are of either the 
roller or the ball type, and for other moving parts. 
There.ig an automatic,stop system which operates if a 
wire breaks. This type of machine is manufactured 
with any number of dies between two and nine, 
inclusive. The drawing capacity with iron, mild 
steel, high carbon steel, and alloy steel.rolled rods 


i-| is from 3 S.W.G. (6:5 mm.) to 6 S.W.G. (5-0 mm.) 


down to wire of 9 S.W.G. (3-6 mm.) to 18 8.W.G. 
(1-2 mm.), respectively, according to the number 
of dies. The speed varies with the material bei 
drawn and usually ranges between 500 ft. A 
1,500 ft. per minute (2-5 m. to 7-5 m. per second). 
Normally. two or three sets of interchangeable 
driving pulleys.are provided to give flexibility of 
speed range. The power requirements vary between 
10 h.p. and 25 h.p. per die, according to the material 
and gauge of the finished wire. 

Referring again to Fig. 10, a different type of 
wire-drawing machine is seen in line with that just 
described and it also is in course of erection. Since 
the details are not readily distinguishable in Fig. 10, 
a.view of this type of machine is given in Fig. 11. 
This is known as the Type R/18 multiple-die tandem 
rod-drawing machine and is standardised in sizes 
having five, seven, or nine dies, respectively. A 
nine-die machine is shown in Fig. 11, the wire being 
pulled through the dies by the eight drawing 
drums on horizontal shafts conspicuous in the 
figure.and by a finishing block on a vertical shaft 
on the extreme right. The die blocks cannot be 
seen at all, but they are attached, below and 
between the drawing drums, directly to the base 
of the machine, a construction which eliminates 


| vibration and deflection, and improves the life of the 


dies and the surface finish of the wire. The wire from 
the tandem, arrangement of the drums thus passes in 
@ more direct line through the machine than it 
does.in the type described above. Another cardinal 
difference in design between the two types of 
machine is that in the tandem machine all the 
drums are driven through reduction and change- 
speed gear, by the single motor seen on the left. 
The reduced-speed shaft drives worms arranged in 
tandem, and these worms mesh with wheels on the 
drum, shafts. A hand-operated dog clutch before 
the last worm of the drive enables the finishing 
block to be disengaged for manyal rotation during 
the stripping of the coil from the block. The drawing 
drums, wire, etc., are not submerged in the drawing 
liqugr, but are sprayed with it, with the result that 
its partial evaporation gives cooler running and also 
a better wire surface. This method is,. naturally, 
attended by considerable splashing; hence the 
working part of the machine is enclosed, when 
running, by the balanced sliding doors seen, in the 
fully-open position, in Fig. 11. The drum shafts 
run in heavy roller. bearings which lie in a .recess 
in the drum disc so that they are in line with the 
pull of the wire and are thus not subjected to any 
bending moment. 

The R/18 tandem machine ‘is intended for the 
drawing of copper, bronze, or other non-ferrous wire. 
The capacity, of course, varies with the number of 
dies,. In the nine-die machine illustrated, when. all 
the dies are in use, rods of 0-25 in. (6-5 mm.) in 
diameter can be drawn down to 0-056 in. (1-4 mm.) 
in diameter; or, alternatively, rods of 0-32 in. 
(8-0mm.) in diameter to wire of 0-072 in. (1-8 mm.) 
in diameter. The gearbox provides three speeds, 
namely, 3,500 ft., 2,500 ft. and 1,700 ft. per minute 
(17-8 m., 12-7 m., and! 8-6. m. per second). A 
200-h.p. motor is required. The finished wire block, 
which, as already stated, can be diseonnected from 
the drive for stripping a completed coil from it, 
is not necessarily used for that purpose; in fact, 
the production efficiency of the machine can be im- 
proved considerably if the wire coming off the finish- 
ing block is wound on spools or reels. To enable this 
to be readily effected, if desired, all the tandem 
machines are provided with a power take-off from the 
worm shaft. Spooling or drum-winding equipments 
of a variety of types are made by the firm and are 
arranged for direct, coupling to the power take-off 
shaft, but the machine shown in Fig. 11 is not 
fitted with it. One type of spooling machine 
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accommodates steel drums 24 in. in diameter and 
capable of holding 800 Ib. of wire. This is a larger 
capacity than the normal finished wire block of the 
machine, so that stops for unloading finished wire 
are reduced in number while tying of coils is facili- 
tated and the risk of tangling eliminated. For cable 
manufacture wire may be drawn on to stranding 
machine drums on which they can be annealed. 
The drums can be-mounted directly in a strander 
or used for re-drawing as desired. 

Another wire-drawing machine auxiliary may be 
referred to here. Obviously, in setting up a machine 
for production the rod or wire to be reduced cannot 
be threaded through the dies. The first few feet of 
the wire have, therefore, to be reduced in diameter so 
that they can be pushed through the die for a suffi- 
cient length to wind on to the drum which provides 
the power to pull the remainder of the wire through 
the die. For this purpose a combined pointing and 
pulling-in machine is made. A compact type of 
machine for use in conjunction with tandem wire- 
drawing machines is of the self-contained type with 
a 10-h.p. driving motor. Pointing, which is reducing 
the rod at the start to enable it to be pushed through 
the die, is done by rolls of which a hand-operated and 
@ power-operated set are made. Once the pointed 
end is sufficiently far through the die it is gripped 
by a claw device and the wire is pulled through 
the die as far as may be n by means 
of a capstan fitted with a friction clutch con- 
trolled by a handwheel. This particular machine 
will produce “ points ” within a wire range of 4 in. 
(8 mm.) and 0-056 in. (1-4 mm.) in dianieter. ‘It 
should be noted, however, that this machine is only 
one of the many types of pointing and pulling-in 
machines designed and manufactured by Messrs. 
Robertson. 

It will be clear that wires of widely differing 
materials cannot all. be drawn on the same type of 
machine. A case in point is the drawing of solder 
wire, either solid or with a core of flux. The die 
layout of a machine for this class of wire is shown in 
Fig. 12. The machine is known as Type 21. L. T. 
and is notable for its high output capabilities ; for 
example, flux-cored solder wire can be drawn down 
from extruded rod } in. in diameter to wire of 0-064 
in. in diameter at the rate of 600 Ib. per hour. The 
cross sectional area is thus reduced to just over one- 
fifteenth of the original area in one operation, this 
great reduction being effected by the employment 
of 21 dies arranged asshown. The amount of reduc- 
tion can be varied by the omission of a number of 
the smaller dies, the final diameter referred to above 
being obtained by using 18 dies; if the whole 21 
dies are employed the final diameter is 0-056 in. 
Should a still finer product be required the 0-056 in. 
wire is run through the machine a second time, 
using another set of 20 dies, the resulting wire 
being 0-024 in. in diameter. The extruded stock 
is seen in Fig. 12, entering the wire-drawing cham- 
ber at the top left-hand corner to pass through 
the first die and round the top right-hand drawing 
cone. The wire then passes round both top cones 
and afterwards crosses diagonally downwards to 
pass round the bottom cones a number of times, 
finally. leaving the drawing chamber through the 
conical opening on the right, though the wire is so 
fine at this stage that it is hardly visible in the 
illustration. 

The wire, after leaving the finishing die, is led to 
the vertical drum, or block, seen in the top right- 
hand corner of the illustration. This is 8 in. in 
diameter and is rotated at an appropriate speed 
for winding the wire into compact coils. Alter- 
natively, the wire may have to be reeled on to 
spools, in which case it is given three or four 
turns round the drum which then acts as a 
capstan and transfers the wire to the spooling 
mechanism. The four drawing cones are turned 
from steel forgings and have their steps highly 
polished. The dies are normally of tungsten carbide 
and are carried in rigid holders with individual 
adjustment. The wire is cooled and lubricated 
during drawing by a spray of water and soluble 
oil, jets being directed into the mouth of each die 
and on to each cone step. The spray pipes can be 
seen at the top of the illustration. The machine is 
driven by a squirrel-cage motor developing 18 h.p. 
at 1,450 r.p.m., transmission being through a friction 
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clutch and a three-speed gearbox ; the finished wire 
speeds provided are 540 ft., 900 ft., and 1,500 ft. per 
minute. 

The principle of the machine just described is 
not employed @xclusively for the production of 
wires of soft materials such as solder ; it is adopted 
also in the 21-die machine for reducing hard-drawn 
copper wire shown in Fig. 13. This machine, known 
as Type 21 F.W.D. is, in several respects, more 
notable than the Type 21 L.T. machine. In the 
first place it will be noticed that it has six draw- 
ing cones arranged in three pairs of two cones each, 
the two upper pairs being set back relatively to 
the pair below in order to provide easy access 
when threading up the dies. The centre pair of 





cones have each four steps, while the cones of the 
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top and bottom pairs have three steps. Six cones 
are employed, instead of the four which have hither- 
to been the normal practice, in order to provide the 
largest possible cone-step diameter for the inlet 
wire and the smallest possible one for the finished 
wire, the last-named characteristic being important 
from the reluctance of fine wire to leave the peri- 
phery of a large cone step and take up a tangential 
path leading to the die following it. Another 
striking feature! of design lies in the spooling of 
the finished fine wire at high speed without tension, 
this absence of tension being imperative when the 
wire is to be annealed on the spool. The mechan- 
ism for spooling, which will be referred to in more 
detail later, is seen on the right of Fig. 13; the 
questions of speed and capacity may, however, now 
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be referred to. Regarding speed, Messrs, Robertson 
state that the practicable operating speed is 75 per 
cent. greater than is current world practice in draw- 
ing fine wires and that this gain in producing capacity 
has been achieved without any sacrifice either in the 
life of the die or the quality of the product. This 
drawing speed is 8,000 ft. per minute (40 m. per 
second) and hard-drawn copper wire can be reduced 
at it from a maximum ingoing size of 15 8.W.G. 
(1-83 mm.) to finished sizes of anything between 
30 8.W.G. (0-315 mm.) and 40 8.W.G. (0-122 mm.) 
on to spools holding 60 Ib. (27 kg.) of wire. This 
means that, to take an example, 64 cwt. of 36 S.W.G. 
(0-193 mm.) wire can be normally produced in 
10 working hours. 

Referring again to Fig. 13, it may be inferred that 
the wire inlet is on the left-hand side of the machine. 
and will be evident that the driving motor is also 
on that side. The power required varies according 
to the size of wire being drawn, but it is advisable to 
cover the maximum requirement, hence, a squirrel- 
cage motor developing 25 h.p, at 1,450 r.p.m, is 
recommended. The drive to the cone shafts is. by 
profile-ground single-helical gears and triplex roller 
chains meshing with hardened sprocket wheels. 
The motor is mounted on & platform ' to 
provide for the tensioning of the V-belts which form 
the first step in the transmission, a second step 
including a dry type single-disc friction clutch giving 
very smooth inching and starting under all loading 
conditions. ‘All rotating shafts are mounted in ball 
bearings protected from splash of die lubricant by a 
new type of non- ing seal. The cones are heat- 
treated to give a Scleroscope hardness of 85/90 and 
are ground and polished to a mirror finish on the 
drawing steps. The dieholders are stiff and rigid 
components with a constant-velocity reciprocating 
motion. The dies are mounted in separate adjust- 
able sockets to ensure alignment on the axis of the 
wire. An adjustment on the dieholder traverse 
enables the track of the wire on the cone steps to be 
changed at intervals, in order to avoid grooving 
at the points of traverse reversal. There are only 
two wire guide pulleys and these are mounted 
on ball bearings. Lubrication and cooling of 
the dies and cone steps is effected by a motor- 
driven pump with a delivery capacity of 20 gallons 
per minute. This draws from a removable tank 
holding 65 gallons of lubricant, situated at the 
rear of the machine. The pump delivers the 
lubricant in jets directed into the mouth of each die 
and on to the cone steps. A folding cover over the 
cone box prevents external splashing when the 
machine is running. 

The spooling mechanism is undoubtedly an 
advance on general practice. Obviously, since the 
wire leaves the last die at a constant linear speed and 
the peripheral speed of the coil of wire increases as 
the coil builds up on the spool, some means are 
necessary to ensure the synchronisation of the 
linear speed and the reeling speed. Messrs. Robert- 
son maintain that any mechanism, operated or con- 
trolled by variation in the tension of the wire, 
whether this mechanism involves slipping clutches, 
differential devices or constant horse-power motors, 
is unsuitable for spooling fine wire at high speeds. 
The spooler shown in Fig. 13, is; therefore, in- 
dependent of wire tension. The initial rotational 
speed of the empty spool is fixed precisely and its 
subsequent diminution as the coil forms is controlled 
by @ compensating mechanism in conjunction with 
an infinitely-variable speed change gear. The rate 
of change of speed is adjustable according to the 
size of the wire, while the compensating mechanism 
is necessary since the “ rate” of growth of a spool 
when taking up wire at a constant linear isa 
diminishing quantity owing to the fact that the 
diameter of the coil is continuously increasing. 

The details of the ingenious spooling. mechanism 
adopted cannot be described fully here. The spool 
itself is not visible in Fig. 13, being covered by a 
protecting screen with an inclined observation 
window at one side. The position of the spool 
can, however, be inferred from the lattice con- 
struction seen below the cover, this construction 
being an oscillating lever for spacing each strand 
of wire along the width, or face, of the spool. The 
pitch, or lay, of the wire on this face is 0-03 in. 
(0-75 mm.) and remains constant during the filling 





of the spool. The wire as it issues from the cone 
bex is not wound directly on to the spool but is 
taken up by a capstan on the exit side of the final 
die. The capstan barrel is of hardened steel with a 
highly-finished slightly-tapered periphery. It is 
driven from the final cone shaft and, in turn, drives 
the spooling mechanism, the compensating devices 
for which are seen above and to the side of the spool 
cover in Fig. 13. 

Although the spooling compensating. mechanism 
is not regulated by the tension, the wire as it coils 
up on the spool is in tension. The compensating 
mechanism, in fact, incorporates means of adjust- 
ment to suit different wire sizes and to give very 
fine regulation of the tension. This regulation 
enables the tight winding desirable for wire which 
has to be enamelled and the loose, winding re- 
quired for wire which is to be annealed on the 
spool to be effected with equal facility. The adjust- 
ments on the wire traverse guide pulley lever 
are within convenient reach of the operator and 
can be varied while the machine is running. General 
control of the machine is by the bar pedal in front 
of the, bed at the bottom. It is stated that the 
machine is so rigid that it runs satisfactorily with- 
out having to-be bolted down to the floor. 

Two other types of totally-enclosed self-contained 
wire-drawing machines, similar in general principle 
to the two just described, are also made. One of 
these, Type HT, has only two drawing cones but 
it may have either nine or eleven dies. This 
machine is suitable for the wet drawing of soft or 
hard ferrous and non-ferrous wires and has a speed 
range of from 500 ft. to 2,500 ft. per minute. The 
capacity is as follows. The maximum ingoing size 
of wire when drawing mild steel, high-carbon steel, 
alloy steel, brass, bronze and hard wires generally, 
is 12 S.W.G. (2-64 mm.) or up to 9 S.W.G. 
(3-66 mm.) with softer metals. The reduction may 
be illustrated by noting that 9 S.W.G. wire with 
11 dies may be reduced to 19 S.W.G. (1-0 mm.) or 
14 8.W.G. (2-03 mm.) wire with seven dies to 
20 S.W.G. (0-90 mm.). The cone steps and rota- 
tional speeds are arranged to suit dies having an 
elongation of 26 per cent., equivalent to a reduction 
in area of 20:5 per cent. The speed variation is 
obtained either by using a slip-ring alternating cur- 
rent motor with alternative pulleys, or a change- 
speed gearbox, or by employing a variable speed 
direct-current motor. Transmission is by V-belts 
and about 40 h.p. is required. The wire is collected 
on a vertical finished-wire block and a hand-operated 
pulling-in capstan is incorporated. 

The second of the types mentioned above is Type 
M. & M.A. This machine may have either 13 dies, 
17 dies,or 21 dies, and is designed for the wet drawing 
of copper, copper-cadmium, brass, phosphor bronze 
or other comparable materials. It is not unlike 
Type F.W.D., but there are only four drawing cones 
instead of the six of that type. The maximum 
finished. wire speed varies with the kind and size 
of material being drawn and ranges from 5,000 ft. 
per minute (25 m. per second) when finishing 27 
8.W.G. (0-40 mm.) copper wire, or finer wire, to 
3,000 ft. per minute (15 m. per second) when 
finishing 22 S.W.G. (0-7 mm.) wire. The speed 
changes are usually made by means of interchange- 
able driving motor pulleys. The dieholders are 
reciprocated by employing a cam which gives 
uniform velocity except at the points of reversal, 
when the movement is accelerated to prevent dwell 
of the wire and the formation of grooves. There 
is only one guide pulley, to lead the wire from the 
top bank of cones to the lower bank. A hand- 
operated pulling-in attachment is provided. The 
spooling gear is, in general similar to that described 
as being fitted to the Type F.W.D. machine, though 
there are some small differences. In Type M.A. the 
finished wire is run directly on to the spooler, while 
in Type M there is a finishing block as well as the 
spooler, so that the wire may either be wound in 
coils on this block or on to the spooler. 

(To be continued.) 





REPAIRS TO PuasTiC WINDOWS IN AEROPLANES.— 
According to a report in Steel; cracks in Plexiglas surfaces 
of aircraft can be repaired by inserting a small nichrome 
wire and drawing it along the crack while passing an 
electric current. The heat déveloped causes the Plexi- 
glas to weld behind the wire as it moves along. 
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Practical Building Mechanics. By Newman Tate, 
M.1.Mech.E., M.L.Struct.E.: Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. [Price 
15s. net). 


BuipinG has always been an important industry, 
recruiting each year a large number of young men 
as apprentices in its various branches ; but recently 
there has been a tendency to rely less rigorously than 
before on a long apprenticeship and to supplement 
essential practical training by technical education 
to meet the growing application of science to the 
choice, preparation and use of building materials. 
Moreover, the modern builder, now that so many 
traditional materials are scarce, must learn enough 
of the principles of mechanics to be able to use such 
supplies as there are, and the various substitutes, 
with the maximum economy. The text-books of 
applied mechanics which serve the needs of students 
of engineering are usually too mathematical for the 
student of building; hence a demand has arisen 
for a new type of text-book which will cover the 
elementary theory of structures from a. builder’s 
point of view rather than from that of an engineer. 

Mr. Newman Tate’s book comes into this new cate- 
gory. The author is technical director of the firm 
of Clarke, Barton and Company and a teacher of 
many years’ experience in the building departments 
of several well-known technical colleges, so that he 
is familiar with the curriculum leading to the 
Ordinary National Certificate standard in the sub- 
jects of the strength of materials and building 
mechanics, which is the ground that the volume is 
intended to cover. The style is simple and direct, 
and the book is well illustrated by about 150 clear 
diagrams and sketches. Worked examples are 
given in the text. 

The treatment is necessarily condensed, but it 
might have been expanded a little, to whet the keen 
student’s appetite and to indicate to the reader whose 
studies do not proceed beyond the Ordinary National 
Certificate syllabus what problems he is competent 
to handle and when he ought to seek expert advice, 
by brief references to methods and ideas beyond the 
immediate scope of the author's survey. For 
instance, in giving the rules for the design of rein- 
forced-concrete beams, the economic ratio of steel 
to concrete is assumed; but no warning is given 
that, for one reason or another, considerably different 
ratios are often used. The calculations given include 
some relating to wind pressures, but nothing is said 
about wind suctions, although these now figure 
prominently in codes and by-laws. The wedge 
theory of earth pressure, and its. application, are 
clearly explained, but no mention is made of the 
risk involved if it should be assumed to hold good 
for clay. These are omissions, of course, which 
most lecturers would naturally make good, and this 
might well be done in the subsequent edition which 
must be regarded as probable. It is to be hoped, 
too, that some reduction in price may then be 
practicable ; 15s. is likely to be a serious item, even 
to-day, to the class of reader to whom the book is 
addressed. : 





THE SUPPLY OF INDUSTRIAL ELECTRICAL EQUIPMENT. 
—tThe Ministry of Supply announce. that considerable 
simplifications and relaxations of the licensing procedure 
for industrial electrical equipment have been introduced, 
and that the Control of Industrial Electrical Equipment 
(No. 4) (Revocation) Order, 1945, has been issued for this 
purpose. - As from August 20 it will no longer be neces- 
sary for a purchaser to obtain a licence before placing.an 
order for any industrial electrical equipment. A system 
of selective control, similar to that now applying to 
metal-working machine tools, has been introduced to 
supervise Service and other essential requirements for 
certain items where the supply position does not permit. 
of complete relaxation of licensing. These items appear 
on a “‘ nominated list ’ and orders for them can only be 
accepted by suppliers under the authority of a supply 
licence issued by the Machine-Tool Control, except where 
the transaction is covered by one of the exemption 
clauses. The present nominated list comprises direct- 
current motors, direct-current and alternating-current 





generators, static condensers designed for power-factor 
correction, and automatic voltage regulators. 
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THE DEVELOPMENT OF THE 


ATOMIC BOMB.* 
(Concluded from page 146.) 

oes amt he ge REE eR 
what had done and what remained to be done 
The experiments on the nuclear properties of uranium 
had confirmed that ordinary uranium itself would be 
useless for the purpose of an atomic bomb and that it 
would be necessary to use the isotope U235, which is 
present in ordinary uranium only to the extent of 
0-7 cent. They had further shown that, if pure or 
nearly pure U235 were available in sufficient bulk, a 
chain reaction could develop which would result in an 
explosion of extreme violence. ‘The data which had 
been obtained were sufficient to give an estimate of the 
amount of U235 required, but this estimate was very 

and the critical size was known only to a factor 
of of tacos: The theoretical work had confirmed the early 
result that the amount of energy released in an atomic 
explosion would be very large compared with the 
effect of ordinary bombs. Calculations had been made 
on the effect of “‘tampers”’ and on the best size of 
bomb. The method of assembly of the material for 
use as a weapon, and the me of fuzing, had been 
considered, but no experiments had been made. 

On the problem of production of this material U235, 
it had been decided to concentrate on the gaseous 
diffusion method, and research and development on 
some had shown considerable promise. A 
scheme had been put forward by Dr. Simon and Pro- | Secre' 
fessor Peierls which had to the first wo 
of design. Leading experts of industrial firms 
been consulted, who had agreed that it should te be 
bee os to build a satisfactory t, although diffi- 
culties were to be anticipated. imates were given 
for the cost of a plant to provide adequate quantities of 
U235, and for the time required to build it. In short, 
the Committee was completely convinced that an 
atomic bomb depending on the fission of U235 was 
feasible, that its effect would be comparable with that 
of some thousands of tons of T.N.T., and that a method 
of separation of U235 from ordinary uranium could be 
realised on a large scale, so that sufficient quantities 
of the material could be obtained. 

A 
aspects of the project. More precise nuclear data were 
suqptandien Shah, Aer cone. the critical size could be 

with better precision ; some points needed 

confirmation ; methods of assemb 
bo material had to be thoroughly examined. The 

blem, however, was the design and construction 
of a gt for the production of the material, and this 
most essential part of the project was only in its early 
8 
T aifferent but important aspect of the application 
of the fission of uranium was also reviewed by the 
Committee. This was the possibility, previously men- 
tioned, of finding conditions under which a mixture of 
uranium and some suitable “ slowing-down ” medium 
might give a neutron chain reaction in which the release 
of energy was obtained in a controlled way. This work 
was being carried out at Cambridge by Drs. Halban 
and Kowarski, two French physicists who had been sent 
to this country by Professor Joliot at the time of the 
fall of France in June, 1940. They 
the 165 litres of “‘heavy water ’’—practicall 
whole world stock of this material—which the 
Government had bought from the Norsk Hydro Cont 
pany just before the invasion of Norway. Drs. Halban 
and Kowarski were instructed by Professor Joliot 
to make every effort to get in England the necessary 
facilities to enable them to carry out, with the co-opera- 
tion of the British Government, and in the joint in- 
terest of the Allies, a crucial experiment which had 


be 


been planned in Paris and for which the “‘ heavy water ” bean 


had been acquired. 

Facilities were provided at the Cavendish Laboratory, 
Cambridge, and, by December, 1940, they produced 
strong evidence that, in a system composed of uranium 
oxide (as actually used) or uranium metal with “ heavy 
water ” as the slowing-down medium, a divergent slow 
neutron fission chain reaction would be realised if the 
F pxeet were of sufficient size. It seemed likely that, 
uranium metal were used, this critical size would 

involve not more than a few tons of “heavy water.” 
“The committee concluded that this work had great 
potential interest for power uction, but that this 
application was not likely to be developed 
in time for use in the war. It was, however, recognised 
that the ei ge ge 3 had a — . the 
a Loe or the plutonium which would be 
produced in such arn could be extracted chemically 
and might be capable of use in an atomic bomb instead 
of U235. The difficulties in the way of ener B 

slow-neutron system seemed to be prohibitive at t 


time. In order to produce the tities of jum 
wilt i wob:qgeteestl, Soh ‘iidiling'y Will Who, ales 

* Issued by the Department of Scientific and Indus- 
trial Research. Abridged. 





deal of work remained to be done on all | and 


and of fuzing of | directing 


brought with them. 





be required for a bomb, many tons of uranium and 
many tons of heavy water would have been 

The latter rammed would have demanded a major 
industrial e 

During this period (April, 1940—July, 1941) similar 
problems were occupying the minds of American 
scientists. Contact was maintained partly by the 
transmission of re bx. joes through the no scientific | sm 
liaison machine partly by visits in both directions 
by scientists on general scientific missions. Professor 
Bainbridge, of the National Defence Research Com- 
mittee of America (N.D.R.C.) was in England in Apri 
1941, and Professor Lauritsen (N.D.R.C.) was in 
land in July of the same year, on general 
matters. Both were invited to attend sian K, 
Sir George Thomson’s Committee. 

The Scientific Advisory Committee of the War 
Cabinet, of which Lord was the chairman, 
endorsed the view of Sir George mson’s Committee 
on the importance of the atomic bomb, with the result 
that Mr. Churchill, who had been kept informed on 
the developments by Lord asked Sir John 
Anderson, in September, 1941, to undertake 
responsibility for the Bas: graben of this pro 
one of great pena secrecy. To aT omy he 
set up, under his chairmanship, a Consultative Council, 
the members of which were the chairman of the 
ey ee ie ek, ene 

and, later, Mr. R. A. Butler), the 


Society Dale), the 

of the Department of Scientific and 

(Sir Edward by: ga and Lord Cherwell. 
To ensure continuity of Aircraft Pro- 
duction, Lord warsisy of Tara, oa on this Council 
at the beginning. 
The direction of the work was entrusted to a new 
Division of the Department of Scientific and Industrial 
Research and thus fell under the general administrative 
charge of Sir Edward Appleton as secretary of the 
department. It was known, for reasons of security, 
as the Directorate of Tube Alloys. At Sir John Ander- 
son’s request, Mr. W. A. Akers was released by the 
Board of Imperial Chemical Industries, Limited, to 
act as Director, with direct access to the Minister on 
all questions of policy. Mr. Akers had, as his deputy 

ong assistant, Mr. M. W. Perrin, who was 

also by Imperial Chemical Industries. Mr. ‘Mit 
was advised by a technical committee, under his 
chairmanship, composed of the scientists who were 
= different sections of the work and some 
others. The original members were Professor Sir 
James Chadwick, Professor Peierls and Drs. ae 
Simon and Slade, with Mr. Perrin as secretary. 
is webs jena by Sar Chashie Daketd ond Seudeeres 
Cockcroft, Oliphant and Feather. 

In November, 1941, when the new T.A. (Tube 
Alloys) o isation was set up, an American mission, 
composed of Professors Pegram and Urey, of Colamie 
University, came to this country to study the e i 
mental and theoretical work which been done 
on the T.A. project, to learn our ideas for future work, 
and to agree on arrangements for complete and rapid | ve 
interchange of information. 
establishments where T.A. work was in 
seal Spat hees daar ak Grane tie Gabon 
Committee at which progress was reviewed and new 


2 Under the new organisation, @ great extension of the 
scale of work, both in university and industrial labora- 
tories, was started. In the United States, also, a greatly 
intensified T.A. effort had followed the return of 
Professors and Urey from England. A mission 
composed of Mr. Akers, Dr. Halban, Professor Peierls 
and Dr. Simon visited America st the beginning of 
1942 to ensure that the programmes planned for the 
nited er" ga were co-ordinated as efficiently as 
ith the American work. Every section of 
the J American p me was examined in detail and 
it was already c that the new American T.A. 
organisation intended to make the fullest use of the 
enormous resources available in the universities and in 
industry. 
It was clear in 1942 that, even though granted very 
high priority, the scale upon which T.A. research and 
development could be undertaken in the United 
Kingdom must be far smaller than in America. A large 
proportion of the qualified physicists was occupied in 
other urgent war work and the industrial resources of 
Britain were engaged, at that time, in war production 
to a much greater extent than was the case in the 
United States. Consequently, it was necessary to limit 
the field of T.A. investigation. 

Broadly, the Las, saree chosen were: the deter- 
mination ot essential nuclear physical data ; theoretical 
investigations into the chain reaction in an atomic 
bomb, ee a ee and its 
blast ‘effect ; the gaseous-diffusion U235 separation 
process, including theoretical and experimental research 
on the process, the design and construction of wodch mathe 
machines, the manufacture of materials needed, 
on materials of construction, etc. ; the investigation of 


Industrial) pany, 





slow neutron divergent systems, especially with “* hea 
water ” as the slowing-down medium ; the diamefecante 
of uranium metal for the slow neutron systems or 

i and the manufacture of “ heavy water,” 

‘or the experimental determination of nuclear physi 
cal data, the research teams at Liverpool and Cam. 
bridge Universities were considerably strengthened, and 

programmes were started st Bristol and Man 

poe niversities. Professor Sir James Chadwick 
exercised general supervision over all this work. The 
work on slow ety ¢ ae continued at Cambridge 
under Drs. Halban Kowarski, with the collabora. 
tion of Dr. Bretscher. 

Professor Peierls and his team continued at Birming. 
ham the theoretical investigations into chain reaction, 
ete., with collaboration, on s blems, with 
Professor Dirac, of Cambri Later, when Professor 
Peierls moved to the Uni States, Dr. A. H. Wilson 
8 oy a rk on the 

e work on gaseous diffusion 
cess was under the general direction of Dr. Sinton, 
His extended team at the Clarendon Laboratory had, 
as leaders, Mr. Arms and Drs. Kurti and Kuhn. The 

remained in the dewey 


tg a 
Also at Saeteinas Unive Pe Pacaaor net on 


who had been very active in T.A. from the days of the 
Thomson Committee, had o group working on & number 
of chemical problems connected with the usion 
project. The Metropolitan-Vickers Electrical Com. 
Limited, accepted a contract for the design and 
construction of certain machines embodying 
the See Een worked o . Simon and Professor 
Peierls. successful construction of these machines 
was a considerable technical achievement in view of the 
novel features contained in them. They were later 
abandoned in favour of a simpler design which offered 
certain advantages in 
Imperial Chemical ustries, Limited were en. 
trusted with a contract. for the development of the 
diffusion plant as a whole, and the work was carried out 
by the Billingham Division of that company. This 
programme was a very extensive one as it covered 
ey involved in the of a complete plant, 
including the working out of flow-sheets, research on 
materials of construction, and the development of new 
of valves, instruments, etc., to meet novel con- 
ditions. In this work they were assisted by the Metals 
Division of the company, which studied ae. “rie 
facturing processes. I.C.I. Metals, Limited, had, as 
sub-contractors, Percy Lund Humphries and > are 
Limited, and the Sun Engraving Company, Limited, 
co-ordinated by Dr. Banks, whose services were made 
available by the Printing and Allied Trades Research 
Association. Metallisation, Limited, also made a 
valuable contribution to this section of the work. Pro- 
cesses for the manufacture of the many special chemi- 
cals required were worked out by the General Chemi 
Division of Imperial Chemical Industries, Limited, 
assisted by the uffs Division. The Mond Nickel 
—— Limited, under a separate contract, made a 
aaa investigation of certain metallurgical 


‘Althongh some of the research p mes will be 
carried on a little longer, in order to establish 
optimum conditions, the B ham Division of Im- 
perial Chemical Industrie, Limited, haa been able to 
close down the main after producing flow- 
shtets and designs for plants operating over a 
fairly wide range fr yes soy In broad outline, of 
course, the plant is similar to the American diffusion 

lant now in operation, but it embodies certain novel 
atures. 

I.C.I. (General Chemicals), Limited, undertook the 
manufacture of uranium metal and succeeded in 

ing a sati method. The conversion of 
the m into rods, as required for a “ pile” was 
tackled by I.C.I. Metals Division. It soon became 
apparent that many problems required study in con- 
nection with the physical, metallurgical and chemical 
properties of the metal. Research on these points was 
rtaken by the National Physical Laboratory, 
Dr. Simon, at rd, with a sub-group at Birmingham, 
the British Non-Ferrous Metals arch Association, 
Dr. Orowan, at Cambridge, and the Alkali Division of 
— Chemical Industries. 

The Billingham Division of Imperial Chemical Indus- 
tries, which had some experience in the separation of 
“heavy water” on a laboratory scale, was asked to 
prepare a scheme for its rics nnHPhng on a. large scale. 

r exa' various methods, they reported that 
the most waitable process to adopt in this country, if 
speed of construction and certainty of operation were 
a. was the electrolytic process incorporating 
the vapour-phase ca ic-exchange principle intro- 
duced by Professor Taylor, of Princeton University, in 
the United States. Flow-sheets and designs were 
prepared for a plant in which the exchange system was 
of a novel design, believed to be simpler and more 
efficient than any of those hitherto or suggested. 

Through the interchange of information, we were 


Se ee ee 





AuG. 31, 1945. 


ENGINEERING. 


165 











aware of the remarkable development work which was 
being carried on at the University of California under 
Professor E. O. Lawrence, with the object of con- 
verting the mass spectrograph, used for the separation 
of isotopes in minute quantities, into a large-scale 
production apparatus ; but it was decided not to start 
any corresponding research in this country, as the 
physicist most suitable for this work, Pro’ r Oli- 
phant, of Birmingham, was engaged in other urgent 
war work. In July, 1943, it was ible’ to release 
him from that work, so it was decided to start a research 
programme at Birmingham on this method. Before 
work had really started, Professor Oliphant visited 
America in connection with discussions on a closer 
integration of British and American T.A. efforts, in 
which it was agreed that the most efficient course to 
follow, in the joint interest, was for Professor Oliphant 
and most of his team to move to the United States. 
The British electro-magnetic programme was, therefore, 
abandoned. 

After Professor Oli t’s return to this country in 
March, 1945, it was decided to arrange for rese to 
be started on some of the electrical engineering problems 
of plant. With this object, re- 
search contracts have been placed with the British 
Thomson-Houston Company, the General Electric 
Company, and Metropolitan-Vickers Electrical Com- 
pany. In addition, the first and last of these com- 

ies had already fey considerable assistance by 
erred to the British T.A. organisation the services 
of Dr. K. J. R. Wilkinson, Dr.’T. E. Allibone, and other 
physicists and engineers. 

It will be seen, from the account of the diffusion- 
plant research project, that many university and 
industrial teams were concerned, so that proper co- 
ordination of the work became an important matter. 
The same applied to the work on the production of 
uranium and its metallurgy. It was also evident that 
some .of the chemical research carried out for one 
project would be of interest in connection with another. 
To ensure satisfactory co-ordination of the work, certain 
committees and panels were set up. 

The diffusion work was dealt with by the Diffusion 
Project Committee reporting to the T.A. Technical 
Committee. The members of this Diffusion Committee 
were Mr. W. A. Akers, Director T.A. (D.S.1.R.) (chair- 
man); Major K. Gordon (later, Dr. G. I. Higson), 
I.C.I. Billingham Division (deputy chairman); Dr. 
F. A. Simon and Mr. H. 8S. Arms, Oxford University ; 
Professor R. Peierls (later, Dr. A. H. Wilson), Bir- 
mingham University; Mr. J. D. Brown, Dr. J. B. 
Harding, Mr. C. F. Kearton, Mr. 8. Ladbrow, and 
Mr. J. R. Park, I.C.I. Billingham Division; Mr. N. 
Eloe and Mr. H. Smethurst, Metropolitan-Vickers 
Electrical Company; Mr. M. J. 8S. Clapham and 
Mr. 8. 8S. Smith, I.C.I. Metals Division ; and Mr. M. W. 
Perrin, T.A. Directorate (D.S.1.R.) (secretary). 

The chemical research was co-ordinated by a panel 
reporting to the T.A. Technical Committee. The 
constitution of this panel was Professor W. N. Haworth, 
Birmingham University (chairman); Dr. R. E. Slade, 
Imperial Chemical Industries, Limited (vice-chairman) ; 
Dr. F. E. Simon, Oxford University ; Dr. J. P. Baxter, 
I.C.I. General Chemical Division; Dr. J. Ferguson, 
I.C.I. Alkali Division; Mr. J. R. Park, I.C.I. Billing- 
ham Division ; and Mr. M. W. Perrin, T.A. Directorate 
(D.S.L.R.) (secretary). 

Uranium metal production and metallurgical matters 
were handled by a Metal Panel, whose members were 
Mr. E. Colbeck, I.C.I. Alkali Division (chairman), 
Dr. W. O. Alexander, I.C.I. Metals Division ; Dr. N. P. 
Allen, National Physical Laboratory ; Mr. G. L. Bailey, 
British Non-Ferrous Metals Research Association ; 
Dr. A. M. Roberts, I.C.I. General Chemicals Division ; 
Dr. F. E. Simon, Oxford University ; and Mr. D. C. G. 
Gattiker, T.A. Directorate (D.S.I.R.) (secretary). 

The contracts under which research is carried on in 
university laboratories contain clauses reserving exclu- 
sively to the Government all discoveries, inventions and 
other results arising from the work. In the case of 
researches carried on by industrial firms, all results, 
inventions and developments in detail applicable 
within the T.A. field became exclusively the property 
of the Government. Where an invention is also usable 
outside the T.A. field, provision has been made whereby 
its use outside the field can be made available to 
industry. It is within the discretion of the Govern- 
ment to decide whether or not a particular use is within 
or without the field. Questions relating to inventions 
and patents are dealt with by a small Patents Com- 
mittee composed of Mr. A. Block (D.S.I.R.) (chairman), 
Mr. W. A. Akers, Director T.A. (D.S.I.R.), and Mr. 
M. W. Perrin, Directorate T.A. (D.S.1.R.). 

Towards the end of 1942, it was decided that the 
slow-neutron research in progress at Cambridge would 
proceed more quickly and efficiently if it were trans- 
ferred to a place geographically nearer to Chicago, 
where the corresponding American work was. being 
carried out. A pro’ was made to the Canadian 
Government that a joint British-Canadian research 
establishment should be set up in Canada, to work in 


involved in this type 





close touch with the American group. The Canadian 
Government welcomed the suggestion, with the result 
that, at the beginning of 1943, a large research estab- 
lishment was set up in Montreal under the general 
direction of the National Research Council of " 
Practically the whole of the Cambridge group, under 
Dr. Halban, was moved to Montreal, where the research 
staff was rapidly augmented by many Canadian 
scientists, several new recruits from the United King- 
dom, and a certain number from the United States. 
Ho resigned this ‘pration early tn 1964" snd’ Professor 

© resi thi ition e in 1944, an r 
J. D. Cockcroft atsenseadl to succeed him. 

During the spring of 1944, the Americans joined 
actively in that project, which now became a joint 
British-Canadian enterprise. Its was enlarged 
and in 1944 a site was selected on the Ottawa river, 
near Petawawa, Ontario, for the construction of a pilot 
scale “‘ pile” using “heavy water,” supplied by the 
United States Government, as the slowing-down 
medium. This joint enterprise in Canada represents a 

t contribution, both in men and money, by that 
vernment to the development of this new branch of 
science and its application. 

In August, 1943, Sir John Anderson visited America 
and discussed with the United States authorities the 
means by which the oe between the two 
countries might best be p upon a more formal 
basis. Further discussions took subsequently 
between President Roosevelt and Mr. Churchill, which 
led to the setting — the Combined Policy Committee 
in Washi mn. fessor Sir James Chadwick, who 
was appointed Scientific Adviser to the British members 
of this committee, examined, with those responsible 
for the scientific and technical direction of the American 
project, the question whether there were any further 
steps which could be taken, in the pooling of scientific 
and technical effort, which would accelerate the pro- 
duction of atomic bombs in the United States. As a 
result of these discussions, it was decided to move to 
America a large number of the scientists working in 
England on T.A. in order that they might work in the 
appropriate American groups. 

At this time, Professor Niels Bohr escaped from 
Denmark, and the British Government appointed him 
as an adviser on scientific matters. His scientific advice 
on the T.A. project has been available both in this 
country and in the United States to the two Govern- 
ments. Professor Oliphant and his team from Bir- 
mingham University were moved to Berkeley to work 
with Professor Lawrence’s group engaged in research 
on the electromagnetic isotope separation project. 
They were joined by other physicists from Britain, 
including Professor Massey, of University College, 
London, Dr. T. E. Allibone, and Dr. K. J. R. Wilkinson, 
who worked partly at Berkeley and partly at the 
electromagnetic separation plant itself. Dr. Emeleus, 
of Imperial College, London, Dr. J. P. Baxter and 
others were transferred to the electromagnetic plant. 

Dr. Frisch, from the Liverpool nuclear physics 
group, and Dr. Bretscher, from the corresponding 
Cambridge section, together with some members of 
their teams, were moved into the at American 
T.A. research establishment at Los mos, which is 
described in American statements on the project. 
They were joined, at that time or later, by a number 
of other British scientists, including Professor Peierls 
and Dr. Penney, of Imperial College, London Univer- 
sity. Professor Sir Geoffrey Taylor also paid several 
visits to this establishment. 

The effect of these transfers, and others which were 
made to the Montreal project, was to close down 
entirely all work in the United Kingdom on the electro- 
magnetic process and to reduce almost to nothing the 
nuclear physical research. Nevertheless, there is no 
doubt that this was the proper course to follow in the 
light of the decision which had been taken to give the 
highest priority to the production, in the shortest 
possible time, of an atomic bomb for use in this war. 





CONFERENCE ON PUBLIC LIGHTING.—On the occasion 
of the 21st anniversary of the formation of the Associa- 
tion of Public Lighting Engineers, a conference is to be 
held in Glasgow from September 11 to 13. The pro- 
gramme includes items on the future of street lighting, 


one of which will be an address, by Dr. J. W. T. Walsh, | page 


on work of the drafting sub-committee responsible for 
the: preparation of the British Standard specification on 
street lighting to implement the Ministry of rt’s 
report of 1937. The papers to be presented will include : 
** Glasgow’s Street Lighting,” by Mr. J. W. Ward; 
“* Engineering Principles in Street-Lantern Design,” by 
Mr. J. 8S. Smyth; ‘“‘ The Lighting of Bends, Junctions 
and Roundabouts,” by Mr. F. F. Middleton; ‘“‘ The 
Commercial Aspect of Public Lighting,” by Mr. E. 8. 
Harris. Mr. E. J. Stewart will deliver a presidential 
address. An exhibition of street-lighting equipment is 
to be staged at the Glasgow Corporation Lighting 
Department. The offices of the Association are at 68, 
Victoria-street, London, 8.W.1. 





BLACKBURN SEAPLANE WITH 
RETRACTABLE PLANING BOTTOM. 


A pirricutt problem which the seaplane designer 
has had to face is to provide sufficient clearance for 
the propellers above the water when the aircraft is 
taking-off or alighting, especially in the case of mono- 
planes which have their engines mounted in or on the 
wings. Another difficulty arises from the conflicting 
requirements for angle of incidence and correct stream- 
lining under the conditions of take-off and level flight. 
During take-off the main plane has to be held at a rela- 


tively large angle of incidence, but for level flight a 
much smaller of incidence is required. The 
inclination at which the wing is normally set in order to 


give oe ona ll Go toe 7 at ogg depends on the 
i oO oats or h The latter angle 
iaed chends Wini the wadiien io in the utr, tn cree 
to correct the angle of incidence of the wings; but it 
does not follow that the change will give the best 
flying attitude for the hull. This attitude is often such 
as to give a higher drag than the hull form warrants, 
and higher than for a landplane of similar dimensions. 
Both these problems were attacked several years 
before the war by Major J. D. Rennie, F.R.Ae.S., 
A.M. Inst.C.E., chief sea designer of Messrs. Black- 
burn Aircraft, Limited, Brough, East Yorkshire, who 
sptennes Se ee ey ing bottom of a 
ying boat retractable. Details were given in Patent 
No. 433,925, which provided also for the retraction of 
the wing-tip floats or stabilisers. The latter were 
arranged to nest inside the engine nacelles and the 
planing-bottom portion of the hull was separated from 
the main ion, to which it was attached, by means 
of a set of links. The links were proportioned so that 
in the lowest position of the ing bottom the hull 
and the main plane assumed the best attitudes for 
take-off, while in the retracted position, with the 
planing bottom fitting snugly to the main portion of 
the hull, the whole hull had a good streamline form 
— machine was in level flight, with the incidence 
wings set accordingly. The specification gave 
details of the hydraulic operating muidaibie the 
retracting the lower portion of the hull and the wing- 
tip floats. 

The scheme outlined seemed to be most suitable for 
boats of medium size, for with larger boats and multiple 
engines the height of the wing above the water increased, 
while the propeller diameter remained the same, thus 
ensuring an adequate clearance for the propellers above 
the water. Even with power units of more than 
proportionately increased size, the diameter of the 
propellers would not increase at the same rate as the size 
of the hull, so that on any flying boat above a certain 
size the provision of clearance for the airscrews above 
the water did not appear to present much difficulty. 
The retractable planing bottom and wing-tip floats 
were tried out in practice on an experimental machine 
built by the Blackburn Company and known as the 
B. 20. This aircraft gave a highly satisfactory perform- 
ance both in the water and in the air, the retractable 
hull-bottom operating quite successfully, and ful- 
filling the designer’s intentions in every way. During 
the fight tests it was found that mooring operations 
and drogue handling from the deck of the pontoon were 
considerably easier than with the conventional type 
of flying boat. This led to greater efficiency in seaman- 
ship, a matter of considerable importance to the safety 
of the aircraft. Work on the protot: was unfortu- 
nately brought to an end by an accident, which was 
in no way connected with the new hull design, and 
although a second design was commenced embodying 
similar features to the B. 20, further work had to be 
postponed as war-time demands absorbed all the avail- 
able design and factory capacity. Nevertheless, the 
Blackburn Company still consider the project to be 
eminently sound and further developments may take 
place later. 

The Blackburn B.20 was a medium-size general- 
purpose high-wing cantilever monoplane of all-metal 
construction, with twin i carried in nacelles 
mounted on the leading edges of the wing. The air- 
craft is shown on the water, with the planing bottom 
and stabilisers lowered, in Fig. 1, on page 170; its 
appearance in flight, with the planing bottom and 
stabilisers retracted, is shown in Fig. 2, on the same 

. The main planes were tapered in plan, the 
wing tips being of unusual form and comprising the 
retractable floats. The tail plane and elevators were 
of elliptical form, and a single fin and rudder were 
used. Frise type ailerons were fitted to the main 
plane, and inboard of the ailerons there were Handley 
Page type flaps. Trimming tabs operated by the 
pilot were incorporated in the elevators and the rudder, 
and balance tabs were fitted to the ailerons. The span 
(with the = pecan Been - ft.; the overall 
length was 69 ft. 8 in.; the height (on the beaching 
chassis with the planing bottom down) was 25 ft. 2 in. ; 
the wing area (gross, including floats) was 1,066 sq. ft. ; 
the chord at the root of the main plane was 17 ft. 6 in. ; 
and the aspect ratio (mean) was 6-3. The hull depth 
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(with the ghoks bottom retracted) was 11 ft. 8 in., 
and with the planing bottom lowered, 16 ft. 4} in. 
The wing loading (based on the gross wing area) was 
32-8 Ib. per foot, and the power loading at 
take-off was 10-2 lb. per brake horse-power. The 
pas of the tail plane and elevators was 33 ft.; the 
ord of the tail plane and elevators at the root was 8 ft. 
and the height of fin and rudder was 11 ft. 4 in. The 
power plant consisted of two Rolls-Royce Vulture 
24-cylinder liquid-cooled supercharged engines, each 
omens 9 & maximum power at take-off of 1,720 brake 
wer, and a maximum power at 5,750 ft. of 
horse-power, the fuel used being of 87 octane 
pi The -propellers were of the three-blade 
constant-speed Hydromatic type, 15 ft. 6 in. in dia- 
meter. There were four fuel tanks, each of 244-gallons 


capacity. “ 

In view of the experimental nature of the aircraft, 
no defensive armament was fitted, but provision was 
made in the design for the fitting of power-driven 
turrets. Bombs were carried in the centre section of the 
main plane, there two bomb cells on each side 
of the aircraft, and the bomb doors being arranged to 
take up a position inside the wing depth when open. 
A number of flights were ne with the prototype 
in the condition described and the estimated speeds 
were: 280 m.p.h. maximum at sea level; 302 m.p.h. 
at 5,750 ft.; and 322 m.p.h. at 15,000 ft. With mid- 
upper and tail gun turrets fitted, the estimated maxi- 
mum speeds were: 268 m.p.h. at sea level; 288 m.p.h. 
at 5,570 ft.; and 306 m.p.h. at 15,000 ft. Cruising at 
200 m.p.h., the aircraft had a range of 1,500 miles. 

The mechanism employed for operating the retract- 
ing bottom of the B.20 machine, and which may be 
used in further machines of the same class, can now 
be described. The attachments of the planing bottom 
to the fuselage consist of two braced frames, which 
act as radius rods. Retraction is accomplished by 
four identical hydraulic jacks, two forward and two 
aft. The jacks are mounted in the fuselage and their 
ram-rods are attached to the planing bottom close to 
the attachments of the braced frames. The jacks are 
fitted as near to the sides of the planing bottom as 
possible consistent with keeping them inside the 
fuselage shape. With the jacks fully extended, the 

bottom is in its lowest position; with the 
jacks closed, it is fully retracted. In the retracted 
position of the ing bottom, the hinge pins of the 
braced frames all lie in one e, and to avoid excessive 
torsion and end loads in frames the precaution is 
taken to synchronise the jack movements. The four 
jacks are synchronised in pairs, the 
diagonally across the machine ; that is to say, between 
the front port and rear starboard jacks in one case, 
and. between the front starboard and rear port jacks in 
fully other case. The jacks are locked, when in the 
ay a a by fluid being trapped in them. 
This method of locking is sufficiently positive to enable 
the machine to be left at moorings for long periods 
pea attention. The fluid locks are opened when 
is applied on the under sides of the jacks to 
retract Law audee bottom. This permits the locking 
fluid above the rams to return to the header tank. 

The control system for one pair of jacks is shown in 
Fig. 3, on page 170. The ram rods a and b are coupled 
by a cable in such a ae that when they move up or 
down together one slacken the cable and the other 
will tighten it unless the speed of movement is exactly 
the same for both jacks. At a point in the cable run 
between the jacks the cable is deflected over the three 
pulleys of the synchronising valve. The two outer 





pulleys are mounted on the valve body c, and the centre 
pulley is mounted between plates which couple and 
synchronise the two double-beat valves d and e. These 
valves are given a tendency to move downwards by the 
compression springs below them, but this tendency is 
opposed by the tension in the cable, which tends to 
raise the middle pulley and both valves as well. Valved 
serves the top ends of the jacks and valve e serves the 
lower ends. Each valve is provided with a pair of 
by-pass non-return valves; these are shown in Fig. 3 
as spring-loaded balls. Their purpose is to enable 
fluid under pressure to pass from the selector valve f 
to the jacks, irrespective of whether the valves d and e 
are open or closed. They cannot be used, however, 
by fluid returning from the jacks to the header tank 
through the selector valve. These return movements of 
fluid are effectively controlled by the valves d and e, 
and it is in this way that the jack movements are 
synchronised. In Fig. 3, the selector valve is shown 
in the position where it causes the jacks to extend by 
letting fluid pass under pressure from the supply pump, 
by both ends of valve d, to the top sides of rams a 
and 6. The position of the valve d is immaterial, since 
if either end happens to be on its seat the fluid merely 
follows the alternative route through the corresponding 
by-pass valve. The fluid returning from the under 
sides of jacks a and b normally passes by both ends 
of valve ¢ simultaneously on its way, through the 
selector valve f, to the header tank. If, however, 
either end of the valve e is on its seat, the flow of fluid 
from the corresponding jack is effectively prevented, 
there being no return path through the by-pass valves 
to the selector valve. 

In Fig. 3 the jacks are shown extending together. 
When this happens of its own accord, the valves d and e 
occupy the mid position, as shown in the diagram. 
Let it be supposed now that the jack a attempts to 
overtake the jack b. The result of a small excess move- 
ment of a will be to tighten the cable and raise both the 
valves d and e. The bottom ends of both valves will 
at once make contact with their seatings, and while 
the seating of d makes no difference to the fluid flow, 
the seating of e ts any more fluid from escaping 
from the bottom of jack a. In this way the jack a is 
checked and prevented from moving again until the 
jack 5 descends sufficiently to become level with it. 
If the jack 6 tries to overtake the jack a, the cable is 
slackened and the valves d and e are lowered until their 
top ends seat. The seating of the valve d at its top end 
is a matter of no consequence, but the seating of the 
valve e prevents further downward movement of the 


being | jack b by.trapping the fluid underneath it until such 


time as the jack a can catch up the jack 5. The action 
described is reversed when the selector valve f is 
moved to the right to admit fluid from the to 
the jacks thro’ the valve ¢ instead of the valve d. 
The latter valve then becomes the controlling one, for 
when the jacks are closing up, the fluid from above 
a and 6 has to make its way back to the header tank 
through this valve d. 

The synchronisation of one pair of jacks with the 
other pair calls for no special provisions as it is auto- 
matically ensured by the rigidity in bending and torsion 
of the fuselage and the planing bottom. jacks are 
eeee Si sone = opeeting 8 proximately 6 ft. 
wide by 18 ft. long. test in which the 
acclepatacmnes aalictaniis tation canis ene Gebel aaa 
total load, the travel of the jacks was the same at every 
instant to within an eighth of an inch. The hydraulic 
equipment was supplied by Messrs. Automotive Pro- 
ducts Company, Limited, Leamington Spa. 








CONVERSION OF K3 CLASS LOCO. 
MOTIVE; LONDON AND NORTH 
EASTERN RAILWAY. 


BEerweEN 192] and 1937 the London and North 
Eastern Railway Company built rather more than 150 
mixed traffic tender e es of the K3 class designed 
by the late Sir Nigel Gresley, then Chief Mechanical 
Engineer. These are 2-6-0 engines and have three 
cylinders. One of them, engine No. 206, has recently 
been rebuilt to the designs of Mr. Edward Thompson, 
O.B.E., M.I.Mech.E., the present Chief Mechanical 
Engineer, the principal alteration being the substi- 
tution of two cylinders for the original three. This 
change will make the engine more economical in main- 
tenance, and gives a further measure of standardi- 
sation, as the new cylinders and most of the motion 
details are identical with those fitted to the later 
4-6-0 and 2-8-0 tender engines, and also to the 
recently built 2-6-4 tank engines. The policy of both 
building new engines and rebuilding existing engines 
with two standard cylinders of 20 in. bore and a piston 
stroke of 26 in. may be said to have dated from 1942, 
when Mr. Thompson introduced his 4-6-0 “‘ Antelope ” 
class engine named ‘“ Springbok,” which was described 
in ENGINEERING, vol. 155, page 47 (1943). 

In conjunction with driving wheels of 5 ft. 8 in. in 
diameter, and a boiler pressure increased from 180 |b. 
to 225 lb. per square inch, the new cylinders give the 
rebuilt K3 class engine a rated tractive effort (at 
85 per cent. boiler pressure) of 29,250 Ib. or less than 
1 per cent. below the figure for the engine as originally 
built. The accompanying illustration shows the con- 
verted engine, which differs very little in appearance 
from engines which still retain three cylinders. The 
drive from the cylinders is taken to the middle pair 
of coupled wheels, the weight on which is 20 tons 12 cwt. 
The weights on the leading and trailing coupled wheels 
are 20 tons 13 ewt. and 20 tons, respectively, giving a 
total adhesive weight of 61 tons 5 cwt. The factor of 
adhesion is 4-69. The leading truck carries 10 tons, 
and, therefore, the toal weight of the engine in working 
order is 71 tons 5 ewt. In its original form the K3 
class engine is slightly heavier, weighing 72 tons 12 cwt., 
but the maximum axle load is a little less, being 
20 tons 7 cwt. 

The new cylinders have piston valves 10 in. in dia- 
meter, which are actuated by the standard form of 
Walschaerts valve gear. This gives a cut off of 75 per 
cent. piston stroke in full gear, when the valve travel is 
64 in. The steam lapis igin. The original cylinders, 
three in number, had a bore of 18} in. ; they were fitted 
with 8-in. piston valves which had a "maximum travel 
of only 5§ in. The cut off in full gear was at 65 per 
cent. of piston stroke, and the centre valve was actuated 
by: the well known arrangement, due to Sir Nigel 
Gresley, for di ing with a pg valve gear. 

Though Se Stites i pressure in the 
rebuilt engine, and has poet thicker barrel plates, 
it is unchanged in other . The total heating 
surface remains 2,308 sq. ft., made up of 182 sq. ft. 
for the firebox, 1,719 sq. ft. for the tubes and fiues, 
and 407 sq. ft. for the superheater. The grate area is 
also the same as before, namely, 28 sq. ft. There are 
217 small tubes, which have an outside diameter of 
1} in., and 32 flue tubes, which have an outside dia- 
meter of 5} in. The distance between the tube plates 
is 11 ft. 11g in. The tender weighs 52 tons in working 
order, and its ca se, os a a or ge 
74 tons of coal. engine is equipped with a steam 
brake and a vacuum ejector. 
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PREHEATING EQUIPMENT FOR BAKELITE STRIP. 


MESSRS. BAKELITE 


LIMITED, LONDON. 





THE PREHEATING OF LAMINATED 
BAKELITE STRIP. 


BaKELITE laminated sheet being used for a wide 
variety of purposes in the electrical, radio and allied 
industries, it may be of interest to refer to a recent 
method of preparing stock for components which are 
formed by punching or stamping. The apparatus 
employed is shown in the accompanying illustration 
and the patent rights covering it have been acquired 
by Messrs. Bakelite, Limited, 18, Grosvenor-gardens, 
London, 8.W.1, who have, however, announced their 
intention to make the knowledge of the apparatus 
freely available to manufacturers interested in the 
type of work concerned, and to supply drawings and 
such other information as may be n . The 
particular type of Bakelite laminated sheet concerned 
is capable of being formed into components of the 
desired contour by a punching operation carried out 
in presses similar to those used for stamping small 
metal parts in quantity. The material does not suffer 
any change in the process as regards its good insulating 
properties, its dimensional accuracy and stability, nor 
is it affected adversely as regards the ease with which 
the parts can be fabricated in mass production. 

The type of material is known as Bakelite laminated 
punching stock and is usually produced in a range of 
thicknesses from 0-010 in. to #% in. Certain of the 
grades, suitable for low-tension insulation under oil, 
or where the component is not subjected to humid 
conditions, can be punched in the cold state, but where 
the highest electrical properties are required the 
grade suitable can only be punched at temperatures 
ranging from 100 deg. C. (212 deg. F.) to 140 deg. C. 
(284 deg. F.). In any case, hot punching is preferable, 
since it results in better punchings all round, and, in 
consequence, the apparatus now described can be 
usefully employed with any of the grades. The heating 
of the stock is not per se a new technique, since several 
methods of effecting it are already in use. It is claimed, 
however, that the method illustrated offers definite 
advantages over those already practised, a point which 
is most clearly brought out by a reference to existing 
methods. The first of these methods, the hot plate, is 
convenient and economical to construct, but it is diffi- 
cult to control its temperature with any Gogrne of 
accuracy and impracticable to secure uniform heating 
of the strip, owing to the fact that the strip is heated 
only on the side adjacent to the plate and the two 
rarely making contact over the whole surface of the 
strip. Moreover, blistering with consequent wastage of 
material may occur. 

The second method is that of placing the strip in a 
thermostatically-controlled oil bath. The method is 
satisfactory provided that the strip is not left in the 
bath too long, but oil is naturally left on the punchings, 





which then have to be degreased. This involves an 
additional process, and the operatives dislike worki 
with oily strip which is liable to soil their clothes an 
shoes. The third method, which is to use an air oven, 
is a clean one, but is not so certain as is desirable, since 
it seems that the length of time that the strip is left 
in the oven tends to vary too widely for uniform 
efficiency. It will be realised that in all three methods 
the heating equipment is separate from the punching 
tool, a layout which involves the transfer of the strip 
from one to the other and requires additional floor 
space. The transfer is necessarily intermittent and a 
loss of heat occurs not only during the transfer, but the 
cooling continues during the punching process, so that 
it is necessary to reheat each strip several times before 
the entire length can be punched. This reheating 
obviously wastes time, but is still more serious from 
its tendency to impair the punching qualities of the 
material, frequently resulting in bad punching towards 
the end of the strip. 

The new method consists of passing the strip through 
a tunnel adjacent to the actual punching tool, the top 
and bottom walls of the tunnel being heated by a 
stream of hot compressed air circulating through a 
cavity within them. The strip is thus ea ae 
heated to the desired temperature by contact on bo’ 
surfaces. The edges of the strip are heated by the 
guide strips between which it runs, these strips being 
themselves heated by the top and bottom wa The 
tunnel with the entering end of the strip protruding 
from it can be clearly distinguished to the left of 
the tool assembly in the illustration. It is partly 
supported on the machine table or bolster and partly 
by a forked stay on its overhanging portion. The top 
and bottom walls, as already stated, are formed with 
a cavity for the hot air. Taking the top wall, a cross- 
section would show it to be constructed of a flat plate 
surmounted by an inverted “channel” of thin plate 
forming the cavity. A larger “ channel” lies over the 
smaller one the space between the two being filled in 
with slag wool to prevent loss of heat. The cavity is 
thus insulated at its sides and top, the flat bottom plate, 
which is in contact, or virtually so, with the top surface 
of the work strip being heated by circulation of hot air 
through the cavity. The bottom wall of the tunnel 
is of the same construction, and the guides, or fences, 
which form the sides of the tunnel, are merely narrow 
strips of metal not attached to the tunnel. Different 
thicknesses of work are provided for by different 
thicknesses of the side strips, while different widths of 
strip are met by simply adjusting these strips laterally. 
The whole assembly of side strips and top and bottom 
walls is made capable of adjustment by being clamped 
together by straps and bolts, as seen in the illustration. 

The hot air is introduced into the cavities of the to 
and bottom walls through nipples which pass throug! 


the side lagging of the top and bottom walls. Two 
i i are visible in the illustration to 
supporting yoke, but the position of 
those actually in use can only be inferred by the 
lagged supply pipe, conspicuously light in tone, seen 
behind the yoke. air may be heated in any con- 
venient way ; electrical heating is generally easily pro- 
vided. This type of heating is used in the machine 
illustrated, some of the apparatus being visible on the 
extreme left. The air escapes from the end of the 
tunnel into a casing surrounding the punch and die, 
and, being still hot and having a fairly high velocity, 
keeps these parts warm, and, at the same time, free 
from swarf. The heated strip does not, therefore, 
come into contact with a cold tool, so that it is not 
chilled. On some special jobs the exhaust air is em- 
ployed to blow a fine mist of oil on to the punch, the 
oil being fed into the issuing stream of air from a drip- 
feed oil container. Such a container is seen fitted to 
the machine in the illustration, though not actually 
in use. It will be obvious that oil is only employed 
where it is essential to do so, since its unrestricted use 
would defeat one of the advantages claimed for the 
apparatus, namely, cleanliness of operation. It may 
be here noted that the apparatus can be designed 
in different ways from that shown to suit particular 
conditions. It is seen in the illustration fitted to a 
standard inclinable press of the type made by Messrs. 
J. Rhodes and Sons, Limited, Wakefield, and the 
photograph from which the illustration has been 
reproduced was taken in the shops of Messrs. Pye, 
Limited, Radio Works, Cambridge. 

Some particulars of performance may now be given. 
The plant dealt with was installed for demonstra- 
tion purposes. The electric air heater was placed 
above the press and so occupied no floor space. It 
was , had a loading of 74 kW, and was 
capable of heating 40 cub. ft. of free air per minute 
to a temperature of 500 deg. C. (932 deg. F.). Thermo- 
static control was fitted, the thermostat being set 
for 300 deg. C. (572 deg. F.). The volume of free 
air used was approximately 10 cub. ft. per minute, 
and the tool was. heated by the exhaust air to a tem- 
perature of 65 deg. C. (149 deg. F.). The temperature 
of the surfaces of the air tunnel in contact with the 
strip passing through it varied along their length from 
300 deg. C. (572 deg. F.) to 110 deg. C. (230 deg. F.). 
The length of the tunnel was 27 in., and the strip being 
punched was 24 in. wide by + im. thick. It was 
fed through the machine at the rate of 8 ft. per 
minute and the number of punching strokes ranged 
from 30 to 50 per minute. It will be clear from a 
comparison of the volume of air actually used and the 
capacity of the heater that this could supply hot air to 
four presses of the same size. Where a number of 
presses are grouped reasonably close together, a heater 
eommon to all may, therefore, be conveniently installed. 





COMBINED POWER AND PROCESS 
STEAM GENERATION. 


Tue sixth of the second series of lectures and dis- 
cussions arranged by the Association of British Chemi- 
cal Manufacturers on the efficient use of fuel and 
power in chemical processes was delivered in Man- 
chester on April 4 and in London on April 18. The 
lecture was entitled “ The Sim us Generation of 
Power and Process Steam,” and was by Mr. Oliver Lyle, 
of Messrs. Tate and Lyle, Limited, London. A short 
summary of it is given below. The main theme of Mr. 
Lyle’s lecture was that there was scarcely any steam 
plant of which the efficiency, purely from the point 
of view of reduction in coal consumption, could not be 
improved if the steam were used for both power and 
process work. The examination of the problem neces- 
sitated an analysis of the losses, preventable and 
unavoidable, incurred in running a power-generating 
installation. Of the external losses, Mr. Lyle criti- 
cised the inadequate lagging sometimes evident in 
the engine room. Some radiation losses were ine- 
vitable but could be minimised. Leakage also did 
not always receive proper attention; it might be 
serious, especially with superheated steam. A gland 
for a rod 1 in. in diameter and having a clearance of 
only 0-005 in. might result in the expenditure of 
14 tons of coal a year, with the plant running for 
three shifts a day and at a pressure of 300 lb. per 
square inch. Little could be done by the operating 

ineer to minimise friction and windage, which were 
matters for the designer. The generator loss, in a 
few cases, could be reduced by improving the power 
factor, but, normally, this was not necessary. 

Mr. Lyle then examined the internal losses in both 
reciprocating engines and steam turbines. Wire-drawing 
was one of these, but it gave rise to a degradation of 
energy rather than to a positive loss of heat. Cylinder 
condensation, especially that part which was re- 
evaporated on a fall in pressure, was important, but, 





although this latter heat was lost to power generation, 
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it was available for process work requiring heat since 
the heat passed out in the exhaust. Similarly, the losses 
—_ to valve leakage, piston leakage, and rotor tip 
and interstage leakage were lost to power generation 
only. They were recoverable, together with any blade 
friction heat, from the exhaust if that were made use of. 


The gland leakage from the turbine was often a serious S 


source of loss ; many turbine builders provided for the 
leakage to be di to the atmosphere, an 
ment that had the advantages that the ure on the 
Inch: stage ofthe gland nn lreneed end he} was 
penne: ot seg Gland leakage, however, some- 
times proportions, especially if the gland 
had been damaged by a too rapid run-up. In his own 
factory, the turbine glands were damaged, the high- 
pressure gland leaking at the rate of about 4,000 Ib. 
of steam per hour while the leakage at the low-pressure 
gland was about 3,000 Ib. per hour; but this leakage 
was not lost, it was piped to a process main carrying @ 
pressure of 10 lb. per square inch. It was not, of course, 
available for power ion. There was still a small 
leak to atmosphere in the final stage of the gland, 
pe leak was always slightly increased when the 
steam was pi to a process main, since there 


The heat loss in the exhaust was by far the greatest 
loss in all types of steam-driven prime mover. In a 
pe sce condensing power station, this loss repre- 
sented about 65 per cent. of the heat put into the steam 
in the boiler; in an engine exhausting to the atmo- 
sphere, such as a locomotive or a colliery winding 
engine, heat lost in the exhaust might be about 85 per 
cent. or 90 per cent. of the heat put into the steam. 
This loss variation depended on the engine cycle ; and 
if the cycle were altered so as to use the heat in the 
exhaust steam much of the loss would disappear. Mr. 
Lyle suggested for this alteration a combination of 
wer generation and exhaust heating and supported 

argument by an analysis of the energy distribution 
in six examples. In a good power station, out of 100 
heat units liberated in the boiler furnace, 15 units 
were lost in the boiler plants, 1 unit was used by the 
auxiliaries, 1 unit was lost in the turbo-generator, 
54 units passed out in the exhaust, and 29 units were 
converted into The overall efficiency was 29 
cent. and coal consumption was 0-99 lb. per 
tt-hour. Comparing this with a good plant 
raising steam for process use, of 100 heat units, 17 units 
were lost in the boiler plant and 1 unit was used in the 
auxiliaries, 82 units being available for process heat. 
This gave an overall efficiency of 82 per cent. 

The effect of altering the cycle by taking a good 
combined heating and power plant but supplying the 
steam at a higher pressure with a slight degree of super- 
poy was next considered. The same amount of heat 
as before went to the process it, namely, 82 units, 
but the higher pressure sreubmiechon ieee. units 
were available of which 8 units were used for power. 
The boiler plant loss was taken as 19 unit., the generator 
loss as 1 unit and the auxiliary loss as 1 unit. The 
generating efficiency was, therefore, 73 per cent. and 
the overallefficiency 81 per cent. The coal consumption 
per kilowatt-hour was0-39 Ib. Themain point of the argu- 
ment was that from the point of view of national coal 
conservation it was almost impossible to have such a 
bad engine that power could not be generated for less 
heat than was needed in the finest power station, pro- 
vided that all the exhaust steam could be economically 
used. The economic aspect of the combined plant 
turned on the measurement of the heat in the exhaust 
steam, which was not an easy 
reliable calorimetric methods had been perfected ; 
empirical factors had therefore to be adopted and 
proposals for these were invited. 





FRENCH RAILWAys BEFORE AND AFTER D-Day.—An 
interesting little booklet, entitled “ Resistance and Re- 
construction on the French Railways,” has recently been 
published by French Railways, Limited, 179, Piccadilly, 
London, W.1. In the first part of the booklet, a graphic 
account is given of the organisation of the underground 
resistance movement among French railwaymen and of 
what they accomplished in the struggle for the liberation 
of their country, often at the cost of their lives. In the 
period January to August, 1944, as many as 1,133 
separate acts of sabotage were carried out in two areas 
alone (Dijon and Lyons) by railway resistance groups 
of the Résistance-Fer as part of the general tactical plan 
to cripple the enemy’s power of movement prior to and 
after the Allied landings in France. The second part of 
the booklet gives details of the very great damage done, 
before the final liberation of the country, to the railways 
and railway plant by sabotage, Allied bombing and 
shelling, and enemy demolitions. The difficulties of 
reconstruction and the share taken by French railway 
officials and staffs in restoring essential traffic for the 
supply of the Allied armies and the civilian population 
are then dealt with. Some interesting illustrations and 
maps are included. 
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Associate Member to Member.—Thomas Edward 
Beacham, B.Sc. (Eng.) (Lond.), London, 8.W.1; 

ugene oy cee. Beaumont, 0.B.E., London, W.C.2; 
H 

0} 2 ; ? ? 
8.W.1; Edwin Butler, M.A. (Oxon.), London, 8.W.1.; 
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Doncaster; George Harold Martin, Newcastle-upon- 
Tyne; Frederic Henry Newman, London; Wilfrid 
Oldfield, Bengal, India; Alfred John Penn, London ; 
Harold Rudgard, Watford; John Bryan Stapylton- 
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Bank of London and South America Limited. Post-War 
Book No. 2. Post-War Exports from Latin America. 
Offices of the Bank, 6, 7 and 8, Tokenhouse-yard, 
London, E.C.2. [Free.] 

The British Electrical and Allied Industries Research 
Association. Technical Report No. B/T 40. Methods 
of Testing Finished Mouldings. By B. SHEARMAN, 
B. C. FLEMING-WILLIAMS and others. Offices of the 
Association, 15, Savoy-street, Strand, London, W.C.2. 
[Price 34s. 6d. net.) 
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lected Papers on Metallurgical Analysis by the Spectro- 
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Engineering Experiment Station, The Ohio State 
University, Columbus 10, Ohio, U.S.A. [Price 25 cents.] 
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tracts. H.M. Stationery Office, Kingsway, London, 
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United States National Bureau of Standards. WHand- 
book H40 (Superseding Handbook H21). Code for 
Protection Against Lightning. Parts 1, II and III. 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C., U.S.A. [Price 
20 cents.) 

United States Coast and Geodetic Survey. Special Pub- 
lication No. 235. The State Coordinate Systems. A 
Manual for Surveyors. By Hucu C. MrrcHett and 
Lansine G. Smmmons. Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, D.C., 
U.S.A. 

Flour Milling. By J. F. Lockwoon, assisted by ANTHONY 





Simon. The Northern Publishing Company, Limited, 
37, Victoria-street, Liverpool, 1, [Price 25s.] 


>| chief officer of the 


PERSONAL. 


' Lorp LEATHERs has been elected chairman of Messrs, 
William Cory and Son, Limited, in place of Sim A. ©, 
CorY-WRIGHT, who has retired from the chairmanship, 
but remains on the board. 


Sik Hu@H Braver has been released, at his own 
request, by the Minister of Works from his appointment 
as Controller-G 1, Ministry of Works. The release, 
which is to take effect from the end of September, is in 
accordance with long-standing arrangements made with 
the late Minister of Works. 

GENERAL SiR FREDERICK PILE, Bt., G.C.B., D.S.0., 
M.C., Director-General of the Ministry of Works, has 
Placed his resignation at the disposal of the Minister of 
Works, who has pted it. G 1 Sir Frederick Pile 
has taken this step in order to facilitate the re-organisa- 
tion of the Ministry consequent upon the alteration of 
its responsibilities in relation to housing. 

Mr. ALFRED BARNES, the Minister of War Transport, 
has appointed Mr. G. R. Strauss, M.P., to be chairman 
of the Committee on Road Safety, in succession to 
Mr. Pump NoEL-BaKER, M.P. Mr. Strauss is Parlia- 
mentary Secretary to the Ministry. 

COMMANDER PHILIP BaKER, O0.B.E., R.N. (retd.), has 
been appointed public relations officer to the British 
Export Trade Research Organisation (B.E.T.R.O.), the 
address of which is Georgian House, Bury-street, St. 
James’s, London, 8.W.1. 

Mr. W. H. Hanp, of the Midland Electric Corporation 
for Power Distribution, Limited, has been made deputy 
National Electricity Employers’ 








Organisation. 

Dr.-Inc. E. ZUREK has resigned his position on the 
staff of Brockhouse Engineering (Southport), Limited, 
Crossens, Southport, Lancashire, and is taking up a 
post with Messrs. John Yuille (Metal Wools), Limited, 
Glasgow, on October 1. 


Mr. G. V. RickaRDs has been appointed Senior Tech- 
nical Officer, Southern Region, Board of Trade. 


Mr. H. C. H. ARMSTEAD, B.Sc. (Eng.) (Lond.), A.C.G.I., 
M.1.E.E., M.I.Mech.E., has resigned the position of chief 
electrical engineer to the Government of Hyderabad, 
India, and is shortly joining the home staff of Messrs. 
Merz and McLellan. 

MaJsor EGBERT CaDBURY has been elected a director 
of the West Gloucestershire Power Company, Limited. 


MeEssrs. CHADBURNS (LIVERPOOL), LIMITED, Liverpool, 
20, announce the resignation, as from July 31, of MR. 8. T. 
Pieort, hitherto a director and managing director of the 
company. Mr. D. C. BamMrorpD and Mr. R. 8. VIDAL- 
HALL have been elected directors. 

Mr. Hatam R. HAERLE, A.M.I.Mech.E., and Mr. 
Purr Love, B.Sc., A.R.T.C., Wh.Sc., M.I.Mech.E., 
have recently joined the staff of Messrs. The Heywood 
Compressor Company, Limited, Redditch, as technical 
sales manager and research manager, respectively. 

Messrs. British LATIN AMERICAN AIR LINES, 
LiwreD, have announced that, on and after Septem- 
ber 3, 1945, all communications should be addressed to 
the offices of the company at 19, Grafton-street, London, 
W.1. Telephone: REGent 4141. Telegrams: Airlines 
Piecy London. 

Messrs. BirKBys, LrurrepD, Liversidge, Yorkshire, 
have appointed Mr. D. W. FLETCHER as Midlands 
manager. Mr. Fletcher will take up his new duties at 
the end of September. His address is 837, Shirley-road, 
Hall Green, Birmingham 28. His telephone number is 
Birmingham (Shirley Green) SHI 1797. 





BRITISH-BUILT TRAWLER FOR FRANCE.—Messrs. Hall, 
Russell and Company, Limited, Aberdeen, have received 
an order for a large trawler from Le Ministére des Travaux 
Publics et des Transports du Gouvernement Provisoire 
de la République Francaise, which is represented in 
London by Les Services de la Marine Marchande en 
Grande Bretagne. The length between perpendiculars 
is to be 207 ft., the breadth 35 ft. 6 in., and the moulded 
depth 19 ft. 8 in. The propelling machinery is to consist 
of two oil-fired Scotch boilers and steam engines develop- 
ing 1,150 indicated horse-power. The capacity of the 
oil bunkers is to be 650 tons. The vessel is for use mainly 
in cod fishing on the Newfoundland Banks and in the 
waters of Iceland and Greenland. 


BRANCH OF THE INSTITUTE OF WELDING AT WOLVER- 
HAMPTON.—Meetings of the Institute of Welding held at 
Wolverhampton have been well attended and, in 1944, 
the Council of the Institute decided to divide the Mid- 
land’s Branch into two branches, to be known as the 
Birmingham Branch and the Wolverhampton Branch, 
respectively. The Wolverhampton Branch will serve an 
area including 190 members. Particulars of the new 
branch, and of the inaugural dinner to be held on Septem- 
ber 26, 1945, in connection with its formation, can be 
obtained from the secretary, Mr. E. Flintham, 113, 





Windsor-avenue. Wolverhampton. : 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—The pending cancellation of a substan- 
tial part of the remaining programme of production for 
war purposes has not occasioned Scottish steelmakers any 
appreciable anxiety, as they are convinced that the peace- 
time tasks and accumulated demand for civilian needs 
will provide ample employment for all the plant capacity 
available. Scottish steelmakers are, in fact, almost 
fully employed, relative to their current working re- 
sources, but it must be pointed out that fuel problems, 
together with the shortage of various classes of skilled 
Jabour needed in smelting shops, galvanising shops, etc., 
preclude the maximum production on the pre-war scale. 
The local expansion in shipbuilding orders has renewed 
activity in the yards and in the engine shops along the 
Clyde, and it would appear that there will not be much 
idle plant during the next few months at any rate, 
despite the reticence of owners to buy new ships at 
current high prices. Sheetmakers are almost over- 
whelmed with orders, and the galvanising departments 
are heavily in arrears with deliveries owing to shortage 
of labour. Re-rollers are getting busier, also, but would 
welcome the relaxation of the restrictions on export. 
The bloc tonnage authorised by the Board of Trade for 
export is only @ small fraction of the business waiting to 
be placed by overseas buyers. 

Scottish Coal.—Supplies are still below what is needed 
wo cover the priority programme laid down by the control, 
members of which are concerned about the winter 
outlook. Against what is apparently a hopeless race to 
prepare stocks for winter needs, there has to be set 
the termination of many war contracts and the shutting 
down of a large part of the Scottish war programme of 
armaments, all of which must release coa] in considerable 
quantity. Another factor is the pledge of the Scottish 
miners to increase the weekly output by 26,000 tons ; 
it is obvious, however, that an extra 26,000 tons a week 
would be insufficient to bridge the present gap between 
supply and demand. Statistics indicate that, if the 
present personnel engaged at the Iface in S 
were working as they were working in 1939 the weekly 
output would be 101,000 tons higher; the numbers are 
fewer, but the comparison allows for that, the point 
being that individual output on the average is far below 
the pre-war level. If the labour force at the face were 
even producing as much coal per man as each face- 
worker was producing last year the weekly figures would 
be raised by 29,000 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—There is a steady flow of orders for a 
wide variety of peace products, both for the home market 
and for export, but progress in their execution is retarded 
by scarcity of labour. Closing of Government shadow 
factories managed by Sheffield firms and closing of 
Government works xtensions owing to cessation of orders 
have entailed considerable movement of labour from one 
branch of industry to another, but the releases have not 
filled the gaps in the labour ranks. A large volume of 
export business is waiting for further skilled labour. 
Manufacturers of machine tools are making progress 
with orders placed some time ago by iron and steel firms 
proceeding with plans for the installation of new plant 
and machinery. Light-castings departments are endea- 
vouring to meet the heavy requirements of the building 
trades, but here again labour shortage is the difficulty. 

South Yorkshire Coal Trade.—There are signs of some 
slight improvement in coal production, and a tendency 
towards better time-keeping at some collieries. A little 
more coal has been reaching the depots, but supplies are 
generally so short that depots are quickly cleared. Out- 
crop coal is being used to a larger extent in all sections, 
but chiefly the domestic section and public utilities ; 
electricity undertakings are dependent chiefly on outcrop 
coal. Industrial steams are heavily sold forward, and 
there is a demand for supplies to add to the meagre 
reserves. Coking coal is in good request, and the make 
of coke is adequate for present needs and provides some 
surplus for stock. Export business is severely restricted. 
Bunkering coal is in steady and constant demand. 


+) a 








PROPOSED POWER STATION NEAR DURHAM.—The 
application of the North-Eastern Electric Supply Com- 
pany, Limited, for permission to erect a power station 
at Kepier, near Durham, was considered in December, 
1944, by the Electricity Commissioners, who found the 
company’s proposal satisfactory on technical grounds, 
and by the Ministry of Town and Country Planning, 
who, however, objected on planning grounds to a power 
station at this particular point. The Minister of Town 
and Country Planning has now been informed by the 
company that the immediate need for an increase in 
generating facilities will be met by installing plant at 
another site. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Reports of two Continental 
coal deals have aroused a good deal of interest on the 
South Wales steam-coal market during the past week. 
News that the Allies had made arrangements for the 
supply of 350,000 tons of coal a month over the rest 
of the year to Italy caused some surprise. No further 
details had been received by local exporters, although 
pre-war Italy was one of the district’s largest markets. 
It was generally believed locally that Italy’s needs, 
which it would be quite impossible for South Wales to 
handle in view of the present shortage of supplies, would 
be met by the United States and Ruhr producers. The 
conclusion of an agreement between Poland and Sweden 
whereby Poland would supply coal and coke and Sweden 
timber and iron ore, etc., also aroused surprise as it was 
not expected that the Polish industry would have suffi- 
ciently recovered to be able to enter into any large-scale 
foreign contracts. New business was very difficult to 
negotiate on the Welsh steam-coal market, last week, as 
deliveries to some of the high-priority consumers in the 
home section were still dislocated from the recent stop- 
pages at the mines. Although home demand was briskly 
upheld, therefore, the amount of new business that 
could be entertained was limited. There was a good 
foreign demand, but the export trade was severely 
hampered by the lack of available supplies. Order books 
are well filled for some time ahead for all the large 
descriptions, and as the demand is actively maintained 
the tone was very firm. The sized and bituminous small 
descriptions received attention, but order books were well 
filled forward for these sorts and the recent strength was 
fully upheld. Best dry steams were active and firm, 
but some of the inferiors received little attention. Patent 
fuel and cokes were active in the same section and the 
demand was maintained. 

Swansea Steel-Sheet Industry.—The report issued by the 
Incorporated Swansea Exchange states that, last week, 
steady conditions ruled in the tin-plate market, which 
had a firm tone. Makers have full order books for the 
current period and home consumers experienced diffi- 
culty in placing orders for further quantities. The same 
conditions applied to steel sheets. Owing to restrictions, 
exports were on a meagre scale. The scrap iron and 
steel market continued quiet, the demand being chiefly 
for the heavier and better qualities. The prices of iron 
and steel products and of non-ferrous metals were as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 sheets measuring 20 in. by 14 in., 
29s. 9d. f.0.r. for home consumption and 30s. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings of tin, 
30s. and 30s. 43d. per box f.o.r. for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box f.o.r. at makers’ works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel 
sheet and tin-plate bar, 121. 2s. 6d., all per ton, 
delivered. Welsh hematite pig iron, 71. 9s., and Welsh 
basic pig iron, 61. 15s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. The distribution of sup- 
plies of metallic tin is controlled and the price of the 
metal is 3001. a ton. The maximum price of fire-refined 
copper (containing not less than 99-2 per cent. of the 
metal) is 607. 10s. a ton, and that of high-conductivity 
electrolytic copper, 627. a ton. The maximum control 
price of good soft pig lead is 311. 10s. a ton, and that of 
spelter, 327. 15s. a ton. 





“ BRITISH WORK ON PERSIAN Rariways.”—A brochure 
having the title of this note has been published by 
The Railway Gazette, 33, Tothill-street, London, 8.W.1, 
to bring into greater prominence the achievements of the 
Royal Engineers during the 15 months in which they laid 
the foundation for effective aid to Russia. Text and 
illustrations have been reprinted from issues of The 
Railway Gazette dated February 2 and February 16, 
1945. The price of the brochure is 1s. 





UNITED NATIONS PROPERTIES IN GERMANY.—The 
Board of Trade has announced that the interests of 
United Nations owners of property in Germany are being 

by a special department (Property Control 
Branch) of the Control Commission. As far as British 
owners are concerned, all communications should be 
addressed to the Trading with the Enemy Department, 
24, Kingsway, London, W.C.2. Owners of property in 
Germany should already have made a return to that 
department such property. As information 
becomes available, individual owners will be notified of 
the condition of their property; but at present no in- 
quiries by interested parties regarding the state of specific 
properties in Germany can be dealt with by the Trading 
with the Enemy Department. In the circumstances 
prevailing in Germany, it is inevitable that information 
will become available to some owners before others, 
and those who receive no news of their property can 
rest assured that their interests are being guarded as far 
as practicable by specialist officers of the Control Com- 
mission, and that information will be forwarded to them 
as soon as possible. 





NOTICES OF MEETINGS. 


Ir is réquested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.— Halifax 
Graduate Section: Saturday, September 1, 2.45 p.m., 
The Technical College, Halifax. Special Meeting. Man- 
Chester Graduate Section: Wednesday, September 5, 
7.15 p.m., The College of Technology, Manchester. 
“ Radiology as Applied to Production,” by Mr. R. W. 
Eade. Shrewsbury Sub-Section : Saturday, September 8, 
3 p.m., The Technical College, Shrewsbury. “ The 
Theory of Ferrous Heat Treatment,” by Mr. B. Thomas. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.— Wednesday, September 5, 6 p.m., The Institu- 
tion of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, 8.W.1. ‘ Thermionic Valve Control 
of Heating and Ventilating Installations,’ by Mr. S. B. 
Jackson. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Septem- 
ber 7, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Discussion Groups to consider problems in connection 
with the suggested Research Circle. 

InstTrrvore oF Economic ENGINEERING.—London 
Section: Sunday, September 9, 2.30 p.m., The Waldorf 
Hotel, Aldwych, W.C.2. “ An Outlook on the Rehabili- 
tation of British Industry,” by Mr. J. A. Smythe. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Septem- 
ber 11, 5 p.m., 85-88, The Minories, E.C.3. ‘‘ The Opera- 
tion of Water-Tube Boilers at Sea,” by Major W. Gregson. 

INSTITUTE OF METAIs.—Wednesday, September 12, 
10 a.m. and 2.15 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. Autumn Meeting. For programme, see page 148, 
ante. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Although suspension of operations 
at iron and steel works was much less extensive than 
usual during the Tees-side annual holiday week in 
August, the closing down of some plants temporarily 
restricted production. The total tonnage output for the 
month, however, was large. Recent attention to the 
re-adjustment of machinery so as to deal with peacetime 
requirements has enabled. manufacturers of several 
commodities to accept orders for material for ordinary 
commercial undertakings and a number of home and 
export contracts are in hand. Arrival in the Tees of 
another cargo of high-grade iron ore from Narvik 
encourages the hope of a gradual resumption of regular 
imports of Scandinavian ores. 

Foundry and Basic Iron.—The rather stringent situa- 
tion in the high-phosphorus iron branch of trade is 
causing some anxiety. Supplies are passing promptly 
into use and the demand is increasing, but there are 
small prospects of a substantial increase in deliveries. 
Makers of light castings have well-filled order books and 
are calling for large quantities of ordinary foundry pig, 
the local output of which is small. 

Hematite, Low-Phosphorus and Refined Iron.—A some- 
what freer distribution of hematite is reported, but 
users are still rationed and are not always able to obtain 
the quality they prefer to use. Adequate parcels of low- 
and dium-phosphorus iron are reaching consumers 
and the supply of refined qualities is sufficient for the 
demand. : 5 ° 

Manufactured Iron and Steel.—Adequate parcels of 
semi-finished iron are reaching consumers and deliveries 
of certain steel semies are on a rather more satisfactory 
scale than they have been, but steel billets are still 
wanted in very large quantities and re-rollers do not 
hesitate to accept inferior crops. Sheet makers are 
obtaining bars rather more easily and very large quan- 
tities are being consumed. Blooms are also in brisk 
demand. Outputs of black and galvanised sheets are 
fully sold to the end of the year and buyers are still in 
the market. Plate producers have a good deal of work 
in hand, but can still accept orders for reasonably early 
delivery. Light sections are well sold and makers of 
heavy joists are better occupied than they have been 
for some time, but are still in a position to guarantee 
early attention to orders. Mills engaged in the manu- 
facture of railway and colliery requisites are very busily 
employed. 











ELECTRICAL EQUIPMENT FOR THE CABLE SHIP 
** MonarcH.”—In the cable ship Monarch, recently 
launched on the Tyne, the cable laying and repairing 
machinery will be electrically driven, the necessary 
equipment being supplied by Messrs. The British Thom- 
son-Houston Company, Limited, Rugby. This equipment 
includes two 200-kW turbo generators, and two 100-kW 
generators driven by Diesel engines, in addition to the 
motors and switchgear. 
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SEAPLANE WITH RETRACTABLE PLANING BOTTOM. 


MESSRS. BLACKBURN AIRCRAFT, LIMITED, BROUGH, EAST YORKSHIRE, 
(For Description, see page 165.) 
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PERSPEX FOR CIVIL APPLICATIONS.—In all military Fig.3. 
aircraft manufactured in recent years, the windows, 

cockpit covers and other transparent items have been 
made of Perspex, a plastic material of great resilience 
and considerably lighter in weight than glass. Messrs. 
Imperial Chemical Industries, Limited, Nobel House, 
Buckingham Gate, London, S.W.1, the manufacturers 
of Perspex, have announced that this material will now 
be available in the form of corrugated sheets, interchange- 
able with those made of asbestos cement and other sub- 
stances, and will be supplied for the purpose of making 
roof and wall lights in factory and similar structures. 
The material weighs slightly less than 14} oz. per square 
foot and can be fitted without frames or lead flashings. 
































LIGHTWEIGHT ELEcrRic LOCOMOTIVES FoR LOTSCH- 
BERG Ramway.—The Bern-Létschberg-Simplon Rail- 
way is acquiring two electric locomotives of a lighter 
weight than those hitherto used, and according to a 
report in The Railway Gazette, one of these has been 
delivered and placed in service. The new locomotive 
weighs 80 metric tons, all of which is available for 
adhesion, and it will be required to haul trains of 250 to 
350 metric tons at 75 km. per hour up gradients of as 
much as lin 40. The maximum speed on a level track 
is 125 km. per hour. The weight is carried on two four- 
wheel bogies and each of the four axles is driven by a 
motor which develops 1,000 h.p. on a one-hour rating. 
The mechanical part of the locomotive has been supplied 
by the Swiss Locomotive and Machine Works, Winther- 
thir, and the electrical equipment is of Brown Boveri “encourbhlten? 
manufacture. , 













































































AUG. 31, 1945. 


ENGINEERING. 


17I 








ENGINEERING. 


35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


attention of our readers to 


the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 
T Address : 
“ ENGINEERING,” LESQUARE, LONDON 
Telephone Numbers 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
er three months, pro rata), payable in advance :— 


For the United Kingdom .................... 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 0 
Thick paper copies ............ 3 7 6 
Subscribers receiving incomplete copies through 
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BUILDERS OF BRIDGES. 


THe speeches that Mr. Winston Churchill has 
delivered on many occasions of national importance 
and, especially of national emergency are assured 
of their place among the records of public oratory 
of all ages, but it may well be held by anthologists 
of the future that some of his wisest, most impres- 
sive and statesmanlike sayings are to be found 
among his shorter and more or less impromptu con- 
tributions to the debates of the House of Commons, 
The announcement by the Prime Minister in the 
House on Friday, August 24, of the decision of the 
United States to terminate the Lend-Lease arrange- 
ments initiated by the late President Roosevelt 
provided such an occasion.. A “very grave and 
disquieting statement,” Mr. Churchill rightly termed 
it ; but emphatically one which should be carefully 
weighed in all its aspects before being made the 
subject of comments which are certain to be 
sa ” in the newspapers of the world. “I 
think,” said Mr. Churchill, “the utmost restraint 
should be practised, not only in the House but also, 
if I may say so, out of doors in all comments on the 
American situation at the present moment.” 

In the tangled jungle of ideologies, slogans, politi- 
cal opportunism and (in some parts of Europe) 
““smash and grab” tactics that seems to have 
spread so suddenly over much of the Continental 
scene since the co-ordinating influence of a common 
enemy was removed, there is need for an occasional 
reminder that, fundamentally, most men have more 
real cause fot unity than for disagreement; and 
especially is this true of Britain and the United 
States of America. “ We are of one blood, thou 
and I,” chanted Mowgli with talismanic effect in 
that other jungle of Kipling’s fancy; and it is 

rtune to recall that it was an American naval 
officer, Josiah Tatnall, who coined the famous phrase 
that “‘ Blood is thicker than water,’’ when his men, 
finding themselves on the deck of a British warship 
during an action in which their flag was not involved, 
in those same Far Eastern waters where British and 
American ships are now operating under one com- 
mand, could not refrain from “‘ lending a hand ”’ to 
the weary gun-crews of the vessel they were visiting. 
Thanks to centuries of unrestricted immigration, the 





United States to-day can exchange Mowgli’s pass- 
words with every country in Europe, and has done 
so in no half-hearted fashion in the past few years ; 
and, though the descendants of those former immi- 
grants may have felt it necessary to interject, as an 
occasional aside, that they prefer to think of them- 
selves as America’s children rather than as Europe’s 
grandchildren, their actions often suggest that they 
do not wish such comments to be taken too seriously. 

Of the many kinds of links between the two 
Continents, there are none more numerous or, in 
practice, more valuable to humanity as a whole, 
than those associated with the science and art of 
engineering—branches of human endeavour which 
sprang from E origins in many instances, 
but which often have attained their most’ striking 
growth in North America. In no field of engin- 
eering application, with the possible exceptions of 
the design and construction of large dams, and the 
monumental achievements of the war-time produc- 
tion of munitions, has this growth been more 
impressive than in bridge-building ;° and in that 
field there is none who is better assured of his place 
in technical history, or who more clearly illustrates 
the closeness of the connection between the Old 
World and the New, than John August Roebling, 
the designer of the Brooklyn Suspension bridge, of 
whom a new biography has recently appeared.* 

A prophet—or, at any rate, a pioneer—who has 
certainly not been without honour in his own 
(adopted) country, was John August Roebling, and 
hardly less so was his son, Colonel Washington 
Roebling ; as may be gathered from the fact that 
this superlatively well-documented biography in- 
cludes no fewer than 24 pages of closely-set biblio- 
graphical references. If it should be supposed that, 
in face of such a plenitude of published data, the 
writing of yet another book about the Roeblings is 
somewhat of a work of supererogation, the author— 
himself a bridge engineer—provides a sufficient 
answer. He “grew up in the shadows of the 
Bridge ” and “loved to walk over the span and to 
explore its marvels,” with the result that he “ was 
fired with the ambition to become a builder of 
suspension bridges.” “ In a background of poverty,” _ 
his prefatory confession continues, “this far-flung 
ambition seemed beyond the boy’s reach ; but the 
spirit of the Bridge, and later the story of its 
builders, had entered his heart—and his dream 
came true. In partial discharge of that debt of 
inspiration, the writing of this book has been 
undertaken.” 


Those who may read it, even without the urge 
that must. be imparted by familiarity with the 
noble proportions of the bridge itself, are fairly 
certain to feel that the author has no need to 
justify himself further. Because he is an engineer, 
writing about engineers, his text is gratifyingly free 
from those sins of omission and commission that so 
often mar the well-intentioned efforts of the bio- 
grapher who is not familiar with the technical 
background of his subject. The more insistent 
critic might pick a small quarrel or two with Mr. 
Steinman over his occasional lapses into emo- 
tionalism, or the literary purist take exception to 
certain passages which a professional scribe (or 
even a coldly detached engineer) might have 
written differently ; for instance, the reference to 
“the power [sic] of the cables,” or the metaphorical 
claim that the Pennsylvania Canal, on which John 
Roebling was employed as a young man, “had 
become his deus ex machina” because it afforded 
him an opportunity to put forward his scheme of 
building a suspension bridge with wire cables instead 
of chains. Such quibblings are trivial beside the 
fact of the author’s enthusiasm and hisreasons for 
it ; they detract hardly at all from the story that 
he has to tell, and the reader who allows them to 
divert his attention should persevere until he can 
appreciate “the joint force and full result of all.” 

The building of the Brooklyn bridge—the first 
of the long-span wire suspension bridges which 
now form such an important branch in the study 
and practice of bridge engineering—was the last of 





* The Builders of the Bridge: The Story of John 
Roebling and His Son. By D. B. Steinman. Harcourt, 
Brace and Company, 383, Madison-avenue, New York 17, 
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many demonstrations of John Roebling’s engineering 
ability and persevering character. He died, in 
consequence of an accident, before it was com- 
pleted, leaving the work in the capable hands of 
his son, Washington, a worthy successor. John 
Roebling was, indeed, typical of his age and race 
(he was born in 1806 at Mihlhausen, in Thuringia) 
in his eagerness for knowledge and his rugged 
refusal to admit that any obstacle could not be 
overcome. Such qualities, of course, were not 
peculiar to the contemporary German peasantry 
and lesser bourgeoisie—England, Scotland, Scan- 
dinavia, and many another region of awakening 
mechanical industry produced their like ; but they 
do appear to be more characteristic of that era of 
hard work and small earnings than of later periods. 

For that reason alone, this book would be welcome, 
though it has other claims to attention. The stories 
of the great engineers of the past, who strove so long 
and hard in their pioneering, cannot be told too often 
or too widely. Sometimes, they made money out of 
their strivi in the long run; and why not? 
More often, they just struggled grimly on, or, at 
best, achieved a modest competence on which to 
retire in the fullness of their years; in the mind- 
poisoning jargon of modern demagogy, they became 
Rentiers. The main point about them, however, was 
that they were men of enormous self-reliance, asking 
no one to do what they would not attempt themselves 
and hampered by no theories of their right to social 
security at some one else’s expense. Telford was 
another such, and so was I. K. Brunel—both bridge- 
builders who, like Roebling, died in harness ; though 
that end was typical of nearly all the early engineers 
and was, in part, a reflection of the times in which 
they lived rather than an aim to be emulated. 

There is, it would seem, a present lesson to be 
drawn from the manifest interest now being shown 
on the other side of the Atlantic in the work of 
engineering pioneers—for this is by no means the 
only book of its kind that has appeared there in 
recent the comparative indifference dis- 
played towards such biographies in this and other 
European countries. America is still human enough 
or youthful enough in outlook, or both, to enjoy such 
records of initiative and determination; and in 
consequence may be tempted, not unreasonably, to 
look a little askance at nations, as well as men, not 
so obviously alert to recognise and cultivate such 
qualities. There was a good instance of this, on 
the national level, before the United States became 
directly concerned in the recent war, in the response 
of American public opinion to the fact that Finland, 
though so small and comparatively impoverished, 
maintained full interest payments on the debts 
incurred in the previous conflict long after the bigger 
and wealthier nations had ceased to do so. 

The cases were not truly parallel, of course, for no 
two nations are affected by a given set of circum- 


stances in exactly similar ways, because their domes- | j 


tic backgrounds are never identical, and public 
opinion notoriously suffers from the same traditional 
inability as law to appreciate the significance of 
apparent trifles ; but it may be that public opinion 
is not so very far wrong in assuming that the charac- 
ter of a nation bears a somewhat close relation to the 
types of character that it most admires, and that it 
reproduces most regularly. Where the danger lies 
is in the possibility that overseas opinion may mis- 
interpret the signs of the times as they are seen 
through the medium of much condensed reports. 
Of the men who think deeply, not one per cent. 
speaks or writes publicly ; of the public utterances 
of those who do, probably not more than 20 per 
cent. ever appears in print or is broadcast ; of that 
20 per cent., most recorded versions undergo more 
or less severe editing ; and of what remains to be 
copied, quoted, and bandied about in conversation, 
how much is quoted with ? Yet it is on 
such quotations that publics form what they are 
pleased to consider their judgments. It would be 
safer, perhaps, in the long run, to assume that the 
future course of a nation will be fairly true extra- 
polation from its past history and, when considering 

form,” to pay particular regard to its record in 
producing men of the stamp of the Roeblings. 
Explorers of avenues have their uses, but builders of 
bridges are better. 





TRADE WITH SOUTH 
AMERICA. 


In the prosecution of the war, Great Britain has 
disposed of 2,000,000,0002. worth of foreign invest- 
ments ; that is to say, she has sold them and spent 
the proceeds. She has also built up a debt of 
3,500,000,0001. to foreign countries and countries of 
the Empire. Even these large additions to the 
enormous sum which she has raised by taxation and 
internal loans (and later spent) have not met the 
whole of her war requirements and supplies valued 
at some 260,000,000/. have been furnished by the 
United States under the Lend-Lease agreement. 
As announced in Parliament last week, the Lend- 
Lease arrangements have now been brought to an 
end and if Great Britain requires any part of the 
300,000,0002. worth of Lend-Lease material now 
lying undelivered in the United States she will have 
to pay for it. This also presumably applies to 
stocks lying in the United Kingdom or in transit, 
but the matter is to be the subject of discussion and 
cannot usefully be dealt with further at the moment. 

The serious nature of the economic situation facing 
this country has been long realised and the termina- 
tion of Lend-Lease, while temporarily accentuating 
the conditions, does not essentially alter the long- 
term problem which has to be solved. Both poli- 
ticians and economists have emphasised that salva- 
tion can only be in a great increase in our export 
trade over the level ruling in pre-war years. Indus- 
trialists are urged to re-equip their factories and 
introduce the latest manufacturing methods, but it 
cannot be said that financial policy has done much 
to assist them in these processes. Vague pronounce- 
ments about the control of investments are also not 
helpful. In spite of the lack of effective encourage- 
ment, however, there is no doubt but that most 
firms will do their best to re-adjust their activities to 
meet the new situation which has to be faced. 
Quite apart from wider considerations, it is their 
natural interest to do so. 

The task of raising the export trade of this 
country to a new level éf magnitude will fall, in the 
main, on its manufacturers. Present indications do 
not hold out hope that coal, the only exportable raw 
material of i will be able to provide 
effective assistance. In these circumstances, many 
firms which have previously concerned themselves 
solely with the home market may find it necessary 
to investigate overseas possibilities, while firms 
already having foreign connections will have to 
cultivate new customers and consolidate their 
relations with old. Work of this class involves the 
examination of possibilities in various countries, 
much analysis of statistics and trade returns, and 
the dispatch of representatives to many parts of the 
world. The nature of this investigation of overseas 


doubt be given by trade associations, much work will 
fall on individual firms; the matter cannot be 
handled by a government even as paternal as the 
present one. Activities of the kind necessary call 
for much clerical and administrative work, and 
assistance in what can only be described as a critical 
situation could be immediately furnished if the 
Government would issue instructions that Labour 
Exchanges are not to direct to Government depart- 
ments applicants who have come to an arrangement 
with a-commercial company. It is quite usual for 
a firm, after locating a suitable new member for its 
staff by its own initiative, to find that on applica- 
tion for transfer, the individual is directed to the 
India Office or some other Government department. 
There is now no good reason why Government staffs 
should not be recruited in the open market in com- 
petition with industry. 

In considering the expansion of their export trade, 
it is natural that manufacturing firms, and particu- 
larly engineering firms, should give attention to the 

ilities which may lie in South America. This 
large sub-continent, with enormous potential wealth, 
is the only important area in the world which has 
not been directly affected, to any serious extent, by 
the war. This is not to suggest that its internal 
economy has been left undisturbed, or that its 
export trade has not been interfered with, but, apart 





from no material » & Condition 
which it shares with the United States, it has not 
even experienced the interference with its industria] 
and agricultural activities in the manner which hag 
ruled in that latter country. South America, in 
common with the rest of the world, has been short of 
manufactured goods of many kinds, and this is one 
of the reasons why it forms such a promising market, 
China, no doubt, is equally short of manufactured 
goods, but it is not likely that she will be in a position 
to pay for these unless the manufacturing countries 
lend her the money to do so. South America, on the 
other hand, has accumulated very large British and 
United States funds ting the value of the 
agricultural material which she has supplied and 
which, in the conditions of the war, could not be 
paid for by the import of manufactures. 

There are various official and other publications 
which will prove of assistance to firms wishing to 
investigate the ilities of the South American 
market, but the majority of these are compiled on 
@ pre-war basis and the Bank of London and South 
America has performed a very useful service to 
the industry of this country by publishing two 
pamphlets entitled ra eed Post-War Markets 
in Latin America and Post-War Exports from Latin 
America. The first appeared in July, 1944, and 
some account of it was given in these columns at the 
time.* The second has just been published. At 
first sight, it would appear that the question of the 
overseas markets likely to be available in the future 
is of more im to the manufacturer than is 
that of the exports of foreign countries. In a sense 
this is true, but as the establishment of a purely 
single-way trade between two countries is econo- 
mically impossible, except on a temporary basis, 
any proper understanding of the potentialities of 
the South American market must involve some 
knowledge of the nature of the exports from the 
countries which constitute it. 

In the complicated trade movements of the world, 
it may well be that goods furnished by one country 
to another are balanced by material furnished to a 
third country which, in turn, ships goods 6f equiva- 
lent value to the first. An example illustrative of 
this type of transaction is given by figures in the 
second pamphlet. These show that while in 191 
Brazil e: cotton textiles to South Africa of 
a value of 13,754 cruzeiros (74-4 cruzeiros = £l 
sterling), in 1943 the figure had risen to 504,034 
cruzeiros. This it was clearly due to 
the inability of Great Britain to supply cotton 
textiles during the war, but the present point is 
that in normal conditions of world trade, goods of 
equivalent value might have been supplied to Brazil 
by this country, the three-way account being closed 
by South African exports to Great Britain. This 
case, in a sense hypothetical, is instanced to accen- 
tuate the that manufacturers wishing to 
establish relations with South American countries 
are directly interested in the nature and extent of 
their export trade. 

As was made clear in the Notes from South 
America which appeared on page 125, ante, con- 
siderable industrial developments have taken place 
in some of the constituent countries, no doubt 
fostered by world shortage. These developments in 
themselves call for engineering equipment of various 
kinds and represent a potential market of direct 
interest to British manufacturers, but they do not 
constitute a contribution towards the cultivation 
of the main resources of the countries concerned, 
other than in so far as they are concerned with 
mining. As the pamphlet says, “ Latin America’s 
economy is, and will continue to be, based mainly 
on natural resources (farming, mining, forestry, 
etc.).” These natural resources, in general, represent 
material which this country desires to import, and 
may be illustrated by the fact that the exports of 
Brazil to Great Britain, which in 1938 had a value of 
5,286,0001., had risen to 18,000,000/. in 1944. To 
an important extent, these exports have been paid 
for by cash or credits, not by the supply of equiva- 
lent goods, and the immediate task of British 
manufacturers is to place themselves in a position 
to liquidate these funds by the supply of manu- 
factured material. 





* ENGINEERING, vol. 158, page 312 (1944). 





— imo jini see 

















AUG. 31, 1945. ENGINEERING. 173 
navigation, there was still a desperate shortage of | target figure is suggested for each class of con- 
NOTES. transport. Other steps had been taken : U.N.R.R.A. | struction, 85 per cent. being proposed for runways 


Tue Fourure or WHALING. 


Tue almost complete cessation of whaling for the 
five years has permitted a considerable increase 
in the stock of whales, according to a report drawn 
up by the Whaler Section of the Chamber of Ship- 
ping of the United Kingdom, and preparations are 
actively in hand to resume operations. In the six 
years up to 1939-40, the world production of whale 
oil averaged 480,000 tons per annum, more than 
90 per cent. of which was obtained from the 
Antarctic by an average of 33 whaling expeditions ; 
and the total would have been higher, but for the 
fact that these expeditions were subject to various 
restrictions designed to protect the stock of whales. 
The report, which has been submitted to the 
Ministries of Food, Agriculture and Fisheries, and 
War Transport, suggests that future requirements 
could be met by a smaller number of floating 
factories than the pre-war figure; that probably 
20 would be sufficient, and that nine of these should 
be British. All the British whaling factories that 
were operating at the outbreak of the war have 
been lost, but two ex-German factories will be at 
sea under the British flag during the coming season, 
on charter from the Government, though no decision 
has been reached yet regarding their eventual 
ownership. When the war began, there were nine 
enemy-owned floating factories of more than 10,000 
tons gross each, and, apparently, at least two smaller 
vessels, now in Allied hands. The report recom- 
mends that all the surviving enemy-owned floating 
factories should be transferred to British or Nor- 
wegian ownership without delay, so that the neces- 
sary plant can be fitted in them as soon as possible. 
Action has been taken already to secure the release 
of the requisitioned fleets of whale catchers, which 
kill the whales and tow them to the floating factories 
or to stations on convenient coasts. It is estimated 
that, to serve the nine factory ships su as 
Britain’s share of the whaling fleet, about 72 modern 
whale-catchers (built in 1935 or later) would be 
sufficient, supplemented by nine older catchers ; 
and, for the proposed quota of seven British land 
stations, three modern catchers and 26 older vessels. 
In addition, two modern British catchers may be 
required for a Norwegian-owned station in South 
Georgia—presumably in replacement of ships that 
have been lost during the war. These 
amount to an estimated total of 112 vessels, of 
which 77 would be modern ; but the indications are 
that no more than 55 (15 modern and 40 older 
vessels) will be available for return to the industry. 
The report does not indicate how and when the 
deficiency is likely to be made good, but the shortage 
is considerable enough to suggest that the British 
shipyards which specialise in whale catchers should 
not lack orders for some time to come. 


Evrorean INLAND TRANSPORT. 


After a somewhat extended recess, namely, from 
October 10, 1944, the Conference on European 
Inland Transport resumed its operations on Friday, 
August 24, at Lancaster House, the chair at this 
meeting being occupied by Mr. P. Noel-Baker, M.P. 
After extending a welcome to the delegates to the 
conference, Mr. Noel-Baker referred to the addi- 
tional destruction of the means of transport on the 
Continent since the last meeting had been held. In 
the north of Italy the railway system, rolling stock 
and power stations, had not suffered greatly, but in 
some other countries, such as Holland, Yugoslavia 
and Greece, the destruction of the means of t rt 
was virtually complete. The implications of this 
loss need not be stressed, and it was the first and 
major problem of the reconstruction involved with 
which the Government of every liberated country 
wasfaced. The Allied nations were now transporting 
from overseas many tons of food and other goods 
which might have been produced in Europe if only 
a little more transport could have been provided, 
or if it had been possible to put the existing trans- 
port to different uses. In spite of the fact that, 
fairly recently, bridges had been built, railways, 
rolling stock and locomotives had been repaired, 
and there had been some minor restarting of inland 





had obtained 20,000 motor vehicles for countries 
that needed them most, but there must be still 
further improvement. It was hoped that the 
Allied armies would be able to help on a greater 
scale than before, seeing that active operations 
were now suspended; in this direction the 
British Government had beer able to release to 
U.N.R.R.A. larger numbers cf army lorries than 
hitherto, but even if greater help in such directions 
were forthcoming that would only mean that the 
services of the European Central Inland Transport 
Organisation (E.C.I.T.0.) were more urgently re- 
quired. A European Inland Transport Organisation 
was, therefore, a pressing necessity. Great progress 
had been made by the Conference when its labours 
were suspended in preparing a draft agreement 
which, in all its technical provisions, was broadly 
acceptable to all the Governments concerned. That 
the need for an organisation was immediate was 
shown by the fact that a number of Governments— 
the United States, Belgium, France, the United 
Kingdom, Luxembourg, the Netherlands and Nor- 
way—had found themselves obliged, on May 8 of 
this year, to establish a provisional organisation 
based on a decision by those Governments to apply, 
as between themselves, the Draft Agreement which 
they had all received. It was now suggested that 
the work of the present Conference should be to 
examine the text of that agreement rather than the 
one previously discussed. This text took into ac- 
count the views expressed at the previous Conference 
and suggestions made later, and it had, moreover, 
been applied for a short time in practice. It was 
hoped that this procedure might result in the Euro- 
pean Central Inland Transport Organisation being 
set up immediately. 


PRODUCTION IN BuILDING AND Crv1L ENGINEERING. 


An interesting analysis of the man-hours and 
machine-hours expended in a number of works 
carried out under the Essential Work (Building and 
Civil Engineering) Order is contained in a report 
entitled “‘ Production in Building and Civil Engi- 
neering,” published by the Ministry of Works 
(H.M. Stationery Office, price 6d. net). The analysis 
is concerned essentially with the relation between 
the directly productive work and the indirectly 
productive, or non-productive. An illustration of 
the meaning attached to these terms may be given 
by considering a simple concreting operation. 
Feeding the mixer and depositing the concrete are 
rated as directly productive ; setting up the mixer, 
moving materials, etc., as indirectly productive ; 
and hold-ups due to breakdown, time lost in waiting 
for materials and tea intervals as non-productive. 
The man-hours spent in directly productive work 
can be measured by the payment-by-results scheme. 
The results of the analysis show that the percentage 
of productive work varies over a wide range. The 
class of work covered by the inquiry includes con- 
tracts for airfield runways, open-cast coal working, 
and the construction of factories, hostels and other 
types of building. The tables contained in the 
report are ‘based on a considerable range of work, 
that relating to airfield runways, for instance, 
covering 60 different contracts; that to open-cast 
coal production, 50; that to factory erection, 60 ; 
and that to miners’ hostels, 40. The worst average 
result was obtained in the construction of hutted 
camps, airfield buildings and hospitals, on which 
50 per cent. of the man-hours worked were pro- 
ductive. The lowest limit encountered in this class 
of work was 35 per cent. and the highest 65 per 
cent. The best average, of 66 per cent., was shown 
in the construction of airfield runways, for which the 
lower limit was 52-5 per cent. and the higher 77-5. 
Corresponding figures for open-cast coal working 
were average 55 per cent., lowest 40 per cent., and 
highest 72-5 per cent.; for factories they were, 
average, 57-5 per cent., lowest 45 per cent., and 
highest 67-5 per cent.; and for miners’ hostels, 
average 52-5 per cent., lowest 35 per cent., and 
highest 67-5 per cent. Some of these figures are 


clearly not altogether satisfactory, but, as is pointed 
out, much of the type of work concerned is likely 
to be unfavourably influenced by bad weather. A 


and 70 per cent. for hutted camps, the figures for 
the other types of work being intermediate between 
these. It seems probable that these targets are 
likely to be attained only on well-organised con- 
tracts for which the prompt supply of materials is 
assured. These conditions may not have been 
achieved on many of the war-time and urgent jobs 
covered by the report. The report might be studied 
with advantage by all concerned with work of the 
classes dealt with. 


Coat SHORTAGES IN EaSTERN EUROPEAN 
CounNTRIES. 

Some interesting figures concerning the shortage 
of coal in the Balkan countries have emerged from a 
statement made a few days ago at Washington, D.C., 
U.S.A., by Mr. R. F. Hendrickson, Acting Director 
General of the United Nations Relief and Rehabilita- 
tion Administration. It would appear that, in order 
to enable the mining industries of Poland, Yugo- 
slavia, and Czechoslovakia to get going again, the 
shipment of 1,200 tons of machinery would have to 
be made to these countries by U.N.R.R.A. in Sep- 
tember. This was only a first step; coal-mining 
machinery to a total value of some 3,000,000. would 
be needed to replace essential equipment destroyed 
during the war. Machinery worth 325,0001., it was 
hoped, could be diverted from Lend-Lease supplies, 
and some 900,000/. worth of machinery, about 80 
per cent. of which would come from the United 
Kingdom, had been otherwise applied for; ulti- 
mately this figure would have to be increased to 
1,500,000/. Of the 1,200 tons already referred to, 
700 tons would be shipped from the United King- 
dom and 500 tons from the United States. Poland 
was at present producing coal at the rate of 
about 45,000 tons a day, and it is expected that 
within a month or so this figure could be raised 
to 60,000 tons a day, but, with adequate machinery 
to work the mines, including the Silesian mines, 
now under her control, the country would have a 
potential capacity of 100,000,000 tonsa year. After 
meeting domestic needs this would leave some 
70,000,000 tons to 80,000,000 tons available for 
export to central and northern Europe. Y via 
was stated to be producing about 100,000 tons a 
month, her minimum domestic requirements being 
3,000,000 tons a year. With additional machinery, 
the production of Yugoslavia could be increased to 
supply her own needs and to export between 30,000 
tons and 40,000 tons monthly to meet the industrial 
requirements of Greece, which country was now 
being provided by U.N.R.R.A. with 26,000 tons 
monthly, namely, 18,000 tons from South Africa and 
8,000 tons from the United States. The present 
minimum coal requirements of Czechoslovakia were 
stated to be 11,000,000 tons a year. In this case 
also, sufficient machinery to enable the mines to be 
worked properly would enable the country to reach 
its pre-war annual production of 30,000,000 tons, 
which, if it could be produced, would not only satisfy 
domestic requirements but would provide several 
million tons for export. 





ALTERNATING CURRENT FOR TRAIN LIGHTING.— 
According to Railway Age, the Westinghouse Electric 
Company, Pittsburg, Pa., U.S.A., have developed a motor- 
alternator, which operates on direct current at 64 volts, 
supplied from the normal train-lighting system, and 
provides a 60-cycle three-phase supply at 118 volts, 
suitable for fluorescent lighting. 





TURBO-ELECTRIC TANKERS.—An oil tanker of 17,600 
tons deadweight, recently ordered by the Anglo-Saxon 
Petroleum Company, Limited, is to have British Thom- 
son-Houston turbo-electric propulsion equipment of 
13,000 shaft horse-power, which will give the vessel a 
service speed of 16 knots. This will be the third tanker 
of the same description, and it will have a single screw, 
the drive to which will be provided by a motor with two 
electrically independent sets of windings. Each “half 
motor’ can be used independently of the other, and 
will give an economical speed of about three-quarters of 
the normal maximum. To enable power to be gen- 
erated economically under these conditions, the generating 
plant is in the form of two turbo-alternator sets instead 
of one large one. A single set, giving half the normal 
maximum output of the complete plant, and supplying 





one “ half motor,” can give the vessel a speed of 12 knots. 
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ISOTHERMAL CONDITIONS 
OF COMPRESSION AND EX- 
PANSION IN COMBUSTION 
TURBINES 
By M. I. Fawzt, Ph.D., A.M.I.Mech.E. 

THE combustion turbine has passed the stage of 
academic speculation, a number of independent 
units having been in operation for some years; 
aS a consequence, great interest in this type of 
machine has lately been aroused, and some firms 
are now carrying out valuable experimental investi- 
gations in connection with it. The cycle of opera- 
tion applied in almost all recent units is the constant- 
pressure cycle, owing to the simplicity and the lower 
initial cost of the plant in this case; the constant- 
volume cycle has become of less interest mainly on 
account of the considerable mechanical complica- 
tions and higher initial cost.* Again, with constant- 
pressure installations, almost any type of liquid fuel 
could be used, while in constant-volume installa- 
tions, only gas or light motor fuels could be burnt 
satisfactorily. The reduction of the creep 
at high temperatures, of the materials available for 
blades, limits the possible maximum tem 
of the constant-pressure cycle, and thus limits its 
efficiency. Theoretically, four methods could be 
employed to keep the maximum temperature of the 
cycle within permissible limits: (a) water injection 
in the combustion chamber ; (5) internal cooling of 
the blades; (c) external cooling of the turbine 
housing ; and (d) the addition of a large excess of 
air in the products of combustion. Method (a) has to 
be ruled out because the water and steam may induce 
corrosion in the blades, and also because of the loss 
associated with the latent heat of evaporation. 
Method (6), in which the cooling medium could be 
either water or air, usually involves considerable 
complication. Furthermore, the use of water as a 

ing medium is not advisable in this case owing 
to the danger of obstruction of the small passages 
by deposits. Air cooling, however, may be more 
interesting. According to Dr. Meyer,t a cooling 
system of this kind, in which the boundary layer of 
gases around the blades is continuously replaced by 
fresh and comparatively cool air supplied to the 
hollow blades and emitted through a slit along the 
leading edge, promises to give good results. How- 
ever, owing to the mechanical complications involved 
in this method, method (d) is preferred, and is used 
almost exclusively. It is doubtful whether method 
{c) would be effective. 

A simple plant employing method (d), namely, 
the use of a large excess of air in combustion, 
consists of a com » & combustion chamber 
and a turbine. Such a plant, however, with the 
efficiencies of compression and expansion attainable 
in practice at present, and within the highest 
allowable value for the maximum temperature of 
the cycle, would give an overall efficiency of the 
order of only 0-17.{ This low efficiency is due to 
the very high air : fuel ratio employed, which affects 
the cycle in two ways: firstly, the power consumed 
by the compressor constitutes a high percentage 
of that developed by the turbine; for example, 
with a pressure ratio of 4, being an optimum value 
for such plants, and with a maximum temperature 
of 1,500 deg. F., abs., the work consumed by the 
compressor is about 70 per cent. of that developed 
by the turbine, and, secondly, the inevitably high 
loss of heat in the exhaust gases. For a pressure 
ratio of 4, the latter amounts to about 80 per cent. 
of the heat input to the cycle. Improvement of 
the efficiency of such plants thus follows two lines : 
{1) utilisation of the waste heat in the exhaust 
gases; and (2) decreasing the work done in the 
compressor. As regards (1), whenever the exhaust 
temperature and that of the compressed air allow 
{i.e., with pressure ratios where the exhaust tem- 
perature is higher than that of the compressed air 
by an amount which makes possible efficient heat 





* See, for example, Trans. Inst. Mar. E., vol. 56, No. 
12, page 242 (1944). 

+t The Combustion Gas Turbine, Proc. I. Mech. E, 
May, 1939, page 220. 

¢ Professor Stodola’s test of the Brown Boveri installa- 
tion, ENGINEERING, vol. 149, page 1 (1940). 





transfer between the two gases), the exhaust gases 
are used, in a heat exchanger, to preheat the air 
delivered by the compressor on its way to the 
combustion chamber. This decreases the heat input 
to the cycle, and thus results in an appreciable 
increase in efficiency*; in a plant in which the 
pressure ratio is 4, and with a maximum tempera- 
ture of the cycle equal to 1,500 deg. F. abs., the 
use of a heat exchanger would increase the efficiency 
of the plant from 0-17 to about 0-22, an increase 
of about 30 per cent. Heat exchangers are used 
now in most modern installations, except where 
space is of extreme importance or where the use 
of a heat. exchanger is not economically justifiable. 

The efficiency of plants using heat exchangers 
is, however, still lower than that of a modern 
oil-engine or steam-turbine plant, and improvements 
along (2), decreasing the power absorbed by the com- 
pressor, will be important. This decrease would be 


achieved by bringing the compression curve as 
p)Fig.!. 


G 








ce 
adiabatic efficiency of compression and expansion 
being unity, and that the heat transfer condition, 
are ideal, i.e., the temperature of the compressed gir 
leaving the exchanger is equal to that of the exhaus, 
gases entering the exchanger. Cycles with the 
following conditions will be considered, with anq 
without ~heat regeneration: (a) compression ang 
expansion both adiabatic, (6) compression anq 
expansion both isothermal, (c) isothermal cop. 
pression and adiabatic expansion and (d) adiabatic 
compression and isothermal expansion. The mayj. 
mum temperature of the cycle in all cases will he 
taken as 1,500 deg. F. abs., and the minimum tem. 
perature as 525 deg. F. abs. 

Cycle (a) with adiabatic compression and expan. 
sion is shown by A C D H on both the P V diagram 
in Fig. 1 and the T¢ diagram in Fig. 2. The 
efficiency of the cycle without heat regeneration jg 





equal to 7 = 1 — Te and the values of efficiencies 


Tp 
7 Fig.2. 








Gates s) 2 3 4 6 6 7 
near by as possible to isothermal conditions. Simi- 
larly, the output per pound of air could also be 
increased by approaching isothermal expansion. 
This, of course, will require the addition of heat 
during expansion, the excess air still available in 
the products of combustion enabling more fuel to 
be burnt during expansion to supply this heat. 

It is clearly of importance that the limitations, 
both practical and theoretical, of all possible cycles 
should be understood. The subject of the present 
article is, thus, those cycles in which, with constant- 
pressure combustion, compression and expansion are 
either isothermal or adiabatic. As a simplified 
basis, cycles using standard air are first examined ; 
cycles using the actual working substances are next 
considered ; and finally, the practical approach to 
isothermal conditions is dealt with. 

Air Cycles.—In order to set out the limiting con- 
ditions which may be approached in actual cycles, 
the air-standard cycles will first be studied. In 
these, the working medium is standard air, and it is 
assumed that. the specific heats are constant and 
y = 1-4; that the flow of gases is frictionless, the 





* ENGINEERING, vol. 156, pages 401 and 421 (1943). 
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for pressure ratios, R, between 2 and 16, are given 
by curve A in Fig. 3. With ideal heat regeneration, 
the temperature of the gases entering the combustion 
chamber will be T,,, and the efficiency in this case 
will be equal to 7 = 1 — eS - 7 and values of 
efficiencies for values of the pressure ratio, R, 
between 2 and 6-4, are given by curve A’ in 
Fig. 3. For values of R greater than 6-4, when 
T, = T,, and curves A and A’ intersect, no heat 
interchange is possible, since beyond this value 
the temperature T,, is lower than T,. Cycle (b), 
with isothermal compression and expansion, 18 
shown by ABDE on Figs. 1 and 2. The heat 
input to the cycle is supplied in two parts : the first 
is supplied in the combustion chamber, under 
constant pressure, to raise the temperature of the 
compressed air from T, to T,, and the second is 
added to the gases during expansion to keep their 
temperature constant. The efficiency of the cycle 
in this case, without heat regeneration, is equal to 
_ Pp Vp loge R — Pz Vz loge R 
1 Gp (Tp — Ts) + Pp Vp loge R’ 
the values of this efficiency, corresponding to values 
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of the pressure ratio, R, between 2 and 16, are given 
by curve B in Fig. 3. It is seen from the curves 
that, for the range of pressure ratios shown in the 
, this case (without heat regeneration) gives 
the lowest values of the efficiency. With heat 
regeneration, however, the temperature of the 
compressed air leaving the heat exchanger will be 
to the maximum temperature of the cycle T,, 
so that the heat input to the cycle will be only that 
required to keep the temperature of the gases 
constant during expansion, namely, P,V, log, R. 
The efficiency of the cycle in this case is equal to : 





_ Py Vp loge R — Pz Vz loge R _ l _ Ps Vs 

dae Py Vp loge R oa Pp Vp 
=] ao. 
Tp 


T, and T, being the highest and lowest tempera- 
tures, respectively, of the cycle. The efficiency in 
this case is thus dependent only on the range of 
temperature of the cycle, and not on the pressure 
ratio, R. For constant values of T,, (1,500 deg. F. 
abs.) and T,, (525 deg. F. abs.), the efficiency of the 
cycle will be the same for all values of the pressure 
ratio R; this is shown by the straight line B’ in 
Fig. 3. It is interesting to notice that this cycle, 
with heat regeneration, gives an efficiency equivalent 
to that given by the Carnot cycle for the same 
range of temperatures. Therefore, while this cycle, 
without heat regeneration, gives the lowest values 
of the efficiencies, with heat regeneration, it gives 
the highest possible theoretical efficiency which 
could be obtained by this or any other cycle. 
This is explained by the fact that the heat input 
to the cycle is given along the isothermal DE, and 
thus is supplied continuously at the maximum 
temperature of the cycle T,. Heat rejection also 
takes place along the isothermal A B, and heat is 
thus rejected continuously at the lowest tempera- 
ture of the cycle T,. 

Cycle (c) with isothermal compression and adiaba- 
tic expansi6n is shown by A B D H in Figs. 1 and 2. 
Without heat regeneration, the efficiency of the cycle 
is 


ah Cy (Tp —_ Tu) — Px Vz loge R 
Ls Cy (Tp — Ts) 
values of efficiencies being similarly given by curve C 
in Fig. 3. This curve shows, however, lower values 
than those given by curve A, where both compression 
and expansion are adiabatic, no heat regeneration 
taking place in either case. This is due to the fact 
that, while the work done is increased by the area 
ABC on both Figs. 1 and 2, the heat input to the 
cycle is increased by the amount required to raise 
the temperature of the compressed air from T, to 
T,. This increase in heat input more than off-sets 
the gain due to the increase in the work done. With 
heat regeneration, the efficiency of the cycle is 
equal to 





_ 1 _ PaVn loge R 
a Cp (Tp — Te)’ 

the values of this efficiency being given by curve C’ 
in Fig. 3. The effect of heat regeneration, in this 
case, is more marked than with adiabatic com- 
pression. This follows from the circumstance that, 
in this case, the saving in heat input due to heat 
regeneration is equal to that required to raise the 
temperature of the compressed air from T, to T,, 
while, with adiabatic compression, the saving is 
only that required to raise the temperature of the 
compressed air from T, to T,. As the pressure 
ratio R increases, the temperature T, approaches 
the temperature T,, and the beneficial effect of 
heat regeneration on the efficiency of the cycle 
will also decrease ; this is shown in Fig. 3, by the 
approach of the two curves C and C’ to each other 
as R increases, At a pressure ratio (not shown in 
the figure) at which the temperature T, is equal 
to T,, heat regeneration will cease to be effective. 

Cycle (d) with adiabatic compression and iso- 
thermal expansion, is shown by ACD E in Figs. 
land 2. In this case, the heat input to the working 
substance is in two parts: the first is supplied in 
the combustion chamber, under constant pressure, 
to raise the temperature of the compressed air from 
T, to T,, and the second is.the heat necessary to 
keep the temperature of the gases constant during 
expansion. The efficiency of the cycle, without 


— Pp Vp loge R — Cy (Tc — Ta) 
7= P, V_ loge R + Cy (Tp — To) 
and the values of this efficiency are given by 
curve D in Fig. 3. The values of efficiency on this 
curve are, however, lower than those given by 
curves A and C (without heat regeneration) ; from 
the fact that, while the heat input to the cycle 
is increased over that for adiabatic conditions by 
P, V, log, R, the increase in work done is only 
[Pp Vp loge R] —[C, (T, —T,)]. With heat 
regeneration, the heat input to the cycle is the 
amount necessary to keep the temperature of the 
gases constant during expansion, and the efficiency 
of the cycle 

— Po Vp loge R — Cy (Ta — Ta) 

4 Py Vy loge R 

as shown by curve D’ in Fig. 3. It will be seen 
that heat regeneration is also very effective in this 
case, although the values of efficiency are lower 
than those given by curve C’, for which compression 
is isothermal and expansion is adiabatic. As R is 
increased, the temperature T, will approach T,,, 
and so the beneficial effect of heat regeneration on 
the efficiency of the cycle will be less noticeable, 
as shown by the approach of curves D and D’ 
to each other as R is increased. At a certain 
pressure ratio, at which T, is equal to T,, heat 
regeneration will have no effect. In this case, the 
cycle of operation will consist of adiabatic com- 
pression from T, to T,,, isothermal expansion from 
T, to T,, and heat rejection along E A, the upper 
constant-pressure part of the cycle being eliminated. 

Surveying the results for these four cycles, the 
following conclusions may be drawn: (a) The 
theoretical heat cycle for combustion turbines is 
one in which both expansion and compression are 
isothermal, and the compressed air is preheated on 
its way to the combustion chamber by the exhaust 
gases. In this case, the plant gives an efficiency 
equal to that of the Carnot cycle for the same range 
of temperatures. The Carnot cycle gives the 
maximum possible useful work for a given heat 
input, and thus combustion turbines offer similarly 
the possibility of attaining the maximum theoretical 
efficiency. In internal-combustion engines, while 
it is possible to carry the expansion of the gases 
down to atmospheric pressure in an exhaust turbine, 
as, for example, in the Biichi system, heat regenera- 
tion is impracticable owing to the impossibility of 
utilising the exhaust gases to preheat the com- 
pressed: charge before combustion; in pi 
engines, combustion actually begins before the 
charge in the cylinder is fully compressed. The 
efficiencies given by the ideal air standard cycles 
for piston engines are thus lower than those given 
by ideal cycles of combustion turbines working 
between the same temperatures. 

(6) An approach to isothermal conditions on the 
compression side of the cycle is more beneficial to 
the overall efficiency than a similar approach on the 
expansion side. This is true whether heat regenera- 
tion is utilised or not. 

(c) An approach to isothermal conditions, com- 
pared with adiabatic conditions, is only beneficial 
when heat regeneration takes place. This, however, 
is not true for all cases when actual working condi- 
tions are taken into consideration, as will be shown 
later. 

(d) Heat regeneration, when practicable, always 
results in an appreciable gain in efficiency. This 
gain is more marked with isothermal conditions, 
whether on the compression or the expansion side 
of the cycle. It is also more marked with lower 
pressure ratios. 

(To be continued.) 











MARKET FOR TEXTILE MACHINERY IN PorRTUuGAL.— 
Textile mills in Portugal have found it impossible to 
effect any renewals of machinery for the last five years, 
and as, in general, mills allow 5 per cent. per annum 
for replacements, the demand for new machinery is 
likely to be considerable when supplies again become 
available. Already small purchases of Swiss machinery 
have been made, and the United States is a potential 
source of supply. It is said, however, that buyers are 
inclined to wait until quotations from British exporters 
can be considered, provided that the period of waiting is 
not too long, and provided also that the time of delivery 





heat regeneration, is 





is not too remote. 


BABCOCK AND WILCOX TRADE 
APPRENTICES TRAINING SCHEME. 


INFORMATION regarding the scheme of Messrs. Bab- 
cock and Wilcox, Limited, Babcock House, Farringdon- 
street, London, E.C.4, for training graduate engineers 
and student apprentices was published on page 108, 
ante. This firm has also a comprehensive scheme in 
operation at their principal works at Renfrew, for 
training trade apprentices, who may be indentured 
to the following trades :—fitters, turners, machinists, 
platers, electricians, moulders, pattern makers, and 
smiths. Boys who show the necessary ability are given 
the opportunity to transfer to the drawing office or 
the templet department. Training commences as soon 
as possible after the age of 16 is reached, and each 
trade apprentice, after a probationary period of six 
months, is required to enter into, and be bound by, 
the company’s apprenticeship indenture, which, in 
most cases, covers a period of five years, inclusive of 
the probatio six months. Apprentices are required 
to attend Paisley Technical one day a week 
for theoretical training, and they are strongly recom- 
mended to attend evening classes as well. No_pre- 
miums are required for any of the Babcock and Wileox 
apprenticeships, and apprentices attend the day courses 
at the Technical College at the company’s expense. 
Apprentices receive remuneration in accordance with 
the current rates of pay laid down as the national 
standard ruling throughout their training course. The 
total weekly wage, consisting of a basic rate plus a 
national bonus, ranges from 26s. 6d. in the first year 
(at the age of 16) to 60s. 2d. in the fifth year (at the 
of 20). The company offers to trade apprentices 
of outstanding merit four scholarships a year under 
which four apprentices receive the full benefit of 
transfer to the student apprenticeship course, together 
with free theoretical education up to university degree 
standard. To qualify for a scholarship, a trade appren- 
tice must have pursued his studies to matriculation 
standard and shown practical capabilities in addition. 
The responsibility for controlling the company’s 
apprentices and the courses of training is vested in a 
Training Committee, the personnel of which comprises 
heads of departments who have been selected by the 
management and who are directly interested in the 
training of apprentices. The chairman of the com- 
mittee is the Education Officer, who is responsible for 
the administration of the committee’s decisions. The 
Training Superintendent performs the detailed work 
connected with organising and working the scheme. 
Both of these officers are available to help and advise 
apprentices. 





STRAIGHTNESS AND CONCEN- 
TRICITY TEST BLOCKS. 


Tue rapid and accurate testing of small shafts for 
straightness and concentricity may be facilitated by 
the use of supporting blocks having a pair of rotating 
dises, edge to edge, instead of the more customary 
V-groove, which have been developed by Messrs. A. A. 
Jones and Shipman, Limited, East Park-road, Leicester. 
The blocks are made to stand on a surface plate and 
are manufactured in pairs, one for each end of the shaft 
or spindle to be tested. Each pair is manufactured to 
precision limits and tested to ensure a high accuracy. 
If the shaft is of uniform diameter throughout, both 
blocks stand on the surface plate, but should it be 
‘* stepped,” the block supporting the end of the shaft 
having the smallest diameter must be mounted on 
standard gauge blocks of a thickness equal to the 
difference between the two radii. The rotating discs, 
of course, enable the shaft to be turned about its axis 
with negligible friction, but they have an additional 
function. Their peripheries are ground with a radius 
to suit the pitch line of acme threads, this contour not 
affecting their use when the blocks are emplo to 
test plain cylindrical shafts. The discs are interchange- 
able and are supplied to suit any size of acme thread. 
In use, the blocks are spaced at a distance suitable 
for the length of the work, which can then be rotated. 
under the plunger of a dial indicator to test for con- 
centricity of any cross-section. The dial indicator is 
mounted on a stand which can be slid along the surface 
plate to test for parallelism. The “squareness ” of a 
collar with the shaft can be tested by rotation of the 
shaft, the indicator plunger in this case being arranged 
at right angles to its position in testing for Helism. 
When a shaft, such as a lead screw, with-an acme 
thread is being tested, the shaft revolves, not on the 
peripheries of the discs, but on the thread pitch size 
and the blocks automatically swivel to the correct helix 
angle of the thread. Concentricity and straightness or 
parallelism can then be determined, as well as the 
squareness and concentricity of any nut which is to be 
traversed by the screw. Other tests can be carried out 
with this simple apparatus and more than one dial 





indivator may be used if necessary. 
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NOTES FROM NORTH AMERICA. 


Aw “encouraging upswing” in imports from the 
west coast of South America was reported late in July 
by the United States War Shipping Administration, 
which stated that a war-time record for homeward ship 

ings was established for that area in June. During 
that month, 30 vessels were loaded, 13 sailing for 
Atlantic Coast ports in the United States, nine for 
Gulf of Mexico ports, two for the Pacific Coast, one 
each for Mexico and Hawaii, and four for Europe. The 
shipment of manganese ore from Chile was resumed 
after a lapse of two years. Ten ships carried nitrates 
for the United States and six for Mexico, Hawaii and 
Europe, bringing the total of nitrates moved during 
the last fiscal year up to 899,328 long tons. The quota 
established by the United States War Production 
Board, 895,000 long tons, was attained and exceeded 
for the first time since the war started. The pro- 
gramme for Europe and Egypt during the next season 
calls for another very heavy movement of nitrates, all 
of which will be carried in vessels under United States 


War Shipping Administration control. Eight > d 


were loaded with coffee, copper and copper ores for 
United States. The copper requirements quota of the 
War Production Board was attained, a total of 35,000 
tons being imported, virtually equivalent to the com- 
bined production of = and Peru. Six vessels 
brought tin, manganese an: zinc. 

The improvement of transport in the western hemi- 
sphere is one of the first objectives set by United States 
authorities in the endeavour to pass on to the civil 
population the benefits of the end of the war in Europe. 
Among steps already taken are the authorisation of a 
gradual resumption of automobile manufacture for 
civilian use, increased allocations of steel and other 
basic materials for the manufacture of railway — 
ment, and the use of American transport aircraft, from 
military surplus stocks, by commercial airlines in the 
United States and elsewhere. Nearly 1,400,000 short 
tons of carbon steel have been allocated by the War 
Production Board for the production of transport 
equipment, mainly rails for railway purposes, during 
July, August and September. The manufacture of 
automobiles for civilian use is to be started on a small 
scale in the second half of 1945, but is not expected 
to attain substantial volume until well into ord Mean- 
while, transport is recognised as the primary key to an 
immediate improvement in living conditions, both in the 
United States and in many places in Latin America. 
Both American trucks and railway equipment will be 
allotted for export in greater quantity as production 
is increased ; but, in view of the current slow pace of 
factory reconversion, it may be many months before 
the Western Hemisphere generally sees any marked 
improvement in transport, as new equipment has been 
20 heard 60 obtain duping the. gust these yore. Because 
of the heavy demand made for tonnage 
and supplies to the distant Pacific fronts, shipping may 
be the last form of rt to recover. 

Although a six-months’ decline in American bitumin- 
ous coal stocks was checked in May by seasonal influ- 
ences, on June 1 the stocks were only 215,000 tons 
above the lowest point since 1941. Soft coal in the 
hands of American industrial consumers and retail 
dealers on June 1 bg ty gas 44 million — 

30-days’ supply at yy consumption rate, 

= 21 mallion tons less than on November 1, 1944, 
when the uninterrupted decline began. Actually, the 
consumption in May was slightly heavier than in April, 
but the April industrial demand was abnoi low 
because mine strikes reduced coal output and 

many activities. With a threatened gap of 25 million 
tons between the requirements and the production of soft 
coal, domestic and industrial consumers in the United 
States are being urged to build up their stocks during 
the warm months, and, where these are available, to 
use alternative now while storing the better 
qualities of coal. In the first half of 1945, the estimated 
total production of bituminous coal was between 297 
and 298 million tons, which is 6-9 per cent. less than the 
total for the corresponding period in 1944. American 
anthracite production in the first half of the year was 
only 26,677,000 tons, or 19 per cent. less than in the 
first half of 1944. Most of this decrease was due to the 
prolonged anthracite strike in May. 

A revision of the need for American petroleum pro- 
ducts for the United States armed forces since the 
surrender of Germany has slowed down the American 
production of 100-octane aviation petrol while sharply 
increasing the output of Diesel oil and other petroleum 
products. The changes in the oil production pro- 
gramme, which is based on the maximum use of facilities 
controlled by the United Nations throughout the world, 
reflected the increasing relative importance of fuel oil in 
the Pacific operations. The aviation petrol programmes 
drawn up before the victory in Europe included exten- 
sive additions, in the United States and elsewhere, to 
the plant for the uction of 100-octane petrol, and 
the building up of a strategic reserve of several million 
barrels—though this was then equivalent only to about 








one month’s supply. When Germany surrendered, 
day-to-day requirements were being met and the 
reserve was being established. The subsequent reduc- 
tion in the demand, which will become still less, follow- 
ing the cessation of hostilities in the Pacific, presented 
a problem in storage. More important than the pro- 
blem of storage, however, was the fact that the petro- 
leum for the strategic reserve would be immobilised at 
a time when every barrel of oil was needed to meet 
immediate requirements. The accumulation of this 
reserve, moreover, resulted in an even greater loss from 
operating certain “industrially inefficient” units 
brought into the 100-octane programme under stress of 
war demands. Permission was therefore requested of 
the Office of War Mobilization and Reconversion to 
eliminate the strategic reserve. This permission was 
granted and the facilities thus released were able to turn 
to petroleum products more vital to the fuel oil warfare 
of the Pacific, where distances involved in transporting 
supplies were twice to three times those involved in 
Europe. In the near future, the industrially inefficient 
equipment will resume the production for which it was 


Exports of construction timber to Europe during 
the remainder of 1945 are not expected to be more 
than two to three per cent. of United States production 
during this period. The United States mission which 
returned to America early in July after spending 
several weeks in and on the Continent, 
concluded that there was almost enough timber 
available in Europe to meet the most urgent needs, 
though the peak demand will not be reached until 
the transport system can be re-established. The 
mission took part in an international timber con- 
ference on the distribution of European supplies, 
released by victory in Europe. The largest single 
stock for use in Europe was in Sweden, but to transport 
it was still a problem. The second largest supply was 
in Germany, where a considerable amount was dis- 
covered ; but, with the German railways almost com- 
oy demolished, the transport of German timber to 
iberated countries and to England was difficult. This 
situation may result in some temporary sho > 
which may have to be met from United States supplies. 
If transport problems can be overcome, there seems to 
be no need to increase American exports to Europe 
above the present rate, and the export percentage may 
be decreased during the remainder of the year, except in 
the case of certain special industrial hardwoods. This 
is encouraging in the United States, since recent re- 
laxations in American construction controls have 
increased home demands. 

A 70-per cent. drop in available supplies in the 
United States of pig tin, since January 1, 1942, have 
precluded the possibility of releasing any tin for current 
Teconversion work, according to the Production Board. 
Fortunately, there are substitutes for tin for most uses. 
The total amount of pig tin available for allocation and 
industrial reserve stocks, after allowing for an 18,000- 
ton minimum industrial working reserve and Govern- 


ment stocks, amounted to only 23,654 tons on May I, | 8f 


1945, compared with 83,076 tons on January 1, 1942, 
and civil demands would consume this quantity very 
quickly if unrestrained. The average pre-war American 
motor car used 8 Ib. of tin, and an ordi peace-time 
car output would require about 15,000 tons. It appears 
that tinplate will be required in greater amounts than 
in 1944; bronze requirements for the United States 
Navy continue high, and the stoppage of new con- 
struction will be offset by the rapidly mounting re- 
placement and maintenance requirements. If the 
automobile, refrigerator, radio, washing machine, and 
other industries were allowed to use tin without re- 
striction, the total American consumption might easily 
reach 120,000 tons annually, but there are adequate 
supplies of substitute materials. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—As 
announced in our columns on page 333 of volume 156 
(1943), the Council of the Institution of Electrical Engi- 
neers, in September of that year, introduced a scheme for 
making the technical meetings of the Institution accessible 
to those who may be interested in the proceedings but 
who may consider that their technical experience and 
educational attainments do not suffice to admit them 
to any form of Institution membership. The Council 
have recently reviewed the working of the scheme during 
the past two sessions and are satisfied that it has per- 
formed a useful function. They have decided that it 
should be continued for the coming session and any person 
interested should apply to the secretary for an application 
form. On the completion of this and on payment of a 
fee of 10s. to cover administrative costs, he may receive 
notice of meetings and an invitation card which will 
serve as a title of admission to the technical meetings of 
the Institution, to be held during the forthcoming session 
in London and in the provinces. It is again emphasised 
that the possession of an invitation card will not confer 
upon the holder any status within the framework of the 





Tnstitution. 








THE EVOLUTION OF RADAR. 
(Continued from page 155.) 

Tue early Army sets could not give the position of 
the enemy aircraft quite as exactly as the guns required 
and visual correction was not always possible, partigy, 
larly in cloudy weather. The struggle to improve the 
sets became intense, and y the anti-airorag 
fire began to achive a higher and higher toll of the 
raiders. In this it was assisted by the radar-controlleq 
searchlights. Radar-controlled anti-aircraft gunfin 
thus played a leading role in the victory over night 
raiders, the aerial complement being provided by 
ground-controlled radar-carrying night fighters, which 
achieved remarkable successes. This was early foreseen 
as one-of the applications of radar to the offensive jn 
defence ; if fighter aircraft could be made to carry q 
complete miniature radar station, they eould seek out, 
and even fire on, enemy aircraft in cloud or on the 
darkest night, provided they were directed by ground 
radar stations to within suitable range for detection, 

The 1}-m. wavelength equipment was adapted for 
this purpose, although the need for aerials projecting 
from the wings of the small fighters was a sore point 
with aircraft designers. The night-fighter crew had 4 
hard enough job to attend to flying and fighting, and 
to undertake what amounted to a complicated labora- 
tory experiment as well was almost the last stray. 
However, by giving the observer the task of watching 
the tube and telephoning to his pilot a continuous 
running commentary, the problem of the chase by 
radar was solved. 

Another remarkable development used in one version 
of the system was the device of making the enemy 
echo indicate itself as a spot which “‘ grew wings” as 
the enemy approached, moving up or down, to port or 
starboard, just as the a of the enemy itself 
would have done had it been visible. Successful inter. 
— were marked by, first, the appearance of the 
tell-tale m spot somewhere away from the line of 
flight of the fighter. The pilot rapidly adjusted his 
course and altitude to bring the spot seen by his 
observer ahead, and centred; then the appearance of 
“wings ”’ was seen as the distance lessened. Finally, 
the pilot would see the real enemy, in a position corre- 
sponding to the green patch which hovered on the 
sereen. The radar-controlled Army searchlights were 
also extensively used to assist the fighters to intercept. 

The 1}-m. radar in fighters, however, was limited in 
range. Reflections from the ground obscured target 
aircraft at ranges greater than the flying height, and 
it was necessary to develop a nel beam to probe 
the sky avoiding the ground, which could only be done 
by much shorter waves. The eventual solution was 
“centimetric ” radar, the result of the work of a 
group of research scientists, engaged during the work, 
at Birmingham University, on radar and its vital needs, 
who devised the modern magnetron valve. This was, 
in fact, the outstanding development since the original 
chain took shape, and remains the keystone of the 
ater part of modern radar. 

Until 1938, the single research team working on 
valves specifically for the use of the three Services 
had been that at the Admiralty Signals School; but 
the pace quickened towards the outbreak of war, and, 
in the autumn of 1939, extra teams were called in for 
work on behalf of all the Services, still sponsored by the 
Admiralty, on what appeared then to be the distant 
goal of designing valves for centimetric radar. The 

irmingham team’s achievement was such that the 
magnetron is now used as the transmitter in all the 
centimetric radar equipment which makes possible the 
almost unbelievable later applications in the air and 
sea war. . 

Centimetric equipments not only solved the problems 
of the range and definition needed by night fighters’ 
radar; the new techniques brought in their train such 
inventions as the moving map-like device which served 
the R.A.F. bombers in obliterating German targets ; 
and they have served similarly to increase radically 
the accuracy of equipments used in hunting the enemy 
at sea in many other branches of warfare. Centimetre 
waves made it possible to feed the t data into 
anti-aircraft predictors and coastal artillery batteries 
with such | med precision of range measurement, and 
accuracy of bearing and elevation, as to surpass the 
inherent accuracy of the guns themselves. 

It was appreciated, from the start of this war, that 
the detection of surfaced submarines demanded some 
means other than Asdic: but radar equipment designed 
for the detection of aircraft was inadequate in this 
case, and, for detection of submarines, both from 
the air and from surface ships, it was the centimetre- 
wave equipment which provided a decisive solution. 
The problem it solved was virtually that of finding, at 
night, in an area of many square miles of sea, a piece 
of metal projecting from the surface of the water by 
little more than the height of a man. 

Before that time it had been apparent that, for most 
naval purposes, small aerial systems, capable of pro- 
ducing narrow beams, would be essential; intensive 
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research into the use of shorter.wavelengths by all 
Services, which was applied to naval problems, bore 
early fruit in, 1938,, w experimental equipments 
for the detection of aircraft were installed in a battle- 
ship and a cruiser. It became apparent immediately 
that, by this means, the Navy could provide its own 
cover against air attack. 

The extraordinary and immediate success which 
followed the application of centimetre-wave radar to 
long-range bombing deserves particular mention. The 
sound strategic decision to withhold the use of such 
devices until sufficient had been produced to make a 
succession of devastating attacks on Germany’s great 
industrial centres was well repaid ;- the premature loss 
of one such equipment to the enemy might have 
destroyed that element of surprise which, in fact, 
made impossible any effective reply by the enemy. 
The proportion of bombs 5 on. worth-while targets 
was greatly i , and the other offensive and 
defensive functions of aircraft fitted with radar devices 
made more effective by centimetre techniques. 

It has been shown by statistical analysis of operations 
that airborne radarapparatus multiplies by more than 
five times the value of an air fleet costing ten times as 
much as itself, quite apart from reduction in the 
numbers of crews needed and the safe ing of valu- 
able lives. The value of radar in doubling the offensive 
power of battleships, quite apart from its defensive 
aspect, is even more apparent. At sea and in the air, 

navigation by and by other longer-wave 
devices is now possible with an accuracy which makes 
the finest achievements of stellar navigation seem 
grossly inaecurate by comparison. A ship’s navi- 
gating officer can fix the position of a mp ae: sea by 
the stars or solar observation to within about a mile 
of the true position, and an aircraft can seldom rely 
on better position finding by astronomy than to within 
10 miles of the true position ; but it is now possible, 
by various devices, to have a continuous indication of 
the position of a ship or aircraft to within a few tens 
of yards of her true place on the earth’s surface. 

Radar is the product of team work. Scientists from 
universities and Government laboratories produced and 
examined ideas; engineers and designers translated 
the conclusions into equipment ; production engineers 
found ways to make extremely intricate apparatus 
with war-time labour. As time and experience perfected 
the equipment, and one or two British electrical manu- 
facturers were ly initiated into the secret, so that 
they could their magnificent contribution of 
skilled engineering and craftsmanship, the scientists 
could be withdrawn from their duties in the stations to 
go back to their ever-widening and the 
Royal Air Force was trained to take over the main- 
tenance of the coastal chain. 

In the foregoing summary of the evolution of radar, 
reference was e to the need that arose for new t; 
of thermionic valves, without which it would have been 
impossible to translate the early laboratory experi- 
ments in radiolocation into a practical every-day aid 
to the conduct of mili operations. After the first 
experiments and trials demonstrated the basic 
correctness of the system, the further development 
of radio-location became inextricably mixed with, and 
largely dependent on, the parallel development of these 
new valves. If larger transmitter powers were needed, 
where was the valve to deliver this power? If it was 
thought that a problem could only be solved by the use 
of shorter wavel 8, where were the valves which 
would transmit and receive on this wavelength ?—and 
the cry has wae been for more power and for shorter 
wavelengths. valve is and always must be the 
real kernel of the equipment, and everything depends 
upon its proper functioning. 

The first sets were designed round valves which were 
already in existence; but these valves, designed for 
continuous-wave working, were not necessarily the best 
for use in radiolocation, which requires the transmission 
of a very large power for a short time. In 1938, there- 
fore, it was decided to increase the of the 
group at H.M. Signal School which had been working 
since the last war, under Mr. H. G. Hughes, on the 
development of valves and also to use the great skill 
and knowledge of the research laboratory of the General 
Electric Company in helping to solve the new problems. 
One of the types of valves commonly used as the trans- 
mitter in the first chain stations was the silica valve, 
designed by the Signal School for use in naval com- 
munication transmitters ; but in the crisis of September, 
1938, not enough silica valves were being produced to 
keep the stations working day and night. The small 
group at the Signal School therefore stopped their 
research for the time being and made sufficient valves to 
keep the watch going. The next step was to provide the 
chain stations with a transmitter of as high a power as 
possible so that, in conjunction with the hi towers 
which were then being p' a. great increase of 
range could be obtained and so make the early warning 
system doubly effective. This increase of was 
obtained by using the continuously-evac demount- 
able valves designed by the Metropolitan-Vickers Elec- 





trical Company, which were introduced into the chain 
stations in 1939. The first type of valve specifically 
designed as a pulse transmitter was the metal-glass 
valve of the General Electric Company, the so-called 
“ Micro-pup ”; this used a copper anode which was 
also part of the envelope, and a copper-glass seal. 
These valves were much smaller than 7 a previously 
employed and could be used at shorter wavelengths, so 

ing possible the design of the A.I. (“ air intercep- 
tion”) set for night ters, where small size was 
essential. A num of modifications of this type 
followed, suitable for different purposes and culminating 
in the valves used on decimetric wavelengths ; these 
were employed in the ship sets, where it was essential 
to use shortest wavelengths possible in order to 
restrict the size of the aerial. The great achievement 
of this development was not only that valves had been 
designed to meet the requirements, but that the very 
new techniques employed had been worked out in such 
a way that the valves could be made in large-scale 
production. They were soon required in great numbers. 

So far, the new valves were triodes or multi-electrode 
types, based on well-established principles ; and it was 
becoming apparent that a few decimetres was about 
the shortest wavele to which this sort of valve 
could be adapted. e operational need for shorter 
wavelengths, however, was very t. In the first 
place, the maximum range of the A.I. set was no greater 
than the height of the aircraft, and this very severe 
limitation could only be overcome by producing a really 
narrow beam with an aerial sufficiently small to go in 
the aircraft. Secondly, the detection at good ranges of 
small ships such as submarines and E-boats depends on 
the use of as large a ratio of height of aerial to wave- 
length as possible; when the aerial is on a ship, this 
means as short a wavelength as possible. irdly, all 
the problems of accurate measurement of direction — 
height for gunnery and other purposes become capa 
of igh ready solution if wavel of the order of a 
few centimetres can be used. pepsin ass had 
not been pursued, partly because o t pressure 
of work a other a ieaions but pod, tes there 
were no valves available which could possibly generate 
sufficient power to be of any use. ; 

Radiolocation had grown, in the most er 
secrecy, in the hands of a team of workers whose 
numbers were severely restricted by the need for pre- 
serving that secrecy. By Easter, 1939, the political 
situation had deteriorated so much, and the problems 
of radiolocation were becoming so ing, that it was 
decided to bring in a considerable number of ok 
physicists. It was hoped by this means to be able to pus 
forward more qui with the developments already 
in hand, and also to be able to devote some effort to 
further ibilities, such as the use of centimetre waves. 
These physicists were, in the main, those who had been 
recently, or still were, closely associated with the Caven- 
dish Labora’ , Cambridge, and the Clarendon 
Laboratory, ord. Already there had been su 
from physicists from both these great universities ; 
Professor P. M. 8. Blackett was a “ founder member ” 
of the Tizard Committee, Professor Lindemann (now 
Lord Cherwell) joined it in July, 1936, and Professor 
E. V. (now Sir Edward) Appleton in October, 1936. 
Lord Rutherford had greatly stimulated the Bawdsey 
workers by visits full of appreciative wisdom and 
friendly en ment. Dr. W. B. Lewis, of the 
Cavendish Laboratory, had already joined the Tele- 
communications Research Establishment in 1938, and 
now there were invited, to inspect and discuss the work 
Professor M. L. Oliphant of Birmingham, Dr. J. H. E. 
Griffiths of the Clarendon Laboratory, Professor J. D. 
Cockcroft, Dr. J. A.‘ Ratcliffe, and others associated 
with the Cavendish Laboratory. 

In the autumn of 1939, it was decided to increase the 
effort available for work on valves, and a research team 
under Professor Oli t at Birmingham University, 
and a team at the don Laboratory, started work 
on what appeared then to be the distant goal of design- 
ing valves for centrimetric radiolocation. Later, more 
of the research laboratories of the firms were brought 
in; Standard hones and Cables, Limited, the 
British Thomson-Houston Company, Limited, and 
Electric and Musical Instruments, Limited, all joined 
in the work, which has been co-ordinated and controlled 
by an inter-Service committee known as the Co-ordina- 
tion of Valve Development Committee (C.V.D.) under 
the chairmanship of the Director of Scientific Research, 
Admiralty. Since this has proved to be a most success- 
ful example, not only of inter-Service collaboration but 
also of collaboration between the Services and industry, 
it is appropriate to give some account of its activities. 

Until 1938, the only research team working on valves 
specifically for Service use was that at H.M. Signal 
School, who served not only the Navy but the other 
Services as well. When the - agate ic Company 
began to take part, in 1938, meetings were 
arranged between the scientific staffs of the two places, 
and re tatives of the other Service establishments 
were invited to attend. As the subject grew, and 
more research teams became concerned with it, C.V.D. 





expanded and formed new committees. The “‘ 10-cm. 
Committee’ was set up early in 1940. The most 
valuable feature of these committees was that they 
brought together the actual experimenters who were 
working both on the design of the set and on that of the 
valve. Here the set designer could ask for new or 
improved valves, and the valve designer could report 
on the progress he had made. The success of this 
venture was due in no small measure to the co-operative 
irit shown by the industrial concerns; first, the 
1 Electric Company and later the other firms, as 
they were brought in. Knowledge and techniques 
which, before the war, were carefully guarded secrets 
were willi to other firms if this would help 
their work. In 1940, there was appointed a full-time 
secretary of C.V.D. and co-ordinator of C.V.D. activities. 
This post was held by Professor Whiddington, of Leeds 
University, until 1942, when he moved on to other work 
and was succeeded by Dr. Griffiths from the Clarendon 
Laboratory. 

The most revolutionary advance which resulted from 
this great accession of strength was the realisation of 
the hopes for centimetric working. Larnder, in 1938, 
had undertaken actual observational experiments with 
centimetric equipment, but the available transmitter 
power and receiver performance were inadequate and 
the already deferred — of 1935 were further 
deferred. Now Professor Oliphant, with his colleagues 
Randall and Sayers at Birmingham, undertook the 
task of generating pulse powers of the order of tens of 
kilowatts at a wave! of a few centimetres, and it 
was not long before Randall and Boot produced power 
of the order of a kilowatt from their This 

id achievement was the result of a brilliant 
adaption of the old split-anode magnetron to use 
cavity resonators, which are so efficient and convenient 
at these wavelengths. The General Electric Company 
were then brought in to design the valve in a manner 
suitable for production, and the first sealed-off model 
was made by them in July, 1940. Later, a research 
team at the British Thomson-Houston works began 
work. on the on. These three teams, in very 
close collaboration, and aided by the valuable theoreti- 
cal work done by university teams at Manchester, under 
Professor Hartree, and at Leeds, under Professor 
Stoner, have overcome all the numerous difficulties 
which have arisen and have designed a large number of 
valves for different applications, all derived from the 
original cavity magnetron. This magnetron, now used 
as the transmitter in all the centrimetric radiolocation 
equipment, generates powers of the order of hundreds 
of kilowatts. 

In the summer of 1940, therefore, it appeared that a 
transmitter giving reasonable power output on a few 
centimetres wavelength could be made. The main 
requirements of the receiver were for a low-power easily 
tunable oscillator and a first detector or frequency 
changer, so that a sensitive super-heterodyne could be 
built. These problems were being by the 
Clarendon Laboratory team under Dr. Griffiths, and 
the Signal School team under Mr. Sutton. A local 
oscillator, using the velocity-modulation principle and 
a single cavity resonator, was first put into a convenient 
form by Mr. Sutton and later improved by a research 
team at the Electric and Musical Industries works. 
For the detector, it was soon-found that the crystal 
gave the best results, but the problem was to make it 
sufficiently robust and stable for use in Service equip- 
ment. This was solved by a combined effort on the 
part of Dr. Skinner and his team at the Telecom- 
munications Research Establishment, and teams at the 
British Thomson-Houston and General Electric research 
laboratories ; so that the crystal is now as robust and 
as easily handled as any valve. These were the valves 
which, in the summer of 1940, made it possible to do 
experiments at the Research Establishment on the 
possibilities of centrimetric radiolocation. Sets were 
erected at Worth Matravers, near Swanage, where 
echoes were detected from sheets of tinplate, boys on 
bicycles, and men on foot by the still rudimentary but 
rapidly ryt equipments. These, with their 
prominent parabolic mirrors, were ranged at the back 
of a field which became familiarly known as “ Centi- 





metre Alley.” Then came menpenees from aircraft in 
flight, and the new era of radiolocation had opened. 
(To be continued.) 





SUPERSONIC WIND TUNNEIS FOR TESTING SHELLS, 
Bomss, Eto.—What the Iron Age describes as the largest 
supersonic wind tunnels in existence, for testing ordnance 
material in air velocities exceeding the speed of sound 
(750 m.p.h.), have been built for the United States Army 
Ordnance, at the Aberdeen Proving Ground, by the 
Pitteburg-Des Moines Steel Company. The necessary 
air speeds are obtained by expanding air at a pressure 
of up to 160 lb. per square inch through a convergent- 
divergent nozzle. The compressors absorb 13,000 h.p. 
Equivalent air velocities of 1,300 m.p.h. are obtainable 
at the -present time, but 3,000 .m.p.h. will be reached in 
the near future. 
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LABOUR NOTES. 

Tue North Staffordshire Colliery Owners’ Association 
met on Friday last for the purpose of considering the 
Government’s proposals for the nationalisation of the 
coal industry. In a letter addressed to the ident, 
Sir Francis Ji said :—‘‘ For myself the pits 
I control this is t I propose doing. The Government 
have been constitutionally elected, and whatever our 
private opinion may be, it is our duty to see that public 
opinion, which has been clearly expressed at the polls, 
should be carried into effect with our goodwill and 
support. Although I believe that free enterprise can 
serve the country best, yet I will endeavour to make 
nationalisation of the mines effective, even though such 
a policy may be against my own personal \interests. 
We know the problems we are up against. The most 
serious is absenteeism. The country is in desperate 
need of coal, and we must demonstrate that we are out 
to help. No other policy is possible.” 


“T trust,” Sir Joseph added, “ the owners. will give 
their support, so that the general public can rest assured 
that we, on our part, will leave nothing undone to over- 
come the present serious shortage of coal. The miner’s 
leaders must also give the nation their help by doing 
ev ing possible to get the men to attend work 

iy and do a full week’s job.” 


. Replying to a question in the House of Commons last 
week, Me Shinwell, Minister of Fuel and Power, said 
that the average cash earnings per man-shift. worked 
by all wage-earners in the coal-mining industry was 
22s. 24d. during the year ended March 31. The 
number of man-shifts lost during the twelve months 
through disputes was 915,000. 


Ina at Cardiff on Saturday > bee, —— 
described the coal position as “ pretty ,”” but, 
said, the co could get through this winter without 
trouble if everybody “‘ played the game.” “ He was not 
convinced, however, that by threatening prosecutions 
or imposing fines they could get more production 
from the men. The problem could not be tackled in 
that spirit, so that he was considering, at any rate for 
the present, the abolition of investigation at the pits 
into absenteeism. Instead, he hoped to place the 
responsibility of dealing with the problem on the Mine- 
workers’ Union, and ask the men to do their level best 
to work with regularity and goodwill. He knew all 
about the obstacles in the way of increased output, but 
there had to be a spurt which, when he promoted 
nationalisation, would make his task very much easier. 


On August 1, the official cost-of-living index figure 
was 105 points above the level of July, 1914, compared 
with 107 points on June 30. For food alone the 
index on August 1 was 72 points above the level 
of July, 1914, compared with 76 points on June 30. 
The decline in the index figures was due to a substantial 
reduction during July in the average price. of potatoes, 
which had risen sharply during June because of the 
exhaustion of the old crop. 


An agreement on the shopmen’s claim was reached 
last week in London by representatives of the Railway 
Executive Committee and representatives of the unions 
which have members employed in railway workshops. 
It provides for rates of pay, and a guaranteed day and 
week, and its negotiators on behalf of the workers 
recommend the various executives concerned to acce 
it. The text is to be published later, it was officially 
stated. The claim of the unions was for prerie 0 
wages for five les ranging from 4/. 10s. a wee 
labourers up Sas week for craftsmen. In addition, 
they asked for a 40-hour working week, two weeks’ 
annual holiday with pay, and a guaranteed week. 


The numbers of men and boys registered at employ- 
ment exchanges in Great Britain as wholly unemployed 
at July 16 (exclusive of 19,507 men who had been 
classified as unsuitable for ordinary industrial employ- 
ment) was 71,806. Those registered as on short-time, 
or otherwise temporarily suspended from work on the 
understanding that they were shortly to return to their 
former employment numbered 389; and those regis- 
tered as unemployed casual workers (being persons who 
normally seek their livelihood by jobs of short duration) 
numbered 728. Compared with the position at April 
16, the numbers wholly unemployed showed an increase 
of 10,598, those temporarily suspended from work a 
decrease of 49, and unemployed casual workers a 
decrease of 24. 


The corresponding figures for women and girls at 
July 16 were 40,019 wholly unemployed (exclusive of 





those, numbering 448, who had been classified as unsuit- 
able for normal full-time employment, 509 temporarily 

and 17 unemployed casual workers. Com- 
pared with the position at April 16, the numbers 
wholly unemployed showed an increase of 12,258, those 
tem ily stopped an increase of 251, and unemployed 
casual a decrease of 45. 


Between April 16 and July 16, the numbers of | 
unemployed.persons on the registers decreased by 277 
in the tern Division and by 206 in the Southern 
Division. They increased by 1,958 in the London and 
South-eastern Division, by 25 in the South-western 
Division, by. 3,438 in the Midlands, by 114 in the 
North Midlands, by 2,886 in the North Eastern Divi- 
sion, by 997 in the Northern Division, by 4,022 in 
Scotland, and by 8,748 in Wales, 


Addressing a conference of building trade workers at 
Aberdeen last week, Mr. J. W. S nson, president 
of the National Federation of Building Trade Opera- 
tives, said that employers could no longer withhold 
wage advances. The Government and employers had 
repea' emphasised that they were concerned more 
with uction than with wages, and the Federation 
had replied that production would follow. In a refer- 
ence to.the controversy over piecework, Mr. Stephenson 
said that if they refused to work it, they would have to 
find an alternative means of producing houses. 


A resolution, which was unanimo adopted by the 
conference, for an early seen from the Forces 
and munitions of all building trade workers; full 
manufacture of building materials and equipment ; 
effective transport ; steps to secure adequate land ; 
a@ watch on prices so that bulk and distri- 
bution could be decided upon at any time to prevent 
inflationary prices ; and the exercise of care to ensure 
that no vested interest was allowed to stand in the 
way. 


Mr. W. Elgar, secretary of the Scottish Trades Union 
Congress, who also spoke, warned trade unionists of 
the danger that arose when groups decided to take 
sectional action. They must, he said, create a real 
sense of self-im discipline so that the authority 
of democratically elected people was accepted by the 
membership as a whole. 


Writing in the Journal of the Electrical Trade Union, 
Mr. E. W. Bussey says :—‘* We accepted the restric- 
tions upon us by a National Government in the 
country’s death s with Fascism. We now call 
upon you to extend the same discipli oorpenees 
to the new Government in its task of winning the peace 
for the workers. Only in this way can we convince the 

as a whole that the Trade Union and Labour 
ovement is not only class conscious, but also State 
conscious.” 

Mr. Isaacs, Minister of Labour and National Service, 
stated in the House of Commons last week, in reply 
to a question, that the cotton industry realised that it 
must be able to attract the workers it needed in com- 
petition with other industries. The rapid reduction 
in war work which was now, possible should increase 
substantially the labour force available. His officers 
could continue to take up employment in the cotton 
industry, particularly in the card-room and. spinning 
sections, where the most pressing labour shortages at 

mt existed. Full publicity would be given in 
Lleenthien to the determination of the Government 
that cotton should once more become a flourishing 
industry, providing good wages and working conditions, 
and to the measures of importance being undertaken 
by the industry. 


be published by 
mic Research, the 


According to a new study shortly to 
the National Bureau of Economi 
physical product of the American economy was approxi- 


tripled in the forty years from 1899 to 1939. 
During the same years, the writer of an article in the 
Manchester Guardian says, the number of employed 
workers increased 75 per cent. The national product 
per person employed, therefore, rose by approximately 
pe a a ae In this period, the 
product per person in tion increased by the 
same amount. The soa ee grew more 
rapidly than the population, showing a gain of 90 per 
cent. as against 75 per cent. Unemployment was 
a eat beeen hy af et ab 

ing, so ti in numbers employed 
was the same as that of the population itself. These 
figures, the writer says, are conservative, since they do 
not indicate any improvement in the quality of the 
products or the gain from higher productivity which 
was registered in shorter hours. The product per man- 





hour was more than doubled: 


THE EFFECT OF CHEMICAL 

SURFACE-TREATMENTS ON THE 

SCUFFING OF GEARS,* 
By H. D. Mansion. 
(Concluded from page 158.) 

ArTER the deep phosphate treatment had beep 
investigated, a pair of gears was given a shallow phos. 
phate treatment, and the corresponding results ar 
shown in Fig. 11, and Figs. 12 to 17, opposite. Photo. 
pom. fag were taken to show the surface “gs 
treated.” Examples of these are reproduced in Figs, 
12 and 13 (x 200 and x 800 respectively). The 
were then run for one hour at the running-in Toad, 
measured and photographed ‘again (Figs. 14 and 16), 
Afterwards y were run for another 99 hour, 
measured and photographed once more (Figs. 16 «nd 1%), 
They were finally subjected to a standard scu 
test and gave one of the results (opposite 5) in Tabet 
(page 158, ante). In all the photomicrographs the 
horizontal marks are grinding marks, and the vertical 
marks are score marks. 

Considering these tests individually, that on the deep 
phosphate treatment shows the following character. 
istics. The build-up on the surface due to the pase 
phate coating is of the order of 0-00035 in. (see Table 
IV, page 159, ante). The coating is comparatively 
coarse-grained and cannot be accurately focused at 800 
magnification (see Fig. 6, page 159, ante). After run. 
ning for one hour at the running-in load, the wear as 
indicated by the profile measurements (Fig. 2, page 
157, ante) varies up to 60-0005 in. on the 15-tooth 
driven ,. but’ appears to be negligible on the 
16-tooth gear. (The negative wear indicated on éne 
profile is due to inconsistency ir the Sykes instr. 
ment, which is of an old pattern, and shows the diffi- 
culty in trying to measure such small quantities.) 
The mean wear, as indicated by Table IV, however, is 
0-0010 and 0-00078 in. for the two gears, respectively, 


Fig. 11. Typ 








(esu.e) “ENGINEERING” 
for which inconsistency no explanation can be offered. 
The corresponding photographs, Figs. 7 and 8, page 159, 
ante, show that there is still ample evidence of surface 
treatment remaining on the profiles, only small areas 
appearing to have become by metallic rubbing 
contact. ach for a further 99 hours, condi- 
tions appear to be, to all intents and purposes, similar to 
those after 1 hour on all three showings, save possibly 
the micro-structure, so it may be inferred that all the 
wear which is going to occur has taken place within the 
first hour. It is of interest to note that the wear 
indicated by the micrometer measurements in this test 
is more comparable with that indicated by the Sykes 
instrument for the other pair of gears shown in Fig. 1 
(page 157, ante). 

ing to the test on treated a shallow 
phosphate treatment, it will be seen, from Fig. 11, that 
no measurable wear is indicated by the Sykes instru- 


TABLE V.—Wear Measurements taken over Three Teeth. 





16-Tooth 


15-Tooth 
Dri Driving 
Gear. 





In. 
0-00018 
6-00009 


In. 


0-00006 
0-00003 


0-00034 
0-00002 


0-00014 
0-00003 











mean wear of apy and 0-00036 in. for the - 
gears, respectively. photographs in Figs. 12 to 1 
indicate that the surface coating is distinctly finer- 
* Report of the Automobile Research Committee, 
Institution of Autemobile Engineers. Abridged. 
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Fie. 20. 





grained than that shown in Figs. 5 to 10, page 159, ante, 
and that scarcely any change in appearance is shown 
after running-in. 

The last test in which this type of study was made 
is illustrated by Figs. 18 to 23 and Fig. 24, and Table VI, 
and was an attempt to measure and photograph the 
wear of a pair of relieved profile gears treated by a deep 
phosphate process and running at considerably higher 





SURFACE-TREATMENT 


x 200. 





x 800. 


load under otherwise similar conditions. The test. was 
run at a specific load of 5,110 Ib. per inch, and would 
have been run for 100 hours but for the occurrence of 
tooth breakage after 15 hours’ running. The wear 
after 15 hours is shown by dotted curves. It was 
still possible after the breakage to measure the profiles 





of the 15-tooth gear from which one tooth had broken 
off, but all the teeth of the 16-tooth gear had been 


OF | GEARS. 


+-0005" 0 -0008" 
€sui.m) 


damaged on the profiles. It can nevertheless be seen 
(Fig. .24) that all significant .wear—amounting to 
0-0002 in. to 0-0003 in.—had taken place, as in the 
test at lower load, during the first coms (chain-dotted 
curves), the general form of the tooth profile being 

very little changed. The photographs in Figs. 20 to "8 
indicate a different surface structure after running 
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TABLE VI.—Wear Measurements taken over Three Teeth. 











Mean Values of 15-Tooth 16-Tooth 
15 or 16 Readings, Driven Driving 
Respectively. Gear. Gear. 
Tn, In, 
Increase in measurement after 
treatment .. és f 000056 0-00052 
Build-up on each surface |. ¥ 0-00028 0-00026 
Wear after sugning 1 hour at 
5,110 Ib. per in. 0-00046 0-00037 
Measurement after 15 hours not 
possible 








from those of Figs. 7 to 10, page 159, ante, suggestive of 
large areas of more or less polished metal with, black 
oil-retaining valleys between them. This different 
structure may be due to the fact that it was a different 
treatment from that shown in Figs. 5 to 10, or it. may be 
due to the load being almost double. Figs. 20 and 21 
show conditions after a run of one hour, as planned ; 
but Figs. 22 and 23 apply to a 15-hours run only and 
not to a 100-hours run as originally intended. 
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It was concluded that of the various chemical and other 


i the treatments 
a pared tb mon tv bing the outing 
gears. Of the various treatments i 


scuffing 
approximately one and a half times those 
gears. These treatments varied in their 
retain their ont coins properties after ona 
some eaks low 





‘** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD.) 


ABSTRACTS OF SPECIFICATIONS RECENTL 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


Aircraft, Limited, of Wolverhampton, and J. D. North, of 
Wolverhampton. (3 Figs.) December 15, 1939.—Owing 
to the very limited space available in gun turrets on 
military aircraft and owing to the accumulation of 
appreciable quantities of gas from the propellant charges 
of the machine guns, ventilation is very necessary. A 
lenticular disc 3 is located over the ventilating hole 2 in 
ee ee ne ° eon wees Sy 
vertical pillars on a base plate 5. The thickness of the 
lenticular disc at its centre is approximately one fifth of 


Zh, Udita 


the diameter and the diameter of the disc is in the neigh- 
Dbourhood of two or three times the width of the hole 2. 
‘The disc is spaced fromi the hole by a distance approxi- 
mately equal to one third of the width of the hole. Thus 
the passage between the disc and the, base plate is of 
Venturi form in all directions and the passage of air in any 
direction will produce a reduction in pressure at the 
centre of the passage irrespective of the orientation of the 


*| gun turtet. As @ result, air is sucked from the interior 


pany, Limited, 17, Marine-parade, Brighton, 1. 
17s. 6d. 


of the turret. (Accepted March 28, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


Perkins, of Birmingham. (4 Figs.) October 13, 1943.— 
The object of the invention is to provide a simplified 


. | construction of twin-cylinder engine in which push rods 


to deseribe the charts further than to say, 
for the. benefit of those to whom even now they are 


atices being set a 


grige diagrams. 
the system on 


the charts are constructed is 
éxplained in an itretbestony section entitled ‘““ Princi- 
es of Trial Tests.” In addition to this matter, 
ever, the fourth edition contains a new 30-page 
cha on “ How to Measure Accuracy in Machine 
Tools.” This is “ written particularly for the instruc- 
tion of foremen, fitters and charge hands, both for 
making new machines and reconditi worn plant.” 
This new matter makes an admirable addition to the 
book. Actual tests in ice are carried out by 
works’ operatives and ough in most cases these 
men be selected with care, they will frequently 
not have the basic knowledge which will enable them 
to realise the importance of detail features of the 
tests or how to apply them in the most effective way. 
They may well not know, for instance, that in 
a spirit level ‘‘it is best to take readings ‘ith Bote 
" and looking in a direction perpendicular to 
the bubble vial.” In a sense, the fundamental informa- 
tion on which the new chapter is based is contained 
Pit Teeth mined syne ithe age ain on. 8 
but the new matter is much more detailed and contains 
much practical instruction of the type illustrated by 
the sentence quoted above. It is expressed in clear 
and simple language and should considerably extend 
the ‘usefulness of 


a’ publication which has beet ts og 
-established itself in the particular field with which it 


for imparting movement to the inlet and the exhaust 
valves are operated from a single camshaft and are 
grouped together in a common passage in the cylinder 
casting. A single casting 1 contains two cylinder barrels 
with their axes parallel and in the plane containing the 
axis of the crankshaft. Hemispherical combustion 
chambers are formed as a single cylinder head, each hav- 


ing an inlet and an exhaust valve seating. The inlet 
valve rockers 13 are of conventional form and are 
mounted on a common shaft journalled in a casing 17 
on one side of the cylinder head. The exhaust valves 
are similarly operated by rockers 19 on a second shaft 
journalled in a casing 18 at the opposite side of the head. 
The rockers 13 are operated by push rods 23 through ball 
and socket joints, and the push rods engage the tappets by 
joints of the same type. The rockers 19 are operated by 
push rods 39 in the same way, and the inlet and exhaust 
cams aro fixed on a single camshaft, the exhaust cams 
being situated between the inlet cams. The inlet valve 
push rods 23 and the exhaust valve rods 39 are grouped 





is concerned. 


tegether and pass through a chamber 45 which is formed 


integrally in the casting 1 and aligns with a passage jy 
the,cylinder head which opens into the casings 17 and 18, 
The casings 17 and 18 are spaced apart to leaye an air 
space which registers with a similar space formed by re. 
entrant walls of the cylinder head to enhance the « ‘coling, 


(Accepted January 24, 1945.) 


METALLURGY. 


567,149. Foundry Darwins, Limited, of She. 
field, and A. Linley, of Sheffield. (4 Figs.) Novetiber 23, 
1943.—The invention is a magnetic device for holding 4 
core-plate on a moulding-bor while the latter is being 
carried after baking of the sand-core. The walls of the 
‘moulding-box are of non-magnetic material, and in each 
of two opposite walls a magnet assembly is em)edded, 
being retained by a non-magnetic plate. The inagnet 
assembly consists of three permanent magnets §, 9 and 
10 arranged in parallel between two pole-pieces 11 and 12. 
The pole-piece 11 makes contact with like poles of the 
two outer magnets 8 and 10 and is extended to present a 
pole face 13 flush with the upper edge of the wall in which 
the assembly is embedded to make contact with the core- 
plate 5. The pole-piece 12 is of U-form one limb making 
contact with the other poles of the magnets 8 and 10, 
while the other limb lies along the upper edge of the wall ; 
it terminates short of the pole-piece 11 and the gap is 





filled with non-magnetic material. The central magnet 9 
is of twice the strength of each of the outer magnets 8 and 
10 and is rotatable. It is keyed to a spindle 15 mounted 
in bearings in the retaining plate and the wall. The 
spindle carries a knob and an-arm co-operating with stops 
on the retaining plate to limit the rotary movement of 
the magnet 9 to 180 deg. and to indicate the position 
of the magnet poles in relation to the pole-pieces 11 and 
12. The poles 19 of the magnet 9 are radiused with the 
spindle as centre, and fit into similarly-shaped arcuate 
recesses in the pole-pieces 1l and 12. A magnet assembly 
is mounted in each of two opposite walls of the moulding 
box. When the centre magnet in each assembly is set 
in parallel with the other two 8 and 10, the system is 
fully energised and the core-plate 5, providing a low 
reluctance path across the gap separating the two pole- 
pieces of each assembly, is firmly held in place to support 
the contents of the moulding box when fhe latter is 


*| inverted. To remove the core-plate 5, the central mag- 


net 9 is reversed by means of a knob on the spindle 15. 
When the central magnet 9 is thus reversed, the magnetic 
system is short circuited and the core-plate 5 can be 
removed. (Accepted January 30, 1945.) 


RAILWAYS AND TRAMWAYS. 


567,925. Rail-Joint Support. The United Steel Com- 
panies, Limited, of Sheffield, W. L. James, and B. G. 
Mason, of Workington. (1% Figs.) August 9, 1943.— 
The support is designed to eliminate or reduce the 
deflection of rails at their joints during the passage of 
heavy and fast moving traffic. The rails are of bull- 
head type and adjacent ends are connected together by 
a@ normal four-hole fish plate 2. The rails are supported‘ 
in chairs. The rail joint is supported by a metal bar 5 























(567,925) 
of spring steel, rolled to a double-flanged section (Fig. 2), 
and longitudinally cambered, as shown in Fig. 1, to 
give the desired resilience in service. The bar 5 spans 
the spaee between the chairs on either side of the joint 
and rests on metal angle plates 6 fitted over the edges 
of the sleepers. Where the rails are jointed by two-hole 
fish plates, the joint is supported by. a similar rolled- 
steel bar flanged along its side edges to fit the base of 
the rails, with its ends housed in the two chairs on 
opposite sides of the joint, which are grooved to receive 
the ends of the bar beneath the rails.. (Accepted March 8, 





1945.) 
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THE LYNTON WORKS OF 
w.H. A. ROBERTSON AND 
COMPANY, LIMITED. 


(Concluded from page 163.) 


Tue description and illustrations of typical wire- 
drawing machines given previously do not cover the 
whole range of machines, auxiliaries and allied 
apparatus regularly made by the firm, but some 
other standard products of the “ W. & D.” depart- 
ment are illustrated in Figs. 14 to 19, on this page 
and on page 190. The first class to be dealt with 
is that of sheet-flattening machines. The machine 
shown in Fig. 14 may be used to introduce the 





sizes with up to 17 rolls; the particular machine 
shown has 11 rolls. The diameter of the rolls may 
vary, according to the duty, from § in. to 7 in. and 
their length may, in the larger machines, be as much 
as 96 in. All the rolls are driven by spur and 
pinion gear housed in a totally-enclosed gearbox. 
The rolls are mounted in plain bearings and square 
couplings or boxes or, alternatively universal coup- 
lings, may be used. The machines are driven as 
a rule by a motor transmitting through an orthodox 
fan-cooled worm reduction gear, though in some 
machines where floor space is an important con- 
sideration the motor is mounted on top of the gear- 
box and transmission is by enclosed spur gearing. 
The flattening machine illustrated in Fig. 15 is 
of more elaborate construction and is intended for 





Oe ei 
sao tego 








Fig. 14. 





PuiatIn SHEET-FLATTENING MACHINE. 














Fig. 15. 


subject since it illustrates a machine of conven- 
tional design for the flattening of plates to a degree 
of finish suitable for many commercial purposes. 
The principle employed in it is that of passing 
the buckled, or otherwise distorted, sheets through 
a series of driven rolls arranged so that those of 
the top and bottom rows are staggered relatively 
to one another. The sheet in passing between the 
rolls is subjected to a consecutive bending in 
opposite directions, which has the effect of ironing 
out the wavy irregularities. As will be evident, 
from Fig. 14, the height of the centres of the top 
rolls are adjustable above those of the fixed bottom 
rolls. This adjustment is effected by individual 
hand-operated screw-down gear as shown, though 
in some other types of machine for the same 
purpose wedges are employed. The machine illus- 
trated is one of several different types of commercial 
flattening machines which are made in a number of 





PRECISION SHEET-FLATTENING MACHINE. 








sheets which have to be dead flat. This machine 
is built in four sizes, of which the range of roll 
diameter is from 1% in. to 2} in., and the width of 
sheet that can be handled may be as much as 96 in. 
The maximum thickness of the sheets is # in. and 
flattening can be done at speeds ranging from 30 ft. 
to 90 ft. a minute. The number of rolls is also 
variable, as many as 23 being fitted in some cases. 
Staggered rolls are again employed, as in the “ com- 
mercial’ machines, but the precision machines 
have much smaller rolls on very close centres, so 
that the sheet, in passing through the machine, is 
subjected to shorter and much sharper bends and is 
more effectively “‘ killed ’” than is the case with the 
commercial machines. The bottom rolls are on 
fixed centres, while the top rolls are attached to a 
box bridge which is mounted to swivel as a whole 
in semi-circular bearings in the housings. These 


in the horizontal plane by means of a lever at one 
end of the machine. When this tilting is employed, 
it will be obvious that, while the rolls in both top 
and bottom sets remain parallel in the longitudinal 
direction, the two sets are closer together at the 
in-going side than at the outgoing side. This smaller 
gap at the entry results in the buckled sheet being 
“killed ” immediately and then subjected to a 
decreasing amount of bending until it emerges from 
the machine in a dead flat condition and with a 
perfect surface. 
All the working rolls are backed up by three or 
five rows, or banks, of support rolls, disposed length- 
ways in a manner comparable to, say, a string of 
cylindrical beads. The variation in the number of 
the individual rolls in one row is simply a matter 
of the differing widths of different sizes of machine. 
Each row of support rolls is a separate assembly 
and the rolls are carried in needle-roller bearings 
mounted on a plate which can be adjusted vertically. 
This adjustment enables the support rolls to be 
maintained in definite contact with the work rolls, 
the three, or five, support rolls being arranged in 
line and not being formed, as are the support rolls 
of a rolling mill, in one piece. Moreover, the adjust- 
ment provides for any reduction in diameter of the 
rolls when they are re-ground. The unit assembly 
of the banks of support rolls allows any row to be 
removed readily for cleaning or grinding. The 
bottom support rolls, arranged generally in the 
same way as the top support rolls, have a further 
adjustment. This mechanism, operated by hand- 
wheels and worm gear, provides a means for bending 
the work rolls to a curve, a condition which makes 
it possible to deal with a marked degree of buckling, 
or even, to a certain extent, with those of unequal 
gauge across the width, in such a way that these 
abnormal sheets leave the machine as truly flat and 
with as good a surface as those with less original 
defects. All the support rolls are free to rotate, 
but all the work rolls are positively driven, through 
universal couplings, from a gearbox. In this box 
the single input shaft is divided into the appro- 
priate number of output shafts in two stages, the 
shafts and pinions being in nickel-chrome steel and 
machined from solid forgings. The gearbox is 
totally enclosed and the bearings are force-feed 
lubricated, the pinions themselves running in oil 
baths. The input shaft of the gearbox is driven 
through a fan-cooled reduction unit, by a motor 
of normal type. The disposition of the motor, 
reducing gear and gearbox will be clear from Fig. 15. 
Another class of machine manufactured in this 
department is used for shearing sheets into longi- 
tudinal strips. A representative example of a 
slitting machine is shown in Fig. 16, on page 190. 
The range of machines for slitting, covers those with 
rotating circular cutters from 3 in. to 18 in. in dia- 
meter and sufficiently wide to deal with sheets up to 
60 in. in width. The speeds provided range up to 
300 ft. per minute. Two central cutters are seen on 
the machine illustrated in Fig. 16, this arrangement 
enabling a full-width sheet to be slit into three 
strips of differing widths. There is also a pair 
of circular cutters at each side which trim the edges 
of the two outer strips. The cutters are strung on 
the spindles and spaced with washers, in the same 
way as are the cutters of a gang milling machine, 
so that the machine can be set to cut any number 
of strips of any desired widths. The left-hand 
housing, as will be clear from the illustration, 
can be traversed along its bed clear of the spindle 
ends to allow this setting operation to be done. 
There are two bearings on the right, this arrange- 
ment being necessary to retain the spindles in 
the horizontal position when the left-hand housing 
is withdrawn. The space between the two right- 
hand housings accommodates the four-pinion 
driving train between the top and bottom spindles. 
The spindles are of high-tensile steel mounted 
in ball and roller bearings. The bearings for 
the bottom spindle are fixed in the housings, but 
those of the top spindles are mevable vertically 
to give different degrees of overlap to the top and 
bottom cutters. The cutting action is rather 
similar to that of a pair of scissors, except that 
it is continuous and not intermittent. A guide 
table at the entry to the machine, and strippers to 








bearings permit the roll assembly to be tilted 


free the cut strip, are standard on all machines. 
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The machine shown in Fig. 16 is more than a gang 
slitting machine since it includes other mechanisms. 
It would, however, be tedious to review all the 
various combinations of different units that are 
manufactured. In the particular combination illus- 
trated, the additional mechanisms include feed rolls 
on the entry side, which are not visible, but their 
position is indicated by the small housing seen 
behind the left-hand main housing ; a scrap cutter, 
also not readily distinguishable ; and a roll coiler, 
prominent in the foreground. The roll coiler is 
used instead of a drum coiler for materials above 
0-048 in. in thickness. It consists of three driven 
rollers arranged, looking at their ends, in a triangle. 
The relative position of the rolls can be altered at 
will and their action is similar to that of the ordinary 
three-roll plate-bending machine. By suitable 
adjustment the issuing strips are bent upwards in a 
curve and then, by being pushed against the curved 
plate seen above the rolls by the “‘ feeding” action 
of the rolls, are formed into a close coil. The scrap 
cutter divides the ribbons parted from the trimmed 
edges of the sheet into pieces convenient for disposal. 
When edge trimming only is required and the 
sheets have not to be cut into strips, a rather 
different type of machine is used. This has a pair 
of housings, each carrying top and bottom spindles 
and circular cutters, the cutters being ‘‘ overhung ” 
on the spindles. Different widths of sheet are 
accommodated by separating or closing up the two 
housings, this adjustment being made by the simul- 
taneous movement of the housings by separate 
motor-actuated lead screws. Both the top and 
bottom spindles are, of course, driven by a motor 
with suitable reduction gear. In a representative 
machine of this class, having cutters 11 in. in dia- 
meter and designed for trimming the edges of light- 
alloy sheet } in. thick, a roll feed is fitted before the 
cutters and two separately-driven scrap cutters 
after the cutters to deal with the edge ribbons. 
Machines of this type capable of dealing with sheets 
up to 96 in. wide have been built, and trimming 
machines combined with flattening and shearing 
machines to produce sheets, trimmed, flattened, and 
cut to length from the coil in one operation, have 
been constructed for sheets up to 80 in. wide. 

The machine shown in Fig. 17, page 190, is one of 
the simpler types for producing sheets or strips 
flattened and cut to length from a coil. Lengths 
up to 16 ft. by 60 in. wide can be produced at the 
rate of 100 ft. to 120 ft. per minute. The flattening 
rolls can be identified by the rectangular casing 
covering their drive and the shear, which is of the 
guillotine type, is readily recognised towards the 
centre of the illustration. The entry side of the 
machine is on the left. The flattening rolls are 
rotated from a crank disc having a variable throw. 
The number of revolutions made by the flattening 
rolls during any predetermined cycle, measures the 
required length of sheet or strip on the forward 
stroke of the crank and on the return stroke the 
rolls “free wheel,” leaving the sheet stationary 
while the guillotine descends and shears the sheet to 
the desired length. 

The operation is thus intermittent. Continuous 
operation and at much greater speeds, up to 300 ft. 
per minute, is possible with the machine shown in 
Fig. 18. This flattens and cuts to length sheet or 
strip and embodies a guillotine flying shear, that is 
a shear which travels at the same speed as the 
sheet and parts it as required without interfering 
with the flow through the machine. The design is, 
of course, quite different from that of the simpler 
machine described above ; for one thing, both blades 
of the guillotine move towards each other to shear 
and the entire drive is necessarily much more com- 
plicated. This type of machine is built in four sizes 
to take sheet up to 80 in. wide, and lengths can be 
cut up to 20ft. The flattener has 10 rolls which are 
driven by universal coupling spindles from a totally- 
enclosed gearbox, also coupled to the shear drive 
gearbox, the whole being driven from one motor. 
Change gears in the shear drive enable short lengths, 
which are indicated on the length scales, to be cut, 
while further gear changes make the shear miss one 
or more cuts to produce pieces two, three, or four 
times the short length. Whatever length is cut, the 
shear blades are always synchronised with the sheet 
or strip speed. The flying shear mechanism is of the 





rocker type ; it is highly ingenious, but too complex 
to describe intelligibly on this occasion. 

A typical example of yet another class of machine 
is shown in Fig. 19. This illustrates one of a wide 
range of machines for Se bars of square, 
rectangular, hexagonal, and similar regular sec- 
tions, the maximum size being 2} in. square or 
the equivalent section modulus. It will be clear 
that the machine straightens the bar in two planes 
in one operation. In the horizontal plane the 
straightening is effected by the driven rolls on 
vertical spindles seen to the left and in the vertical 
plane by the driven rolls on horizontal spindles 
visible on the right. All the rolls are driven from 
an enclosed gearbox through universal spindles 
and a single motor supplies power for the whole 
machine. Speeds up to 160 ft. per minute are 
permissible and the machine can be combined 
with a shear to give semi-automatic or fully- 
automatic flying shear operation for producing cut 
lengths from coils. It may be added that the 
department of the works also manufactures other 
types of machine of which the following may be 
mentioned as typical. Drawbenches for bars or 
tubes, on mandrels or over plugs ; machines of the 
horizontal and vertical toggle-operated type for 
pointing tubes up to 6} in. in diameter; rotary 
swaging machines for tapering and reducing wires, 
rods and tubes, the range covering machines with 
dies from | in. to 14 in. long ; heavy guillotine type 
and crocodile type shearing machines ; and hydraulic 
stretching machines for strips, sheets, extruded 
sections, etc. A recent addition to the standard 
products is a range of machines for the manufacture 
of aircraft spars and other parts. 

The last of the three departments mentioned at 
the commencement of this article, namely, the 
“K & S” department, may be referred to in con- 
clusion. It is superintended by Mr. J. Pratt and 
produces screwing dies and chasers for a wide 
variety of standard machines. For this purpose the 
department is equipped with modern heat-treat- 
ment plant and with mass-production types of 
machine tools, the magnitude of this equipment 
indicating the volume of the output. The depart- 
ment also turns out quantities of small parts for 
machinery of all kinds. Originally, these parts 
were made for consumption in the Lynton Works, 
but in recent years a growing demand from outside 
firms has necessitated considerable expansion to 
meet it. The parts include machine keys of the 
plain taper, gib head, Woodruff, dovetailed and 
other types, either machined or finish-ground ; 
standard collars for shafts up to 6 in. in diameter ; 
handwheels, either of the flat or dished types and 
with or without handles ; and turned and polished 
handles for use on handwheels, crank type levers, 
etc. The non-ferrous foundry, also previously 
mentioned, comes under this department. Nothing 
has been said about the smaller sections of the works. 
These include a smithy chiefly used for works pur- 
poses, an inspection and testing section and a very 
complete and methodically-run general and tool 
stores. The drawing and general offices are fully 
staffed and comfortably housed. 





ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION 
BuREAUX.—The programme for the Aslib Conference on 
September 15 and 16, of which general particulars were 
given on page 85, ante, has now been published. On the 
first day, the annual general meeting of the Association, 
at 10.36 a.m., wil! be followed, at 11.45 a.m., by an address 
on “‘ Information Service as an Essentia] Factor in the 
Progress of Science,’”’ by Professor J. D. Bernal, F.R.S. 
At 2.30 p.m. there will be a symposium on “ Links with 
the U.S.A.,” at which it is hoped that the chair will be 
taken by the Hon. John Winant. At 5p.m.,a paper will 
be presented by Mr. Eric N. Simons on “‘ Some Problems 
of the Special Librarian in Industry.”” On the second 
day, September 16, the opening meeting at 10.30 a.m. 
will be concerned with ‘“‘ The Design and Layout of 
Libraries,” papers being presented by Mr. S. Rowland 
Pierce, F.R.I.B.A., Mr. Edward J. Carter, A.R.1.B.A., and 
Mr. C. E. A. Bodwell, and at 12 noon a report on “‘ The 
New Microfilm Projector for Disabled Persons ” will be 
presented by Mrs. Lucia Moholy. The afternoon meet- 
ings will open at 2.30 p.m. with a paper on “ Desk 
Reference Books,” by Miss Bateman of the Cambridge 
University Library ; this will be followed at 3.30 p.m. by 
a “* Discussion on the Great Book Shortage.”’ Further 
particulars may be obtained from the offices of the Associa- 
tion, 52, Bloomsbury-street, London, W.C.1. 
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Marine Engineering. Volume II. Edited by Prorersgo, 
H. L. SEwarD. The Society of Naval Architects ang 
Marine Engineers, New York. [Price 6 dols. in the 
United States, 6.75 dols. elsewhere.) 

THE first volume of this publication appeared jp 

1943 and was reviewed in that year, on page 269 

of our 155th volume. The second volume has now 

appeared and the two together comprise perhaps the 
most comprehensive work on modern marine engj- 
neering yet published. Vol. I dealt with the genera] 
principles of design and with main propulsion units ; 
the volume now under review deals first with some 
special marine developments in the basic sciences, 
but the greater part of its space is devoted to 
auxiliary machinery. As in Vol. I, each chapter js 
written by a specialist under the general direction 
and control of a committee of the publishing 

Society. Throughout the work, consideration js 

centred on the machinery for passenger liners and 

large high-class cargo ships, the point of view being 
that of the design and drawing offices rather than 
that of the seagoing engineer. 

To deal adequately with the book would require 
@ separate review for each chapter, but it is more 
convenient to examine separately each of the major 
divisions into which the work naturally falls. The 
first of these, comprising chapters 1 and 2, presents 
an investigation of thermodynamic design, with 
examples of various heat cycles plotted on tempera- 
ture-entropy and Mollier diagrams, followed by 
notes on the results of improved thermodynamic 
design, heat balances and the study of losses, and 
references to the possibilities of mercury-steam 
plants and combustion turbines. By comparison 
with steam plants, the Diesel engine is here more or 
less taken for granted, though some attention is 
given to the problem of supercharging. Chapter 2, 
on dynamic effects, is devoted to the investigation 
of vibration phenomena and methods of analysing 
the behaviour of various types of reciprocating 
engines and geared systems ; exciting moments and 
damping requirements are discussed, as well as the 
vibration of the ship’s structure, and complete calcu- 
lations are given for many elastic systems. These 
two chapters are of a quality comparable with the 
best of Vol. I and exhibit the same telescopic vision 
which characterised that work. 

As mentioned above, however, the greater part 
of the second volume is devoted to auxiliary machi- 
nery, and here, as is probably inevitable, there is a 
tendency to discard the telescope and to examine 
individual machines through a microscope. The 
change of focus may be regretted, on the ground 
that much of the detail examined may prove to be 
of ephemeral interest, but this feeling is soon lost 
in appreciation of the work. Chapter 3 is devoted 
to heat exchangers, and covers, condensers, feed 
heaters, oil coolers, fuel-oil heaters and evaporators. 
The section dealing with condensers is particularly 
well written and contains valuable data, particularly 
with regard to steam-velocity distribution and heat- 
transfer coefficients. A sub-section deals with direct 
contact or “jet’’ condensers, which continue to 
have a limited application to lake and river steamers. 

Chapter 4, on pumps, blowers, compressors and 
ejectors, is comprehensive in scope and contains 
valuable information on the design of centrifugal 
pumping machinery, both for boiler-feed and circu- 
lating purposes. The design of ventilating and 
forced-draught blowers and fans is equally well 
covered. It is satisfactory to note that the neglected 
and much-abused reciprocating steam pump is by 
no means forgotten; the graphs giving flow-rate 
variation, and condensation and leakage factors, 
will be found useful in many quarters. The sub- 
section on power pumps of fixed- and variable- 
stroke is perhaps of more interest than direct 
utility, since the manufacture of these auxiliaries is 
so largely in the hands of specialist firms. 

The chapter on evaporators and distilling plant 
calls for no special comment, except to note that 
it contains data on heat-transfer rates which are 
not readily available elsewhere. Refrigeration, air 
conditioning, ventilation and heating have usually 
been regarded as rather special subjects, somewhat 
apart from a marine engineer’s usual interests, but, 
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while it is true that the design, manufacture and 
installation of such machinery is for the specialist, 
an intelligent appreciation of the principles involved 
has long been essential to the designer of marine 
engineering equipment and a useful asset to the 
seagoing engineer. This group of subjects is one 
to which a large volume could easily be devoted 
and its treatment in one chapter is a feat of con- 
densation. Here again, however, the microscope 
tends to obtrude, particularly with respect to the 
manufacture of ice cream on shipboard. The 
treatment of piping and pipe arrangements calls 
for no special remark, except that the fairly elaborate 
systems described are illustrated by folding line 
diagrams of exceptional clarity. There is a short 
chapter on hull machinery and this again follows 
normal lines; the notes on rudder torque are of 
considerable interest. 

Electrical engineering receives treatment com- 
mensurate with its importance on board modern 
ships. A notable feature is the inclusion of a load 
analysis for the electric plant of a 14,000-ton cargo 
vessel and another for a 16,000-ton passenger and 
cargo liner. Electric propulsion is treated separ- 
ately and the number of examples appears to have 
been reduced to a minimum. A useful method is 
outlined for calculating the manceuvring charac- 
teristics of ships having alternating-current turbo- 
electric propulsion, much of which would be equally 
applicable to other systems. The chapter on lubri- 
cation covers principles and design as applied to 
the various types of machinery dealt with in the 
work, and follows orthodox lines. There is a dis- 
cussion of the conditions necessary for the establish- 
ment and maintenance of oil films in bearings of 
the type associated with the name of Kingsbury 
in the United States and of Michell elsewhere, and 
notes-on the properties of oils and greases. The 
centrifugal cleaning of lubricating oils is mentioned, 
but not described. The final chapter deals with sea 
trials. Compass adjustment, manceuvring and wind- 
lass trials are briefly described, and power, endurance 
and consumption trials are considered in some detail. 
Typical summaries of trial readings and results are 
given for one steam and one Diesel installation, and 
shew the readings to be taken and the correction 
factors to be used. The successful conduct of sea 
trials and the analysis of results so that useful 
information emerges is an art, neither more nor 
less, and it is not to be expected that anyone 
without responsible experience can acquire that 
art by reading. Nevertheless, a study of this 
section will be useful to those inexperienced in the 
conduct of trials and will help them to understand 
the reasons for the bewildering array of readings 
to be taken. If the reader can obtain reliable 
torsionmeter readings on a pitching ship while 
suffering from sea sickness—and if he does not 
share the author’s implied taith in the reliability 
of oil-fuel meters—the ship will doubtless be taken 
over by the owners with as much confidence as this 
work can be recommended to the public. 





Whither Plastics? By H. R. Fieck, M.Sc., F.R.1.C, 
Published for Temple Press, Limited, by the English 
Universities Press, Limited, Warwick Square, London, 
E.C.4. [Price 15s. net.] 

THE conclusion of the war marks an appropriate 

occasion to survey the present position and future 

prospects of the plastics industry in this country. 

It is now permissible to describe many war-time 

developments in plastic materials and to speculate 

upon the services to which they can be adapted for 
reconstruction and peace ; but, while such special- 
ised developments have all the interest of novelty 
combined with great potential value, they represent 
only a part of the tremendous output which, from 
the peculiar aptitude of plastic goods for mass 
production, will shortly become available for con- 
sumption at home and export abroad. This aspect 
of the importance of plastics as a factor contributing 
to the economic recovery and international status 
of this country has received hitherto less than due 
appreciation from exponents of the plastics industry. 

It is closely associated with the fact that a large 

range of plastic materials is derivable from coal, 

this country’s most valuable source of mineral 
wealth, through the intermediary of calcium carbide, 
the basic materials of which are plentiful resources. 


Emphasising these points in the thoughtful intro- 
duction to his book, Mr: Fleck deplores the absence 
of large-scale carbide manufacture in Britain, and 
the lack of cheap electricity which could make it 
possible. He does not, of course, restrict his survey 
to plastics derived from calcium carbide or coal by- 
products. On the contrary, he is usefully informa- 
tive about the distinctive types of plastics derived 
from petroleum, vegetable and animal sources, 
especially with regard to the economic possibilities 
of making plastics from agricultural wastes and 
cheap crops. Equally commendable are his remarks 
upon the applications for which the inherent pro- 
perties of the various types of plastics make them 
peculiarly suitable. Equipped with such knowledge, 
the designer can make the best use of plastics, and 
can co-operate with the plastics manufacturer to 
their mutual advantage. 

This appears to be the general motive underlying 
the descriptive chapters of Mr. Fleck’s book, wherein 
he addresses himself in simple but always scientific 
language to the technicians in industries which make 
use of plastic goods. It is, perhaps, not unexpected 
that the author should find himself more at home 
among such industries as those of paint, glues and 
adhesives, rubber and chemical manufacture, where 
the products are somewhat akin to plastics and 
where chemistry is the common basic science, than 
in dealing with engineering, transport or surgery, 
where his less than first-hand experience i ly 
gives rise to the expression of dubious opinions ; 
but the reader who is in search of facts will have no 
lack of satisfactory new material from which to 
derive inspiration and constructive ideas. Some of 
the industries in which Mr. Fleck outlines the present 
and prospective applications of plastics, exemplified 
by building and architecture, electricity and elec- 
tronics, road motors, aircraft and railway transport, 
are, in a sense, final consumers of plastics ; in con- 
trast to the decorative arts, textiles, paints and 
similar products, which are contributory to the 
others. Thus, although each of Mr. Fleck’s chap- 
ters, dealing with a particular industry, is complete 
in itself, much of the interest for engineering readers 
lies in the applications of plastics to purposes which 
are subsidiary to any single major industry, and in 
the suggestions which will occur from learning what 
is being done in fields remote from, or only incidental 
to, engineering. 

In this Soon: it is noteworthy that, through- 
out the book, stress is repeatedly laid upon the 
esthetic appeal, the freedom from chemical corro- 
sion and. bacterial attack, and the permanent good 
qualities of plastics; and, although the author is 
at pains to point out that extravagant claims do 
the plastics industry disservice, he appears some- 
times less than completely candid regarding the 
detrimental qualities of plastic articles, and occa- 
sionally makes claims that engineers with experience 
of plastic materials may consider to be premature or 
exaggerated. He is to be wholly commended, on 
the other hand, for his insistence on the fundamental 
principle that plastic substances are not to be 
regarded merely as substitutes for existing materials, 
but as new materials requiring special design to 
exploit their good properties to fullest advantage. 
Here is but one instance, out of many, of the mature 
knowledge of his subject which informs the whole of 
Mr. Fleck’s work. If this book can be criticised 
in places, it is itself so consistently critical and 
realistic that technologists and designers, especially 
in the engineering field, should find it interesting and 
stimulating as well as instructive. 





Spot WELDING OF ALUMINIUM SHEETS.—Where 
fluoride preparations are used for etching aluminium 
sheets prior to spot welding, a black film iscommonly left 
on the surface after the oxide has been removed, and 
labour is entailed in cleaning the sheets. Writing in The 
Iron Age August 2, 1945, Mr. Fred. Tauber indicates a 
method whereby electrolytic action can be used to pre- 
vent film formation. A lead-lined tank is employed for 
the etching operation, and flat pieces of aluminium scrap 
are dropped on the bottom to form an electrolytic couple. 
The objectionable deposit, which consists of salts of 
metals other than aluminium, is caused by these means 
to form on the walls of the tank, from which it needs to 
be removed only at long intervals. The metals producing 





the film are those present in commercial aluminium 
alloys. 





THE EVOLUTION OF RADAR. 
(Continued from page 177.) 


Tue first application of the centimetre technique to 

see active service was a naval set. The models at the 

Research Establishment had demonstrated the advan- 

to be gained by using this technique for the 

detection of small objects on the sea. An Admiralty 

party studied the technique and, in a remarkably short 

time, the first naval sets were being fitted to destroyers 

and escort vessels, and were beginning to play that 

vital part in the anti-submarine campaign which has 

continued throughout the war. Another application 

which could be worked on immediately was the 

application to anti-aircraft artillery. The new accur- 

acies attained by this technique in measurement 

of bearing and angle of elevation, and the very con- 

siderable reduction of the troubles due to unfavourable 

siting conditions, were essential to any hope of really 

remunerative shooting i invisible aircraft, 

whether at night or in day-time cloud. From this 

there developed, in Great, Britain and in Canada, two 

versions of an Army gun-laying set, while United 

States development produced a very valuable centi- 

metric radar which played a prominent role in the 

defeat of the flying bomb. 

hese applications could use separate mirrors for 
the transmitter and receiver, but for aircraft installa- 
tions it was essential that only one mirror should be 
used. Methods had been worked out at the Research 
Establishment for doing this at longer wavelengths, 
but the extension of these methods had not proved 

successful at centimetric wavelengths, mainly because 
of the ease with which crystals could be damaged by 
electrical impulses. It was not until June, 1941, that 
the Clarendon team, in close collaboration with Tele- 
communications Research, showed .the way that this 
problem could be solved by the use of a gas-filled cavity 
resonator. This discovery led immediately to the 
development of the airborne sets. There were two 
main objectives: a centimetric air interception set 
was required, to overcome the serious difficulties in 
using the then existing sets at ranges greater than the 
flying height (so that all save high-flying aircraft could 
be followed from short pick-up ranges only) and to give 
more accurate guidance at all stages in the interception. 
A centimetric ASV (*‘ Air to Surface Vessel ”’) set was 
required to continue the anti-submarine war after the 
enemy had provided himself with listening equipment, 
as he was certain to do, to facilitate evasion of ASV 
search on the longer wavelengths. The development 
in these two directions, and the way in which ASV 
gave birth to the “ gen box ” which revolutionised the 
bomber offensive, have been already described. Many 
other valves have been developed for various purposes. 
The experimental establishments were nearly always 
in the state of waiting for the valve in order to produce 
a new set which would serve some urgent operational 
purpose. Naturally enough, the Services pressed very 
hard for the introduction of these sets at the earliest 
possible moment, and it was vitally necessary to find 
some way of bridging the inevitable gap between experi- 
mental development and the factory production of 
particular valves. The way that was found came to 
be known as “ Preproduction” and consisted of a 
form of elementary tooling in the laboratory, designed 
to permit of assembly by specially trained teams— 
mostly of initially unskilled women. The method was 
first developed successfully in the research laboratories 
of the General Electric Company and later was adopted 
in one form or another by all the major valve-research 
firms. The valve made in this way formed a notable 
contribution to the war effort and enabled a large 
number of most important sets to be used operationally 
long before normal production methods would have 

one. 

One of the most striking features of the great develop- 
ment has been the close and very willing collaboration 
of all concerned. Government research laboratories, 
university research teams, and industrial research 
laboratories have pooled their knowledge and experi- 
ence, and have shared the work in a way that could 
hardly have been bettered. Since 1940, this same 
close collaboration has obtained between this country 
and the United States, and it is appropriate at this 
stage to show how it started. In 1940, Sir Henry 
Tizard proposed that he should lead a mission to the 
United States to disclose, freely, completely, uncon- 
ditionally and without reservation, all that was known, 
thought and hoped for in the United Kingdom in the 
realm of radiolocation. The Prime Minister gave the 
proposal his full official and personal support and in 
August, 1940, the “Tizard Mission” left for North 
America. It included Professor J. D. Cockcroft and 
Dr. E. G. Bowen from those who were developing 
radiolocation ; Mr. (now Sir Robért) Watson-Watt felt 
unable to go a A day ae of Britain was still 
in progress and the night battle was beginning. Colonel 
Wallace, with battle experience of “GL” Oy 


laying ”) radar ; Group Captain Pearce, fresh from the 





field of controlled interception ; and Mr. A. E. Wood- 
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ward Nutt, who had succeeded Mr. 8, P. Rowe as secre- 
tary of the Tizard Committee, were members of a 
team which was well representative of radiolocation in 
growth and in action. They carried with them, among 
@ mass of technical and operational information, a 
sample of the magnetron valve which had made centi- 
metric radiolocation possible, and which, as previously 
stated, is now a treasured relic in the great United 
States radar laboratory. 

There could have been no surer guarantee of spectacu- 
Jar progress on both sides of the Atlantic than this 
arrangement for the exchange of information; a 
guarantee reinforced by that community of interest 
and understanding which links leading physicists in a 
friendly fellowship at all times, and by the intimate 
contact with operational needs which the British 
workers, from the first moments of the radiolocation 
programme, had cultivated and enjoyed on a scale 


unparalleled in the history of science in warfare. From | had been 


the beginning of this first pooling of knowledge and 
ideas, the interchange of information on radar between 
the United States and the British Commonwealth has 
been completely intimate and cordial, and the results 
_ of these combined resources have been well described 
by Mr. Winston Churchill as “the heart of our war 
effort.” 

The history of naval radar begins in 1935. Its early 
stages took the form largely of collaboration with Air 
ae Orfordness and at Bawdsey, where the early 
full-scale experiments were carried out. Shortly after- 
wards, a small party commenced work in the Signal 
School and decided to develop radar apparatus specific- 
ally for naval purposes on three wavelengths—two 
very short metric, and one centimetric. This choice of 
wavelengths was sound in theory and has been amply 
justified by later achievements; but, at the time, so 
little was Ronen about radio technique on these short 
waves that no practical success was achieved. At the 
end of 1937, it became essential to reconsider the plans 
in the light of experience to date in all the Services. 
A somewhat longer wavelength was decided upon and 
a team of scientists was gathered together under Mr. 
G. Shearing to produce a set suitable for a cruiser or 
battleship, and i primarily to give warning 
pty ee ‘© sets were made and fitted in 

-M. ships Sheffield and Rodney. They were an 
immediate success. Very full trials were carried out by 
H.M.S. Sheffield to determine the real value of the 
apparatus under sea conditions and it was proved that 
the set was able to give sufficient warning of hostile 
aircraft in range and bearing to permit ample time to 
close up guns’ crews, to gather speed in the ship, and 
to manceuvre to the best advantage ; also, its reliability 
was found to be high. From this point, the develop- 
ment of radar for naval was a process of con- 
tinuous expansion, and me a race between opera- 
tional thought and technical achievement. 

The implications of radar in naval warfare were 
rapidly seen by the naval staffs, and demands for 
improved performance increased at a rate greater than 
the capacity of the Signal School to invent, design and 
produce ; nevertheless, in the first three years of the 
war, a very large number of new sets were put into 
production to meet pressing naval problems. The 
closest liaison was maintained with the Research and 


Development Divisions in the Air Ministry and War | surface 


Office establishments, but it seldom happened that 
apparatus for another Service could be used unaltered 
in H.M. ships. Numerous special problems arise in 
ship installations. There are severe limitations of 
height, top-weight and windage, and it usually proved 
essential to design apparatus specially for naval needs. 
In .so doing, it was often the case that important 
advances of technique were discovered (for example, in 
accurate range-taking) which were then adopted in 
principle by the other Services. The stringency of 
naval limitations led to an emphasis on high-grade 
technique which was extremely for the subject as 
a whole, and in many matters of design the Signal School 
jed the way for all the Services. In 1938, Mr. C. E. 
Horton took over the leadership of the naval scientific 
work on radar development and the rapid progress and 
high technical standard of naval equipment owes much 
to his energy, scientific judgment and skilful guidance. 
For a long time, the first need of the Navy had been 
warning of impending air attack, with some information, 
if naar of the size of the attacking formation. This 
need was met by a metric set, but it was soon discovered 
in H.MS. Sheffield that this set would occasionally 
detect surface craft as well as aircraft. This at once 
opened up many ibilities, and it was realised that 
radar might be of great importance in night fighting. 
A demand immediately arose for a set capable of 
detecting surface targets up to 10 miles away, as well 
as aircraft at much greater distances. iderable 
exploratory work was done on this problem, both 
theoretically and practically, and it seemed clear that a 
shorter wavelength must be used to get the surface 
ts and that extremely high power would be 
advisable and, perhaps, essential. Eventually, a set 
using a shorter metric wavelength was produced. It 


was extensively fitted in cruisers and battleships as the 
general set for air warning combined with an appreci- 
able measure of surface detection. When produced, 
it was the highest-powered radar set in existence, and 
was made possible only by the development of a number 
of special silica valves in H.M. Signal School. This 
set incorporated the “ beam-splitting ” technique which 
had been developed at Bawdsey, and gave considerably 
better accuracy of bearing than the earlier set; this 
was of material help in the early evolution of fighter 
direction from carriers. 

One of the special features of radar is the accuracy 
of its range determinations. In early days, these were 
within half a mile or so in a range of 50 miles, but 
methods were quickly discovered of achieving a great 
improvement on this figure. H.M. Signal School was 
in the forefront of this work and developed ranging 
equipment very convenient to use, more compact than 
possible previously, and capable of a range 
accuracy within a few yards. The implications of this 
from the gunnery point of view were immediately seized 
upon. Optical range finders left much to be desired 
and, in any case, could not be used at night or in bad 
visibility. A strong demand arose to fit radar to exist- 
ing gunnery directors as an alternative range finder for 
anti-aircraft fire and also, later, for low-angle fire. 

It was essential that the apparatus so develo 
should work sweetly in conjunction with existing fire- 
control arrangements, and this fact very particularly 
determined the ae to be used, the t of 
aerial, and the detailed layout of equipment. It was 
essential not only to give accurate ranges to the predic- 
tor, but also to avoid confusion of targets. This 
meant getting as narrow a beam as possible so as to 
reduce the number of targets illuminated at once. The 
problem, therefore, was one of deciding the shortest 
wavelength for which available techniques would give 
the range against aircraft. At some risk, a figure of a 
few decimetres was decided on and extensive develo 
ment took place, under the particular care of Mr. J. 
Coales, on aerials, valves, transmitters and receivers 
at this wavelength. Only by getting the very best of 
all these components could there be any prospett of 
meeting the naval need with aerials of practicable 
dimensions; moreover, it was essential to get into 
production fairly soon. Protracted researches could 
not be undertaken, otherwise still shorter wavelengths 
might well have been preferred. The work on this 
wavelength at the Signal School was pioneer work in 
its class and eventually led to the development of very 
high-powered transmitters and very good receivers, 
which were i ted in a number of gunnery sets 
for three main purposes, namely, on close-range wea- 

, for long-range anti-aircraft fire, and for low-angle 
fring. These sets were of great value in the action 
against the Bismarck, particularly in the preliminary 
shadowing operations. The Commander-in-Chief, Home 

id tribute to the help he had derived from the 

evelopment and fitting of radar apparatus in the 
and declared that radar had brought about the 
greatest revolution in naval tactics since the change 
from sail to steam. Thereafter, immense pressure was 
brought to bear on the Signal School (later, the Admir- 
alty Signal Establishment) to produce new or improved 
apparatus for many specialised purposes—air warning, 
warning, gunnery, fighter direction, navigation, 
ete. Almost every application of radar which was in 
demand by the Air Ministry and War Office was wanted 
also for corresponding applications in the Navy. The 
variety and scope of naval radar was, therefore, very 
wide. 

No sooner had a number of battleships and cruisers 
been fitted, than it was felt that something ought to be 

ible to help escort craft. Their needs were, in the 

place, defence inst air attack, and, secondly, 
means of detecting E-boats and U-boats. Unfortun- 
ately, escort craft gave very little scope for elaborate 
aerials, or for and complicated apparatus ; weight 
and size had to be kept to a minimum. This demand 
proved very difficult to meet. The earliest attempt 
made use of an Air Ministry A.S.V. set with special 
aerial, designed by H.M. Signal School. This was useful 
for aircraft warning, but not against surface 
targets. It was soon followed by an exclusive naval 
set, of much higher power. While the warning against 
aircraft so provided was reasonably adequate, ranges 
against E-boats and U-boats were still far from being 
satisfactory ; the problem of detecting the U-boat at 
satisfactory pea ranges had not been solved. 
Fortunately, the Air Ministry, working independently, 
had decided to set up a group of scientists to work on 
wavelengths of a few centimetres. Important develop- 
ments in magnetrons, together with improvements in 
receiving valves, brought about a great increase in 
efficiency, and, in some trials at Swanage, it was found 
that a set of this type was strikingly effective against 
small ship targets. The admiralty arranged at once 
for a submarine to be made available for trials, and the 
results were so promising that it was decided to set up 
a strong group at the Signal School, under Dr. 8. E. A. 


Fleet, 
rapid 
Fleet 





Landale, to develop as rapidly as possible a centimetric 


radar set specially designed for escort creft and par. 
ticularly for use against U-boats. A great drive wag 
put into securing every practicable improvement con. 
sistent with quick production. The Signal School itsel 
set to work to make a few sets for immediate fitting jn 
anti-submarine vessels and those were in effective us 
in the summer of 1941. By the end of 1941, many set 
were in operation. In the spring of 1941, to meet the 
rapid expansion of effort on naval radio, the Exper. 
mental Department of H.M. Signal School was trang. 
ferred to new quarters and, as mentioned above, became 
a separate entity under the title of the Admiralty Signal 
Establishment. 

The advent of centimetric sets at sea brought home 
the possibilities of radar as a means of giving at any 
moment the complete tactical situation. Station keep. 
ing with darkened ships in convoy was much facilitated, 
The best form in which to display the results led to 
some controversy. Rapid, and even automatic, trans. 
fer of radar information to the normal ship’s plot was 
preferred by some. Others advocated a plan position 
indicator, giving in effect a map of the situation gt 
every moment, but not a permanent record. Each 
form was developed and the latter has now been 
generally adopted. There was an increasing demand 
to increase range, and this led to a development of the 
high-powered centimetric sets which were used in a 
variety of forms by all the Services. The design and 
production of these sets by the Admiralty Signal 
Establishment was outstandingly quick and they were 
of material assistance to the Air Ministry in tiding over a 
difficult period of “‘ tip and run ”’ raids. ainst these 
raids the normal sets were ineffective, and only very 
high power on very short waves proved able to give 
sufficient warning to be of value. The same technique 
formed the basis of a number of naval sets intended to 
give a good picture of the surface situation and to deal 
with the aoe difficulty of the low-flying torpedo 
bomber. e coastal plotting organisation manned 
the Royal Air Force and controlled operationally by the 
Navy made very large use of centimetre-wave 
equipment designed by the Admiralty Signal Establish- 
ment. This organisation provides a continuous plot at 
the principal Sante ef a dhige and aircraft in the 
vicinity of our coasts. 

Early in the war, it was realised that fighter inter- 
ception of hostile craft was often more profitable than 
anti-aircraft fire. Considerable success by the Air 
Force on shore stimulated a demand for similar services 
in ships. An immense amount of work has been put 
into sets designed to give, first, early warning of 
approach, and then accurate range, bearing and height. 
ae to the unstable platform provided by a ship at 
sea, the problem of height determination is one of great 
technical difficulty as compared with the corresponding 
problem on shore, and the complication of apparatus 
necessary to achieve success is correspondingly greater. 
Both for directing offensive raids an for intercepting 
hostile raids, radar is now a most important feature of 
naval air operations. In some operations, special ships 
have been fitted with elaborate apparatus intended 
exclusively for the control of fighter aircraft. Effective 
use of radar is not possible, of course, until a clear 
distinction can be made between friend and foe, a 
cardinal requirement which has been tackled by all 
three Services in accordance with a common policy. 
The radar solution to the problem, though far from 
ideal, has been extensively employed in H.M. ships. 
Much effort has gone into the production and fitting of 
such apparatus, and the Admiralty Signal Establish- 
ment has played an important part in the successive 
phases of development. 

The increased angular accuracy possible on centi- 
metric as compared with decimetric sets led to demands 
for new radar sets to assist gunnery, and elaborate sets 
have now been produced, both for anti-aircraft purposes 
and for low-angle gunnery. ‘The accuracy achieved is 
at least as great as can be made use of by the guns, 
and is remarkable both in ing and in range. 
Effective gunfire under conditions where the target is 
completely unseen is now perfectly ible. Admiral 
Bruce Frazer has paid tribute to the value of naval 
radar in the action against the Scharnhorst. A strong 
demand has grown up, also, for some means of identify- 
ing all aircraft and ship targets within a certain range 
and displaying the results in a form easy to appreciate 
and to relay to any part of the ship. A number of 
target-indication sets have been produced for this 
purpose, each improving on the one before. A com- 
plete solution to the problem provided by a large 
number of fast-moving aircraft converging from differ- 
ent angles and at different heights. is a matter of great 
difficulty, but a measure of success has been achieved, 
though much remains to be done. The facility with 
which radar gives an accurate picture of the shape of 
coast line has been put to use in the design of special 
sets for landing craft, many of which were used on 
“D-Day.” Radar has become a very important aid 
to navigation in narrow waters, and for amphibious 





operations. 
The demand for new radar equipment has been 80 
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COMBINED CLUTCH AND BRAKE. 


MESSRS. CROFTS (ENGINEERS) LIMITED, BRADFORD. 
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t that one important project was entrusted to the 
Rational Research Council, Canada. This was a 
tactical radar set suitable for fitting in motor torpedo- 
boats and gunboats. The development work was done 
most effectively in Canada, and the final design was 

ut into large-scale production at the works of Messrs. 
h Enterprises, Limited, Toronto. For the 
deferice of harbour entrances, radar has been applied 
by means of special centimetric equipment. emy 
aircraft about vo lay mines have been detected, and a 
check kept on all shipping entering the harbour. The 
control of our own minefields at the entrance to impor- 
tant harbours has been by radar. For these and other 
applications, each case has had to be considered separ- 
ately, and a large amount of special engineering has 
been necessary to meet all requirements. 

To summarise: the progress of radar has gone 
steadily from wide illumination of the targets by broad 
beams to intense illumination with very narrow beams. 
The difficulty of finding a target with a very narrow 
beam has been overcome by scanning devices which 
cause the beam to sweep a considerable volume of space 
many times a minute. The problem has become one of 
displaying the successive momentary illuminations of 
the target as the beam over it. These general 
lines have been followed by all three Services, with 
different degrees of emphasis according to their several 
needs. The essential technical advances necessary for 
success were made between all three, and the Navy 
can claim to have supplied a full quota of ideas and 
achievements. The evolution of radar in the Navy 
has been the work more of teams than of individuals. 
Pioneer work on the fundamental radio problems led 
to improved performance and new possibilities ; opera- 
tional experience led to fresh insight and fresh demands ; 
ceaseless inter-play between the research worker and 
the user led to the laying down of wise and attainable 
objectives; and, throughout, the organisation of 
design, production, fitting, maintenance and training 
has kept pace. There were anxious times when one 
aspect or other threatened to fail, but, on the whole, 
progress has been sound and rapid. It is known that 
the German Navy has e with bitterness its 
chagrin at the decisive superiority of British naval 
radar, and that the fear of our radar had an important 
influence in keeping German ships off the high seas. 


(To be continued.) 
; 





GENERAL ACCIDENT FIRE AND LIFE ASSURANCE 
CORPORATION, LimIrED.—We understand that the 
Engineering Department of the Corporation will be 
operating in future from General Buildings, 99, Aldwych, 
London, W.C.2. 
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‘* AIRFLEX’’ CLUTCHES AND 
BRAKE cae 


TE combined constricting-type clutch and expand- 
ing-type brake shown in the accompanying illustration 
is an example of the method of pneumatic operation 
of such appliances recently introduced by Messrs. 
Crofts (Engineers), Limi Bradford, and manu- 
factured by the firm under “ Fawick ’’ patents. 
title by which the clutches and brakes are known, 
namely, “ Airflex,” is indicative of the principle em- 
ployed which is that of employing a compressed air- 
actuated flexible tube for effecting the expansion or 
constriction in place of the cam and other mechanical 
devices often employed for the same purpose in 
friction brakes or clutches. The combination illus- 
trated is by no means the only ment available. 
Either the clutch or the brake can be employed sepa- 
rately, or differently grouped, and arranged in a wide 
variety of ways to suit any particular installation. For 
instance, forward and reverse clutches have been 
fitted to two-cycle Pp ignition marine engines, 
and a clutch only, as an overload device, and a combined 
clutch and brake have been used on rubber manufactur- 
ing machinery. Remote control is easily arranged, 
while subsidiary modifications are ball and roller 
bearings for the free-running element, split detachable 
rims to allow easy inspection and replacement of the 
friction linings, ete. 

Referring to the illustration, the driving shaft a 
has keyed to it the clutch element which consists 
of a disc b, a rim c, and the constricting flexible ring d. 
This latter, when inflated, engages with the drum 
e keyed to the driven shaft f. Transmission is there- 
fore effected by the friction set up by the constriction 
of the ring d on the external periphery of the drum e. 
In the arrangement illustrated, however, it is required 
to stop rotation of the driven shaft immediately 
the drive is di , this rotation being otherwise 
liable to occur from the momentum of the driven 
machine. The drum e is formed, os a 
an internal periphery with which engages the expand- 
ing flexible ring g, attached to a fixed bracket h. 
Upon inflation fo the ring g, the resulting friction 
between it and the inte: surface of drum e, brings 
the driven shaft to rest. The flexible rings d and g, 
are similar in construction. Each consists of a rubber 
tube, somewhat resembling *a flattened pneumatic 
tyre, which is reinforced by a cord-type fabric. The 
tube is vulcanised on to the rim c in one case and on 
to the bracket A in the other, and each has.a connection 
for the air supply. The resemblance to a pneumatic 
tyre is, however, only a superficial one, though in 
operation the cushion of air provi as in a 
vehicle, t0 damp vibration and absorb shocks. j 








‘The periphery of the ring is fitted with a layer of 
friction-creating and resisting material backed by 
metal plate. e friction ring thus formed is not 
continuous but consists of a | number of separate 
segments or shoes closely-pitched. The support plates 
are flanged near each end to receive ain pins 
which pass through the solid part of the rubber ring. 
This construction will be evident from the illustration. 
The stiff pape do not interfere with the general 
flexibility of the rings, and the freely-flexing side walls 
allow for angular axial misalignment of the driving 
and driven shafts, while they also absorb torsional 
oscillations and other vibratory loads. It is claimed 
that the adoption of the pneumatic operation wholly 
eliminates those troubles due to incorrect i ion 
and adjustment which may occur in carelessly-installed 
mi 





brake it can be supplied through the driven shaft 
Control is + mera 
a short . 


required ; where the clutch is operated ve ti]; 

pep mlorbramel eommbag Ln ng 
heat dissipation rate being high, so that wear is slight. 

The capacity of the clu and brakes is 

illustrated by some examples of the power transmission 
of the clutches. A very wide range is manufactured, 
the smallest standard clutch, of the constricting type, 
with an air supply at a pressure of 100 Ib. to 125 Ib. per 
square inch transmitting 5-6 horse-power at 100 r.p.m. 
and 88 horse-power at 1,600 r.p.m. These figures are 
at full speed running but the powers which will be 
transmitted when starting up from rest are, naturally, 
somewhat lower, namely, 4-5 horse-power and 45 horse- 
power on ment at the respective speeds referred 


to above. largest mn clutch at present 
The | standardised will transmit 1,200 horse-power at the 


start and 2,500 horse-power at the maximum speed of 
200 r.p.m. The smallest e i clutch trans- 
mits 0-41 horse-power at 10 r.p.m. and 32 horse-power 
at 800 r.p.m., whilst the largest clutch of this type will 
transmit 58 horse-power at 10 r.p.m. and 725 horse- 
power at 125r.p.m. These figures are for an air pressure 
of 100 Ib. to 125 Ib. per square inch ; the power trans- 
mitted, of course, falls off when the ure is lower. 
The clutches are claimed to be suitable for all classes 
of light and heavy machine drives and to be parti- 
—— eooeer: on ve when instantaneous 
control is essential, a number of presses now operating 
at rates as high as 50 times per minute. 


and guillotines are equi with a combination of 
clutch and brake a so that the brake comes into 
engagement immediately the clutch is disengaged, which 
is a useful characteristic in cases where frequent 
starting and prompt stopping are important. The 
clutches can usually be installed on existing machines 
if desired, and can be readily included in designs of 
new machines. 





INDUSTRIAL MoTOR TRUCKS.—<A brochure, entitled 
“The Douglas Internal Transport System,” has been 
issued by Messrs. Douglas (Kingswood), Limited, Kings- 
wood, Bristol, to describe the low-platform truck which 
they make for industrial use. This truck is propelled 
by a two-cylinder horizontally-opposed petrol engine, 
and the platform can be elevated after being introduced 
under the load. Some particulars of the trucks were 
given in ENGINEERING, vol. 153, page 365 (1942). 








ELectric LIGHTING FOR BUOYS AND BEACONs.— 
Brief particulars have been issued by Messrs. Londex, 
Limited, 207, Anerley-road, Anerley, London, S.E.20, 
relating to automatic battery equipment for the lighting 
of beacons and buoys serving as navigational guides for 
ships and aircraft. In most applications the light is a 
flashing or intermittent one, and photo-electric control 
is employed to bring it into action at dusk or upon the 
occurrence of fog. The battery is claimed to operate 
for a period of from 6 months to 2 years on a single 
charge, depending on the flashing characteristics of the 
light. Recharging can be effected in 24 hours. 
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TACHOMETER IN USE ON 


HAND TACHOMETER. 


Tue A.T. tachometer, illustrated in Figs. 1 to 5, 
on this and the opposite pages, is a notable example of 
British enterprise in an industry formerly, to a large 
extent, in the hands of Continental manufacturers. 
The tachometer is made by Messrs. A.T. Instruments, 
Limited, a subsidiary of Smiths Industrial Instru- 
ments, Limited, Cricklewood Works, London, N.W.2. 
The high speeds now common in machinery of 
many kinds are met by the provision of a gearbox 
which enables a range of speeds from zero to 50,000 
r.p.m. to be indicated within a guaranteed accuracy 
of +0-5 per cent. A compensating device enables this 
accuracy to be maintained with an ambient tempera- 
ture variation from —25 deg. C. to 45 deg. C. Trans- 
mission of the driving spindle rotation to the indicating 
pointer is effected in the first stage mechanically and 
in the second stage magnetically. In the latter res 
the design is based on the A.T. speedometer, which 
has proved its capacity for retaining its accuracy under 
conditions of severe vibration, such as obtains in tanks 
and other fighting vehicles, fast marine craft, ete. 
There are, however, some additional features. In the 
first place, the rotating permanent magnet always 
revolves in the same direction whether the instrument 
spindle is rotating in a clockwise or a counter-clockwise 
direction. Secondly, a push-button device enables the 
indicating peinter to be arrested as desired; in a manner 
analagous to that of a stop watch, with the result that 
should the dial not be visible to the operator, owing to 
bad light or to clear vision being obstructed by pro- 
jecting parts, etc., the instrument can be removed after 
it has been stopped and the indication read where 
conditions are more convenient. 

The instrument is shown in use on a grinding wheel 
rotating at 1,700 r.p.m. in Fig. 1, and from this illustra- 
tion its size and compactness will be clear. The 
weight, in working order, is 16 oz. The internal 
mechanism is visible to some extent in Fig. 2, in which 
one of the stages in assembly is shown, but it will be 
more easily understood from Figs. 3 to 5, opposite, 
which are drawn approximately full size. The spindle 
is indicated at a in Fig. 4. It terminates in the con- 
ventional hardened pyramidal end visible in Fig. 2, 
but in Fig. 4 it is shown with one of the three alter- 
native fittings. This consists of a rubber disc 48-5 mm. 
in diameter, carried on a slotted sleeve which slips over 
the spindle, a small pin in the spindle transmitting the 
drive. This disc is used for the measurement of peri- 
pheral speeds, to ascertain, for example, the cutting 
speed at which work in a lathe is being turned. The 
dial readings in this case can be readily converted to 
feet per minute by halving the r.p.m. readings, the 
circumference of the disc being 6 in: The other two 
alternative fittings, both on similar sleeves, have 
conical rubber ends, male and female respectively, for 
use in those cases for which the steel pyramidal end is 
not applicable. The spindle is carried in a long plain 


HAND TACHOMETER. 


MESSRS. A.T. INSTRUMENTS, LIMITED, LONDON. 


GrRiInDING WHEEL. 


Dealing with the gearbox first, it should be men- 
tioned that there are a direct drive and two trains of 
gear wheels. The gearbox is shown in Figs. 3 to 5 
as set for the direct drive ; the spindle transmitting the 
motion to the magnet being indicated at b. For the 
moment the magnet driving mechanism will be neg- 
lected, but it should be noted that the spindle 6 is 
furnished at its lower end with a pinion c and a spur 
wheel d. The spindle a, has a similar pair of gears, 
namely, a spur wheel e and a pinion f. As shown in 
Fig. 4, there is apparently no connection between the 
two spindles since the wheels d and e are not in contact 
and the two other trains of wheels are inoperative, 
but the contiguous faces of both these wheels have 
each a single projection, or tooth, omitted in this view 
to avoid complication. These projections, which engage 
with one another in whichever of the two directions 
spindle @ may be turning, form the direct drive from 
spindle a to spindle 6. To change the magnet drive 
into either a lower or a higher speed than that due to the 
direct drive, two changes must be made; firstly, 
wheels d and e must be separated so that their pro- 
jections no longer engage, and, secondly, one or other 
of the two trains must be introduced between the two 
spindles. The way in which these changes are effected 
is highly ingenious. 

The two trains are carried in a cage g, which is 
pivoted on a pin h. Referring to Figs. 3 and 5, the 
right-hand train may be considered first. This has a 
pinion i and a spur wheel j. If now the cage is caused 
to swing in an arc, to the left in Fig. 5, round pivot h, 
the spur wheel j meshes with pinion f on spindle a, 
and the pinion i meshes with the spur wheel d on the 
spindle 6, the result being that this setting of the cage 
enables any speed of rotation up to 500 r.p.m. to be 
read off directly from the dial. This swivelling move- 
ment of the cage also separates wheels d and ¢, so 
that the projections on their faces are no longer in 
contact. It will be noticed in Fig. 4 that spindle b is 
carried in a bearing which at its lower part is formed 
with a flange fitting in the top member of the cage. 
As seen in this illustration, the bearing flange and the 
cage are held in contact with one another by a helical 
compression spring, but when the cage is swivelled 
the formation of the flange and the hole in the cage 
top member, which formation may be said to act 
similarly to a cam, causes spindle b to be moved 
axially for a distance sufficient to effect the desired 
disengagement of the driving projections. It will be 
understood that the disengagement and the meshing of 
the right-hand gear train are simultaneous, one move- 
ment of the cage to the left effecting both changes. 

The train at the left hand of Figs. 3 and 5 consists 
of a pinion k and a spur wheell. Movement of the cage 
to the right causes meshing of the pinion k with the spur 
wheel e of spindle a, and meshing of the spur wheel / 
with the pinion c of spindle 6. There is thus a drive 
from spindle a to spindle 6, the ratios being such that 
the shaft being tested can run at any speed up to 





bearing with a lubricating nipple and a ball thrust 
bearing. 


50,000 r.p.m. The swivelling movement to the right, of 
course, disengages wheelsd and ¢ in the manner ly 











Fie. 2. AssEMBLY OPERATIONS. 

described. When set for the direct drive, the spindle 
spring automatically engages these two wheels. When 
the cage is moved to the central, or direct drive, position 
shown in Figs. 3 to 5, the instrument is set for reading 
any work speed up to 5,000 r.p.m. Seeing that the 
dial is graduated in divisions reading up to 500, as 
is evident in both Fig. 1 and Fig. 3, the reading of 
the higher speeds may seem to be rather complex, but 
actually it is very simple. The cage is swivelled into 
any one of its three positions by the knob m seen 
in Figs. 4 and 5. This knob turns a small disc crank 
the pin of which projects between a pair of small rods 
connecting the top and bottom members of the cage. 
Rotation of the disc, therefore, swivels the cage as 
required. The knob, which is of a eonvenient shape 
for gripping in the fingers, is marked, as seen in Fig. !, 
with an arrow, while the casing of the instrument is 
marked with the three sets of figures, mutually at right 
angles, of 500, 5,000 and 50,000. It will be observed 
that the arrow in Fig. 1 is pointing to the dial, in which 
position it indicates that the 5,000 setting is in use. 
This is a direct-drive setting of Figs.3 to 5. The actual 
reading on the dial in Fig. 1 is 170, but when the knob 
is set as shown, all the dial readings are multiplied by 
10, hence, as already stated, the instrument in Fig. | 
is being used on a shaft rotating at 1,700 r.p.m. When 
the arrow points to the 500 mark on the casing the dial 
indications need no multiplier, but when it points to 
the 50,000 mark the dial readings must be multiplied 
by one hundred. As will be evident from Fig. 4, the 
knob is automatically locked in any of the three 
positions by a spring-loaded ball. 

The remaining part of the magnet drive must now 
be described. The spindle } has attached to its upper 
enda worm. This worm meshes with a worm pinion, 
o in Fig. 3, which pinion is on the same shaft as the 
spur wheel p, meshing with a wheel g on the magnet 
hub. There is thus no difficulty in following the drive 
from the gearbox to the rotating magnet, but it is not 
clear at first why the pinion o and wheel p are carried 
on the rocker arm r instead of being fixed, neither 
is the function of the spur wheel s, meshing with the 
wheel p, immediately evident, since in the position of 
the arm shown in Fig. 3, wheel s does not mesh with 
anything else. This mechanism provides the means 
by which the magnet is made always to rotate in a 
clockwise direction irrespective of the direction of 
rotation of the shaft under test, and, therefore, of the 
spindle a. As drawn in Fig. 3, the direction of rotation 
of spindle a is clockwise when looking on the pyramidal 

int. It will be obvious that, since the worm pinion 
is on a rocking arm, there is a tendency for the worm 
thrust to tilt the arm round its centre in a clockwise 
direction. This movement is checked by a small stop 
and the amount of tilt permitted is just sufficient to 
mesh wheel p with wheel g, wheel s being merely an 
idler. When, however, the shaft is rotating in the 
opposite direction, that is, when the spindle a looked 
on its point is rotating counter-clockwise, the thrust of 
the worm is reversed and the rocking arm is tilted 80 
that wheel s meshes with wheel g and is itself driven by 
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wheel p, which is then out of mesh with wheel g. This 
“insertion ” of an extra wheel in the train obviously 
counteracts the effect of the reversed rotation of spin- 
dle a, and the magnet is thus rotated in the same 
direction as it was before. There is, of course, a second 
stop to limit the tilting movement in the altered posi- 
tions of the rocking arm. It may be mentioned here 
that the helical spring seen to the left of the worm in 
Fig. 4 is merely to retain wheel s in ition as this 
wheel rotates on a fixed axis spanning p oye between 
the parallel members of which the rocking arm consists. 
The spur wheel q is formed on the magnet hub ¢. 
This is of Duralumin and runs on a long i 
attached to the instrument case. Mounted on the hub 
is the compensating ring u, and the magnet v. The 
ring u is of a special alloy carefully proportioned to 
effect compensation for temperature; it functions 
in a manner analogous to a bi-metallic compensating 
device in the balance wheel of some types of watch or 
clock. The magnet is of alloy steel and is of the four- 
pole type, there being two “north” poles diametri- 
cally opposite to one another and two ‘“ south ” poles 
at right angles to them and also diametrically o ite. 
The resulting form of the flux, or “ lines of force ” in 
consequence, somewhat resembles a quatrefoil. Em- 
bracing, but not touching, the magnet is the drag cup 
w, of an aluminium alloy, and outside this again is the 
“return ” ring x, of soft iron. The drag cup is mounted 
on a spindle co-axial with the magnet assembly and 
Supported in jewel bearings. Also mounted on this 
spindle and anchored to the dial supporting plate 
is a non-ferrous spiral hair spring y, which damps 
out pointer oscillations and ensures the return of 
the pointer after displacement. The pointer is 
attached to the drag cup, the torque due to its weight 
being accurately balanced. The eddy currents induced 
in the oup by the flux from the rotating magnet produce 
a torque in the cup which is proportional to the speed 
of rotation of the magnet. This torque is resisted 
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by that due to the hair spring y, and the cup conse- 
quently takes up a position in which the two torques 
are balan This position is indicated by the 
pointer of the instrument. The torque on the cup 
may be varied by adjustment of part of the return 
ring which, for this porpeee, is split circumferentially 
for a portion of its periphery. 

The locking mechanism, above referred to, consists of 
a push-button z on each side of the case, the two being 
vonnected by a yoke. Pressure on one or other of 
the buttons moves the yoke transversely and it is 
locked in position by the spring catch, engaging with 
V-notches, seen on the left in Fig. 3. The left-hand 
push-button is extended to take a double-crank-shaped 
wire rod, the other end of which lies in a notch in the 
return ring. As shown in Fig. 3, the left-hand button 
is pushed in and the drag cup is free to rotate, but when 
it is desired to arrest the pointer the right-hand bytton 
must be pressed, with the result that the free end of the 
wire rod makes contact with the drag cup, in the man- 
ner of a brake, and the pointer is locked. After the 
dial reading has been noted, the left-hand button is 
pushed in and the drag cup freed, when the pointer, 
under the control of the hair spring, immediately 
returns to the zero position. The casing of the instru- 
ment is a light-alloy die casting and is well-ribbed for 
stiffness. The dial is about 2§ in. in diameter, and the 
graduations are sufficiently open to admit accurate 
direct readings in steps of 2 r.p.m., and estinfation 
to lr.p.m. We have had an opportunity of examining 
the components of an actual instrument and find 
that the workmanship is excellent and that all the 
parts are substantial enough to ensure satisfactory 
working under most exacting conditions. It will 
be obvious from what has been said, that the instru- 
ment embodies a number of ingenious and interesting 
mechanisms, and there is no reason for regret that the 
supply of foreign-made. hand tachometers has been, 
and still is, very restricted. 








EMERGENCY GENERATING PLANT. 


Anovt 15 years ago, Messrs. Austinlite, Limited, 
developed automatic Diesel generating plant for acting 
as a standby to the public electricity supply in those 
cases where a mains failure might lead to loss of life 
or to the disorganisation of costly manufacturing pro- 
cesses or vital public services. One of the pd 
applications of the Austinlite standby plant was to 
enhance the reliability of colour-light signalling on 
railway main lines, and several plants were installed 
to prevent breakdowns of 8i i isi 
from failures of the public supply. 
have since been installed in factories, either to provide 
emergency lighting only, or, as in the particular 
case of a large electric cable factory in London, to 
ensure the continuation of some manufacturing process 
which could not be stopped at an intermediate point 
without serious consequences. During the war, plants 
have been supplied for safeguarding the lighting and 
other services of several Civil Defence and National Fire 
Service headquarters. It is, however, in the field of 
tel ications that the Austinlite standby plant 
has found its widest application, and very many instal- 
lations have been supplied in Great Britain and abroad. 

In long-distance telephony, repeater stations are 
employed at fairly frequent intervals along each route, 
and each repeater station requires a high-tension (H.T.) 
and low-tension (L.T.) electric supply for operating 
the repeater equipment. These supplies are normall 
obtained 





y 

from the public mains and converted to the 
voltages required by motor-generator sets or, in more 
recent practice, by metal-plate rectifiers fed from 
alternating-current mains. The failure of the. power 
supply to any repeater station would cause a whole 
trunk route to become inoperative, and this is obviously 
a serious matter. During the past ten years, Messrs. 
Austinlite, Limited, have devoted a large part of their 
design and research work to the development of special 
power plant for telephone repeater stations, and work- 
ing in collaboration with the Post Office engineers and 
the repeater equipment manufacturers, they have been 
responsible for numerous improvements in this sphere. 
pratt pros of this type has not yet reached a final 
stage of standardisation, owing to the several different 
systems of supplying power in common use for telephone 
apparatus, but a step in this direction is exemplified 
by the range of standard power plant for unattended 
repeater stations on 12-channel carrier systems which 
was developed by Messrs. Austinlite, Limited, in 1938, 
in collaboration with Messrs. Standard Telephones and 
Cables, Limited. This standard range of plant com- 
prises four sizes, which are designated Bl, B2, B3, and 
B4. The following brief description relates to the 
smallest or Bl plant. 

The Bl equipment includes all the apparatus re- 
quired for the supply of power to repeater equipment at 
an intermediate station and consists of H.T. and L.T. 
selenium-rectifier cubicles made by Messrs. Standard 
Telephones and Cables, Limited, a standby engine and 
generator set with associated control switchgear and 
power switchgear made by Messrs. Austinlite, Limited. 
The entire equipment is supplied and installed by 
Messrs. Austinlite, Limited. The rectifier cubicles 
consist of bridge-connected selenium elements giving 
an output of 150 amperes at 21-7 volts from the L.T. 
unit and of 7 amperes at 130 volts from the H.T. unit. 
Each cubicle also contains a star-delta connected 
multi-tap transformer provided with.tappings enabling 
the cubicle to be connected to any three-phase supply 
of standard voltage. The — voltage of each 
transformer is continuously variable over a wide range, 
there being a motor-driven commutator —_ 
which is contrelled by a moving-coil marginal y 
specially developed and made by Messrs. Austinlite, 
Limited, for this purpose. In this way the voltage of 
the direct-current output from each rectifier is regulated 
to within the limits of + 1 per cent. from no load to full 
load, assuming a maximum voltage fluctuation of + 10 
per cent. from the alternating-current mains. Control 
switchgear is provided on each cubicle. 

The standby engine and generator set incorporates a 
Lister twin-cylinder 14 h.p. cold-starting compression- 
ignition engine running at 1,000 r.p.m. Radiator 
cooling is provided, and an immersion heater with a 
control thermostat is fitted to the radiator to prevent 
freezing of the cooling water in winter. Another thermo- 
stat is fitted to the header tank to detect excessive 
water temperature. An Austinlite oil-pressure relay 
is fitted to the lubricating oil system to detect a drop 
in oil pressure. The engine is also fitted with a 
solenoid-operated compression-changeover valve for 
each cylinder and a solenoid-operated fuel cut-off valve. 
Directly connected to the engine by a semi-flexible 
coupling is a screen-protected starter motor and charg- 
ing generator made by Messrs. Electric Construction 
Company, Limited. This machine exerts a starting 
torque of 220 lb.-ft. when stationary and connected to 
the 15-cell lead-acid starter battery. When driven as 
a dynamo at 1,000 r.p.m. the machine has an output 
of 30 amperes at 30 to 42 volts and is used to re-charge 
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the starter battery. Directly coupled to the starter 
motor is an open-type shunt-wound L.T. generator 
having an output of 150 amperes at 25-5 volts at 
1,000 r.p.m. Special care is taken to reduce audio- 
frequency fluctuations, and the slot-ripple frequency 
is about 600 cycles per second at normal speed 
Coupled to the L.T. generator is a similar H.T. generator 
having an output of 7 amperes at 135 volts. The 
slot-ripple frequency of this machine is about 316 
cycles per second at 1,000 r.p.m. The engine and 
the three electrical machines are mounted on a cast- 
iron combination bedplate on which two vibrating- 
contact type Isenthal automatic voltage regulators are 
mounted in tandem and driven by belt from a gene- 
rator coupling. These two tors control the 
output of the L.T. and H.T. tors within the 
limits of + 1 per cent. from no load to full load. An 
Austinlite centrifugal switch is also driven by belt 
from a generator coupling and is employed to detect 
engine speed seer ey ge 
For the of the standb ine set a separate 
switchgear cubicle is euudibell which contains the 
various relays for starting and stopping the engine, 
and controlling the rectifier-to-generator changeover 
contactors. On the front of this cubicle are mounted 
the meters and — tors for the starter-ba 
charging circuit a ial flag- failure- 
indicator to show the cause of failure should the engine 
set stop owing to the operation of any of the protective 
devices. A power cubicle is also supplied and a 
this the H.T. and L.T. output currents pass from 
rectifiers and also from the generators; from the 
same cubicle the discharge leads are taken to the H.T. 
and L.T. “ floating ” batteries. Within the cubicle are 
the changeover contactors referred to above, and also 
the main fuses and alarm relays. On the front of the 
cubicle are the main current meters and the visual 
alarm lamps. The starter battery consists of 15 heavy 
duty Ka ode- cells with a capacity of 185 
ampere hours at ten-hour rate of discharge. 
The plant is arranged so that normally the batteries 
“* float ” across their respective high-tension and low- 
tension rectifiers, which, in turn, supply the anode and 
filament circuits of the repeater equipment. The 
standby engine set is, of course, at rest. Should the 
public supply feeding the rectifiers fail, or partly 
fail, or should either of the rectifiers develop a fault, 
both are a i disconnected from their bat- 
teries, and at the same time the starter battery is 
connected to the engine starter motor, which rotates 
the a at about 150 r.pm. The engine-fuel 
solenoid is energised at the same time, thus allowing 
the engine to fire and run up to speed on high com- 
pression to ensure certain starting. When the engine 
reaches a speed of approximately 850 r.p.m., the centri- 
fugal ese 8 contacts close and ise the circuits 
connecting the generators to the batteries, which have 
in the meantime been taking the load. The transition 
period from mains supply to engine set supply is 
12 to 14 seconds. After a predetermined time interval, 
the engine compression ratio is reduced to a lower 
i i ver solenoid, and the 
load. The starter motor, 
when driven at normal ine speed, functions as a 
generator for vecharging the starter battery, which 
i charge until a on detector in the 
indi the starter battery 
is fully charged, after which the rate of is auto- 
matically reduced to a “trickle” value. Should the 
public supply be restored before the starter battery 
has been fully re-charged, the plant will continue to 
run until the detector indicates that the battery is 


the load will be transferred to the main# supply, both 
The engine set will stop automatically, and operate 
to pre- 
been 
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period, or cause its speed 
to drop appreciably when it is running. Other faults 
producing the same effect are a failure of engine lubri- 
cating-oil 3 @ Tise of the cooling-water tem- 
perature above 200 deg. F.; overloading of either 
generator; and the occurrence of a reverse current in 
either generator. The flag failure-indicator shows 
which protective device has operated. 

Messrs. Austinlite, Limited, have also supplied 
automatic equipment in places where no public supply 
is available. A typical —— is the chain of air- 
route (supplied by the parent company, 
Messrs. Chance Brothers, Limited) installed mr 
trans-India air route in 1937. One of the two plants 
at each site is started automatically at sundown by 
light-cell control, and supplies current to the beacon 
until sunrise, when it automatically stops. The second 
plant acts as standby to the first and comes into action 
in the event of failure of the running set. Each plant 
is used alternately for duty so as to share the wear 
and tear equally between the two, and the whole 
equipment operates for periods up to 30 days without 
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PERSONAL. 


Sir Husert Hovu.tpsworts has resigned from his 
post of Controller-General at the Ministry of Fuel ang 
Power, but will continue to advise the Ministry. In the 
transitional period pending nationalisation of the cog] 
mines, it is not proposed to appoint another Controller. 
General. Work at headquarters on coal control will be 
in charge of Mr. JoHN INNEs, C.B., who will be a Con- 
troller with the rank of Deputy Secretary, working under 
a Permanent Secretary of the Ministry. Sm Cartes 
RED has been appointed Production and Technica] 
Adviser, and Mr. J. ARMSTRONG, Labour Adviser. 


Mr. F. B. GREENWOOD, O.B.E., M.Inst.C.E., hag 
retired from his position of Chief Engineer of the Man- 
chester Ship Canal Company after fifty years’ service 
with the company. He will be succeeded by Mr. R. D. 
Brown, M.Inst.C.E., who joined the company in 1922. 


Dr. G. E. HAEFELY, M.I.E.E., chief engineer of Messrs. 
Micanite and Insulators Company, Limited, Waltham- 
stow, London, E.17, has severed his connection with the 
company in order to establish himself as a consultant 
on plastics. 


Messrs. E. H. JoNEs (MACHINE Toots), Limtrep, 
announce that Mr. G. V. Lawron has joined their 
staff as District Manager for the South London area. 
Mr. F. E. WEAVER has taken up an appointment in the 
export department, while Mr. W. F. Hatt and Mr. 
E. W. KELLEHER have both joined the sales department. 


Mr. H. G. Wurre, A.M.I.M.E., after 25 years’ service 
with the traction department of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, has joined the 
technical and commercial staff of Messrs. Alfred Wiseman 
and Company, Limited. 


Mr. A. J. C. MacLEop, A.M.I.E.E., has resigned from 
his position with Messrs. Metropolitan-Vickers Electrical 
Company, Limited, in order to take up an appointment 
as technical sales engineer at the London office of Messrs. 
The Electric Construction Company, Limited. Mr. 8. K. 
REEVES, A.M.I.E.E., has rejoined the London sales staff 
of the same company, following his release from the 
position of technical officer with the Royal Air Force. 


Mr. P. A. J. LINDFORTH, until recently personnel mana- 
ger at Messrs. British Timken, Limited, and formerly the 
Midland representative of that company, has resigned 
his position and taken up an appointment with Messrs. 
Silentbloc, Limited, and their subsidiary company, 
Messrs. Andre Rubber Company, Limited. Mr. Lindforth 
will be concerned with technical and commercial develop- 
ments of these companies’ products in the Midlands. 


Mr. JOHN MACMILLAN, managing director of Messrs. 
Shaw, Savill and Albion Company, Limited, and the 
associated company, Messrs. Aberdeen and Common- 
wealth Line, Limited, has retired, but remains a member 
of the board. He is succeeded by MR. Basi SANDERSON, 
with Mr. W. ERRINGTON KELVILLE as deputy managing 
director. CapTaINn R. J. Noa, C.B.E., R.N.R., has retired 
from his position of marine superintendent of the Shaw, 
Savill and the Aberdeen and Commonwealth Lines, but 
is being retained as nautical adviser. CapraIn J. WILSON 
has been appointed marine superirtendent. Mr. D. A. 
Swan has been appointed assistant superintendent 
engineer. 


Mr. A. A. Kirt, who has been for 43 years in the 
service of Messrs. Marconi’s Wireless Telegraph Company, 
Limited, retired at the end of August. During the last 
20 years, he has occupied the positions of sales manager, 
assistant engineer-in-chief and contracts manager. 


Mr. MIcHAEL RoMAIN, Director of Public Relations at 
the Ministry of Fuel and Power, has been released from 
this post in order to return to industry. 


Mr. A. A. H. Dovetas, B.Sc., A.M.I.Mech.E., has 
been appointed manager of the engineering department 
of Messrs. Sheepbridge Coal and Iron Company, Limited. 


Mr. G. H. CLipsTone has been appointed manager of 
the control-gear sales department of Messrs. The British 
Thomson-Houston Company, Limited, in succession to 
the late Mr. F. G. B. Hmz. Mr. O. A. PALLETT has 
been appointed supervisor of purchases following the 
death of Mr. J. E. Betts. 


Messrs. ConseTt IRON COMPANY, LIMITED, have 
announced that their managing director, Mr. RALPH 
Atsop, ©.B.E., will resign on September 30, but 
retain a place on the board. The executive manage- 
ment of the company will be undertaken by MR. 
HAROLD Boor. 


Mr. REYNOLDs-Davies, B.Sc., M.I.Chem.E., F.R.5.5., 
has been appointed to the position of deputy secretary 
of the Instutute of Fuel and will take up his duties in 4 
few weeks’ time. 


Messrs. GLENFIELD AND KENNEDY, LIMITED, announce 
that provisional agreements haye been made for a fusion 
of their interests with those of Messrs. J. BLAKEBOROUGH 
AND Sons, LIMITED, and Messrs. ALLEY AND MACLELLAN, 
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NOTES FROM THE SOUTH-WEST. 
CarpDir¥F, Wednesday. 

The Welsh Coal Trade.—¥ollowing on the visit to 
Cardiff of Mr. Shinwell, the Minister of Fuel and Power, 
and the appeal he made to the men to produce the extra 
coal that would be required to help the country over the 
winter, it was announced that a special campaign was 
to be inaugurated by the South Wales area of the National 
Union of Mineworkers to bring home to the miners the 
desperate need for coal. It was also announced that it 
was intended to revive the pit-production committees, 
to overhaul the disputes machinery since so much time 
was lost through disputes, and also to overhaul equipment 
at the mines. While doubt was expressed locally in 
some circles of the efficacy of Mr. Shinwell’s appeal to the 
men, in view of past experience of similar appeals, it was 
generally agreed that the abolition of investigations at 
the pits and prosecutions for absenteeism which he 
announced was preferable, since only a small minority 
of the men were ever proceéded against and prosecutions 
had failed. Mr. Arthur Horner, president of the area of 
the Miners Union, said that it was fully expected that 
there would be a sincere effort on the part of everyone 
concerned, managements and men, to satisfy the need 
for coal. The miners appreciated the Minister’s gesture 
in abolishing investigations and prosecutions and believed 
he was exercising good judgment in appealing to the men 
and placing them on their honour. The shortage of 
supplies of all but the very poorest descriptions was again 
acute, and prevented operators on the steam-coal market 
from entering into much business for early delivery. 
Deliveries to the high priority users accounted for the 
bulk of the outputs; in some cases deliveries were in 
arrears owing to the stoppages earlier this month. Con- 
sequently non-priority users had to be content with what 
limited supplies producers could make available for 
them. There was a good foreign inquiry, but trade was 
severely hampered by the lack of supplies. All the 
large descriptions were in good demand, but were 
difficult to stem over some time ahead and were firm. 
The best bituminous smalls and the popular sized sorts 
were very strong and almost completely unobtainable 
for a long time to come. Best dry steams were busy but 
some of the inferiors were available. Cokes and patent 
fuel were active. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was little, if any, change in the 
condition of the market for tin-plate and substitutes. 
As most manufacturers were fully booked for the current 
quarter, the bulk of the orders taken were for later 
delivery. The export market was very quiet, although 
there was a slight increase in the quantities sold. Steel 
sheets were in great demand and this condition is likely 
to continue as civil requirements are large. Iron and 
steel scrap was a little more active and supplies of 
material were in demand. The prices of iron and’ steel 
products and of non-ferrous metals were as follows: 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets measuring 20 in. by 14 in., 
29s. 9d. f.0.r. for home consumption and 30s. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings of tin, 
30s. and 308. 44d. per box f.o.r, for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box f.o,r. at maker’s works. Galyanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel 
sheet and tin-plate bars, 12I. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 7/. 9s., and Welsh basic pig iron, 
6l. 158. 6d., both per ton, delivered, and both subject 
to a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the metal is 3001. a ton. 
The maximum price of fire-refined copper (containing not 
less than 99-2 per cent. of the metal) is 601. 10s. a ton, 
and that of high-conductivity electrolytic copper, 621. a 
ton. The maximum control price of good soft pig lead 
is 311. 108. a ton, and that of spelter 32I. 15s. a ton. 





“ BATTLE” CLass DrsTROYER FoR H.M. Navy.— 
On August 27, Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, Glasgow, S.W.1, launched a 
destroyer of the “ Battle” class for the Royal Navy. 
The vessel has been given the name of “‘ Dunkirk.” The 
same firm have two similar destroyers under construction. 
They are H.M.S. Malplaquet and H.M.S. St. Lucia, 


and are both expected to be launched before the end 
of this year. 





THE LaTE Mr. JosEPH CLAYTON.—We record with 
regret the death of Mr. Joseph Clayton, which occurred 
at his residence, Oakhill, Moortown, Leeds, on August 17. 
Mr. Clayton, who was in his 75th year, was chairman and 
managing director of Messrs. Clayton, Son and Company, 
Limited, Hunslet, ds, 10. He joined the firm in 
1885, 23 years after ft was founded by his father. He 
possessed special knowledge of gasholder design and 
construction, but owing to his varied interests his firm 
was successful during the wars of 1914 to 1918 and 1939 
to 1945 in making a wide range of war-time products. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Home and export buyers of iron 
and steel are anxious to place extensive orders for 
ordinary commercial undertakings but. the difficulty of 
securing delivery licences is restricting transactions. 
Substantial orders, however, are expected to be placed 
as the changing conditions justify sellers in guaranteeing 
supply dates. In the meantime, more plant is being 
modernised and prepared for the change-over from war 
to peace production. A more hopeful view is taken of 
the prospects regarding fuel, and native ironstone is 
plentiful; the improvement in the imports of rich 
foreign ores is very welcome. Supplies of most classes 
of pig iron are satisfactory. The demand for semi- 
finished steel is at a high level. Manufacturers of 
most finished commodities have good orders. 


Foundry and Basic Iron.—Requisitions for builders’ 
castings have provided more employment at the light 
foundries and increased the demand for ordinary foundry 
pig iron to an extent that is taxing the sources of supply 
considerably. The continued small make of No. 3 
Cleveland pig renders it necessary for North-East Coast 
founders to obtain larger deliveries from other iron- 
producing centres. Merchants are still able to accept 
moderate orders for Midland brands but may not be 
able to keep pace with the increasing demand. Pro- 
ducers of basic iron are retaining the whole of the output 
for their own consuming departments. 

Hematite, Low-Phosphorus and Refined Iron.—Con- 
ditions in the hematite branch of trade are rather more 
favourable than of late, but while the distribution of 
tonnage is on a somewhat improved scale, rationing is still 
unavoidable and consumers cannot always obtain 
deliveries of the qualities they prefer to use. Outputs of 
low- and medium-phosphorus iron are adequate for cur- 
rent needs and there is no shortage of refined qualities. 


Manufactured Iron and Steel.—Satisfactory quantities 


of semi-finished iron are available to meet the users” 


increasing needs, but the heavy demand for steel semis is 
severely taxing the sources of supply and re-rollers are 
accepting parcels of defective crops. The -scarcity of 
billets is especially acute and maximum deliveries of 
steel bars are required to keep the outputs of black and 
galvanised sheets on a sufficiently large scale to cope 
with the heavy delivery obligations. Rail mills are 
running at full capacity, and plants producing chairs, 
crossings and other railway requisites are very actively 
engaged ; makers of pit props, arches and colliery roofings 
are also fully occupied. Specifications for shipbuilding 
material are issued rather more freely than of late and 
producers are better employed but further.orders for 
reasonably early delivery can be accepted. Makers 
of light sections have well-filled order books, but although 
manufacturers of heavy joists have more work on hand 
than has been the case for some time, they can still 
guarantee early delivery. 

Scrap.—The common grades of iron and steel scrap 
are plentiful and slow of sale, but good heavy descriptions 
are in heavy demand and increased supplies would be 
welcome. The categories in most demand are heavy steel, 
machinery metal and cast iron. ' 





DUPLICATION OF THE IRAQ PIPELINE.—We are in- 
formed that Messrs. Stewarts and Lloyds, Limited, have 
been awarded the contract for supplying 120,000 tons of 
16-in. diameter steel pipe to be used for duplicating the 
pipeline of the Iraq Petroleum Company, Limited. 
This, we understand, is the largest order for steel pipes 
ever placed in this country. 





WAVES IN Swimmine Batus.—aA booklet describing 
how public swimming pools can be equipped with a 
machine for making waves in the water has been issued 
by Messrs. Glenfield and Kennedy, Limited, Kilmarnock. 
The machinery operates a displacer, and the combination 
occupies a space approximately 30 ft. long by 12 ft. high 
at the deep end of the pool. It is suitable for a pool 
100 ft. to 150 ft. long by 40 ft. to 60 ft. wide, and the waves 
generated are of a continually changing character, the 
effect being to simulate the conditions encountered 
in sea bathing. 


STEAM PLANT FOR SYNTHETIC-RUBBER PRODUCTION 
In CaNaDA.—A steam plant with a generating capacity 
of 1,500,000 Ib. an hour, claimed to be the largegt in 
Canada, has been built since the commencement of the 
war to serve the synthetic-rubber plant of the Polymer 
Corporation, Sarnia, Ontario. According to a description 
given in Power, for August, 1945, the plant produced 
60 million pounds of rubber during its first year of 
operation. Electric power requirements necessitated the 
installation of turbo-alternator equipment of 27,000 
kVA capacity, and there are two separately-fired super- 
heaters capable of supplying 100,000 Ib. of steam an 
hour at 1,400 deg. F. in a butadiene plant. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Shrewsbury 
Sub-Section : Saturday, September 8, 3 p.m., The Tech- 
nical College, Shrewsbury. “‘ The Theory of Ferrous 
Heat Treatment,” by Mr. B. Thomas. Coventry Graduate 
Section: Monday, September 10, 6.45 p.m., The Tech- 
nical College, Coventry. ‘“‘Some Post-War Uses of 
Wrought Aluminium Alloys,” by Dr. E. G. West. 
Wolverhampton Section: Wednesday, September 12, 
6.30 p.m., Dudley and Staffordshire Technical College, - 
Dudley. “ Plastics,” by Mr. R. A. Betteridge. Man- 
chester Section: Wednesday, September 12, 7.15 p.m., 
The College of Technology, Manchester. “‘ Full Employ- 
ment in Industry,” by Mr. Austin Hopkinson. Derby 
Sub-Section : Monday, September 17, 6.30 p.m., Derby 
Schooi of Art, Green-lane, Derby. ‘“‘ Environment and 
Output,” by Dr. K. G. Fenelon. 

INSTITUTE OF EcONOMIC ENGINEERING.—London 
Section: Sunday, September 9, 2.30 p.m., The Waldorf 
Hotel, Aldwych, W.C.2. “‘ An Outlook on the Rehabilita- 
tion of British Industry,” by Mr. J. A. Smythe. 

INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
September 10, 6.30 p.m., Caxton Hall, Caxton-street, 
Victoria-street, S.W.1. “‘ The Chemistry of the Rubber 
te Brass Bond,” by Mr. W. D. Rae. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Septem- 
ber 11, 5.30 p.m., 85-88, The Minories, E.C.3. “‘ The 
Operation of Water-Tube Boilers at Sea,” by Major W. 
Gregson. 

INSTITUTE OF METAIS.—Wednesday, September 12, 
10 a.m. and 2.15 p.m., The Institution of Mechanical 


' Engineers, Storey’s-gate, St. James’s Park, Westminster, 


8.:w.1. 
ante. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Septem- 
ber 14, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Discussion Groups to consider problems in connectién 
with the suggested Research Circle. 


Autumn Meeting. For programme, see page 148, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Further contraction in Government 
requirements has made it hecessary to dispense with the 
services of some hundreds of women employees at steel- 
works in Sheffield; men in some instances have been 
transferred to other departments, while others have 
found employment outside the steel industry. There is 
still, however, a marked shortage of labour, both skilled 
and unskilled, and more speedy demobilisation is urged 
so that skilled men may be returned to their old jobs. 
A cut of 40 per cent. in the allocation of coal for coking 
has reduced the production of coke-oven gas so much that 
the Rotherham Corporation Gas Department, which 
depends mainly upon gas from neighbouring coke works, 
have notified steel and other works of a cut of 50 per cent. 
in gas for industry. This brought many departments of 
steel, engineering and allied works to a standstill until a 
vigorous protest to the Ministry of Fuel and Power 
restored the supply of coal to coking plants. After four 
or five days, gas supplies became almost normal, and 
steelworks were able to resume operations. Sheffield 
was affected to a smaller extent, but the Sheffield Gas 
Company has been producing gas for some time as well 
ao taking all the coke-oven gas available. 

South Yorkshire Coal Trade.—With annual holidays at 
the pits virtually over, there has been some improvement 
in coal outputs as some of the men are responding to the 
appeal to increase production ; but there is not enough 
coal to go round, and after high-priority users, such as 
the railways, gas and electricity works and essential 
industries, have been served, there is very little available 
for non-essential users. House-coal is in short supply, as 
some of the best qualities which are suitable are being 
allocated to gas works which are very short of reserves. 
Export business is at a minimum, but there is more 
activity in bunkering coal, forward inquiries being for 
hards and washed steams. 





CHANNEL SHIPS FOR THE SOUTHERN RaILway.— 
Three ships, all different from one another, have been 
ordered by the Southern: Railway from Messrs. William 
Denny and Brothers, Limited, of Dumbarton. The first, 
a cross-Channel passenger steamer of 3,600 gross registered 
tons, will be oil burning and will have twin screws and 
geared turbines. The other two ships will be a Diesel- 
driven cargo ship, engaged mainly between Southampton 
and the Channel Islands, and a Diesel-electric motor-car 
ferry for operation between Lymington and the Isle of 





Wight. 
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“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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Thin paper copies ................ £218 6 
Thick paper copies ............ 3 0 
For all other places abroad— 
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TIME ror RECEIPT or ADVERTISEMENTS. 


PR cre pe ap eer i ts intended for insertion in 
week's issue must be received not la 
than first post Wednesday. a 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submi 
proofs for approval. 

The proprietors will not hold themselves ible 
for advertisers’ blocks left in their possession more 
than two years, 





INDEX TO VOL. 159. 


The Index to Vol. 159 of ENGINEERING 
(January-June, 1945) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, 
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THE COAL OUTLOOK. 


THE mining of underground coal is a technical 
operation, usually of considerable complexity, and 
it is unfortunate that it should have become a 
pawn in the game of political controversy. Coal 
is the only natural raw material of importance with 
which Great Britain is endowed and the question 
of the relative advantages and disadvantages of its 
ownership and working by private companies or 
the State is a fair matter for differences of opinion 
and even of dispute. This, however, is far from 
being the case when questions of coal reserves, 
machine equipment and methods of exploitation 
have to be considered. Much of the coal in these 
islands lies in thin seams at considerable depths, 
and the proportion of the total to which these con- 
ditions apply will increase, so that the determination 
of the best methods by which these disabilities can 
be overcome and the coal marketed at prices which 
will not constitute a handicap to industrial activity 
demands examination by mining engineers and 
geologists. 

An illustration of this point of view is furnished 
by the recent report on the Northumberland and 
Cumberland Coalfields,* made by a committee 
appointed by Major Gwilym Lloyd George at the 
time when he was Minister of Fuel and Power. The 
terms of reference of the committee were to advise 
what measures “ including sinking of new pits and 
development work, should be taken to enable the 
fullest use to be made of existing and potential 
resources ” in the region with which it was con- 
cerned. The provision of houses and other services 
for the mining community were also to be considered, 
but questions of ownership, form of control and the 
financial structure of the industry were expressly 
excluded. As was proper, the committee included 
representatives of organised labour, three members 
out of the total of nine falling within this class. 
The report, as it should be, is a purely objective and 
technical document, except that sociological ques- 
tions are necessarily touched on in the sections 
dealing with housing. The labour representatives, 
however, found it n to add a protesting 
note claiming that “‘the questions of ownership 
and financial structure of the industry . . . (are) 
fundamental to a proper survey and should not 
have been excluded.” 

How the question of ownership can affect the 
extent of the reserves of coal lying under the sea 





* Northumberland and Cumberland Coalfields. Regional 
Survey Report. H.M. Stationery Office, London. [Price 
ls. 3d. net.) 





off the Cumberland coast which appear to be poten- 
tially workable, these representatives would proba- 
bly themselves find it difficult to explain, but the 
point of view they express is but another example 
of the attitude of mind which seems to be incapable 
of realising that neither natural resources nor 
technical development are influenced in the slightest 
degree by political opinion. As the Government is 
committed to the nationalisation of the coal mines 
it might appear a matter of ordinary prudence that 
it should endeavour to obtain all possible unbiassed 
technical information about the property which 
it proposes to purchase with the nation’s money. 
The report is divided into two main sections 
dealing respectively with the Northumberland and 
Cumberland coalfields. The former is considerably 
the more important and between the years 1905 
and 1940 contributed an average of 5-3 per cent. 
of the output of the whole country. (“the whole 
country ” is not defined, but presumably includes 
Scotland and Wales.) This percentage has been re- 
markably steady and when the total output fell 


200 | drastically in 1921 and 1925, Northumberland 


followed suit. The average output for the county 
over the 36 years considered was roughly 12} million 
tons ; at present it is only about 11} million tons. 
As the duty of the Committee was to report on the 
“existing and potential resources,” the under- 
takings concerned were asked to estimate their 
probable future output. A curve plotted from the 
totals submitted showed a rise to a peak of 15-2 
million tons in 1960 and thereafter a decline. This 
figure of 15-2 million tons has never yet been 
achieved and some members of the Committee 
thought that some of the estimates submitted were 
“ purely visionary.” 

An examination of the returns of the various 
undertakings disclosed remarkable differences in 
the productivity per man-shift. This varied from 
115 ewt. to 14 ewt. Of 46 pits in Northumberland, 
the management of 23 contemplated increasing 
their output per man-shift, 16 considered that it 
would remain as at present, and the remaining 7 
expected a fall. Of the 23 expecting an increase, 
one aimed at a rise of 330 per cent. ; another 300 per 
cent. ; two of 190 per cent. ; one of 175 per cent. ; 
and 9 of between 130 and 150 per cent. “The 
high figures appear to some members of the Com- 
mittee to be fantastic,”’ while the low ones suggested 
that the undertakings concerned were “not yet 
alive to the possibilities within their reach.” After 
examination of the data available and balancing 
over-optimism i undue conservatism, the 
Committee concluded that, by re-organisation and 
the use of capital expenditure, the old average 
output of 12} million tons a year could be secured. 

The question of the “ potential resources in the 
region ” is a matter of workable reserves, and the 
important conclusion was reached that these were’ 
sufficient to furnish a production of over 15 million 
tons by 1960 and to maintain a similar rate of 
production for more than 100 years thereafter. 
The total available reserves from all sources are 
estimated to be 2,291 million tons, of which 94 per 
cent lies in seams above 2 ft. in thickness. This 
figure of 15 million tons a year is here quoted only in 
reference to reserves and it has been suggested that 
the steady output of 5 per cent. of that of the whole 
country over many years indicates that the output 
of Northumberland is determined by overall demand 
and that an average output of 12} million tons will 
meet all requirements. This point of view is not, 
however, supported by present conditions, in which 
demand is almost unlimited but output only 
114 million tons. Apart from this illustration of 
the fact that Northumberland production is not, 
in fact, determined by the output of the country 
generally, it is abundantly clear that if an output 
of 15 million tons could be achieved it might help 
to rehabilitate the coal-export trade and prove an 
important item in restoring financial stability. 

From this point of view, the sections of the report 
dealing with exploitation and equipment are of 
importance. The terms of reference covered the 
question of the “ sinking of new pits,” and it is of 
interest, in view of the criticism to which those 
now operating the coal industry have been sub- 
jected, that the Committee found that the 30 shaft 
sinkings and shaft deepenings already projected 





192 


ENGINEERING. 


SEPT. 7, 1945. 








are adequate to meet the needs of the estimated 
output for the period under review. On the question 
of the transport of men, the same approval of exist- 
ing plans was not, however, given. It is stated that 
the recoverable time expended by men walking to 
their working places is equivalent to 1,700 man-shifts 
a day. It is “ most strongly ” recommended that 
arrangements should be made to reduce this walking 
toaminimum. Another “ urgent need ” is the wider 
introduction of machinery for loading and trans- 
porting coal. These can now be built suitable for 
use in seams down to 3 ft. in thickness and “ research 
on an extended scale” is recommended for the 
purpose of developing equipment of this kind suitable 
for use in thinner seams. 

The Cumberland section of the report follows, in 
general, the same lines as that dealing with North- 
umberland. The output in the former county 
has varied considerably in the past. In 1938 it 
was 1,882,900 tons and is now 1,275,000 tons, but 
in 1927 it reached 2,417,000 tons. Estimates made 
by existing undertakings show a trend of output, 
rising to 2,500,000 tons by 1960 and continuing at 
that figure. Output, to a considerable extent, is 
in the hands of two large companies, and while 
the estimates of one may be over-optimistic, those 
of the other are somewhat conservative. The 
Committee see no reason why the output of 2,500,000 
tons should not be attained, especially as it has been 
reached in the past. Three pairs of shaft sinkings 
have been projected in the course of the next 
20 years and, as in the case of Northumberland, it 
is considered that these will be adequate to meet 
the estimated output. As before, however, the 
necessity for reducing the time occupied by men 
in walking to their working places is stressed. This 
is now estimated to be not less than 250 man-shifts 
a day. The development of machinery for coal 
handling in seams less than 3 ft. in thickness is 
again referred to, but the Committee was favourably 
impressed with the mechanisation being carried 
out at the Solway Collieries of the United Steel 
Companies. 

Much of the coal of the Cumberland field lies 
under the sea and its extent must, to some extent, 
remain a matter of speculation. It is stated that 
the only known fact is that it does not reach to 
the Isle of Man. There is no suggestion that coal 
lying far from the land should be looked upon as a 
workable reserve, but it is considered that a tract 
15 miles seaward, with possible extensions, should 
be worth a long-term programme of exploration and 
development. The proving of undersea reserves 
can be accomplished only by driving horizontal 
drifts, and at three of the mines of one of the larger 
companies a policy of this kind has been put in 
hand. The drifts will be fully mechanised and 
advance should be rapid. The present proved re- 
serves amount to 311 million tons and there are 
estimated to be 272 million tons of reserves in areas 
as yet substantially unproved. It is considered 
that the total workable reserves remaining in 1960 
will be sufficient to meet the target output for 
well over 200 years. Several of the Cumberland 
undertakings are already working undersea coal 
and, assuming developments in winning methods, 
it should be possible to work areas considerably 
farther from land on a commercial scale. It is 
stated that “it seems reasonable to assume .. . 
that coal will, at a later date, be worked to a distance 
of at least 10 miles to seaward.” 

The report describes the geology of the two fields 
with which it is concerned, and deals with the 
chemical nature of the coals which are found. 
In this latter aspect it may be looked upon as sup- 
plementary to the work of the Fuel Research Coal 
Survey, which was being carried out for the whole 
country, but which was interrupted by the war. 
The amount of capital which may reasonably be 
spent in exploiting a seam must have some relation 
to the quality of the coal likely to be obtained and 
the basic information which the Fuel Research 
Coal Survey was designed to obtain is essential in 
preparing schemes of development. The considera- 
tion of information of this kind in relation to the 
mechanical problems of mining is, however, of 
equal importance and the examination it makes of 
two important fields from this point of view renders 
the report of importance and value. 





SCOTTISH HYDRO- 
ELECTRIC DEVELOPMENT. 


By the terms of the Act under which it operates, 
the North of Scotland Hydro-Electric Board is 
required to prepare ‘Constructional Schemes ” 
which have to be approved by the Secretary of 
State for Scotland and then laid before Parliament 
for forty days. Unless during that period either 
House resolves that the schemes be annulled, they 
are automatically approved and may be proceeded 
with. Construction Scheme No. 2 has now been 
approved by the Secretary of State and laid before 
Parliament and it may be assumed that it will be 
put in hand in due course. The Scheme covers 
two entirely separate technical developments, the 
more important of which is situated in Perthshire. 
The upper tributaries of the River Garry and Erroch- 
ty Water are to be impounded by a dam in Glen 
Errochty and the reservoir so formed will supply a 
75,000-kW power station situated at the western 
end of Loch Tummel, by means of a tunnel and 
pipe line. The station will discharge to the loch, 
which will be enlarged by the construction of a 
dam slightly to the east of its existing termination, 
the enlarged loch forming the reservoir for a second, 
57,000-kW generating station situated at Clunie, 
on the west bank of the River Tummel. A third 
dam will be constructed across the River Tummel 
at Pitlochry to form a reservoir into which the 
Clunie station will discharge, and a third generating 
station, of 16,000-kW capacity, will be incorporated 
in this dam. 

The upper generating station of the chain will 
work under a head of 610 ft.; the second under 
one of 170 ft.; and the third, of 50 ft. The whole 
of the output from the 148,000 kW of plant will 
be sold to the Grampian Electricity Supply Com- 
pany, the Corporation of Aberdeen, and the Central 
Electricity Board, it being stated in connection 
with this latter customer that there is a shortage of 
generating capacity for the Central Scotland Grid 
and that supplies are now being received from 
England. It is proposed to operate the 75,000-kW 
Loch Tummel station at peak loads only, at an 
annual load factor of 12 per cent. The Clunie 
station has been designed.as a medium load factor 
station to operate at an annual load factor of 22 per 
cent. The smaller, Pitlochry station is intended 
to be run at an annual load factor of 40 per cent. 

The smaller part of the Constructional Scheme 
covers the development of a catchment area of 
13 square miles in the County of Ross and Cromarty, 
and the building of a 3,000-kW station on the River 
Kerry. This will serve a population of only about 
1,500 people and it is admitted that it will be admin- 
istered at a financial loss. It is, however, part of 
the duty of the North of Scotland Hydro-Electric 
Board to provide amenities and foster industry 
in the remote parts of the Highlands and any loss 
on the Ross and Cromarty development will be 
covered by profits from the larger installation. 
This is no doubt the reason for linking two entirely 
separate developments in a single Constructional 
Scheme, the promised benefit to a remote area 
being calculated to help to placate opposition to the 
main proposal. The extent to which the smaller 
development will be “carried” by the larger is 
indicated by the estimated capital expenditure. 
The whole scheme, excluding transmission, is to 
cost 6,450,000/., or approximately 43/. per kilowatt. 
Of this total, 6,174,000/. will be spent on the Tummel- 
Garry project, the cost per kilowatt being 41/. This 
leaves a capital expenditure of 276,000/. for the 
Ross and Cromarty station. 

Proposed hydro-electric developments in Scotland 
have always raised opposition of a vigour which 
would probably surprise those who have been 
concerned with similar activities in, say, France 
or Switzerland. As is well known, various schemes 
prepared by private interests, which would have 
been of great value in helping the economic develop- 
ment of the country, were rejected by Parliament 
before the war, solely in response to local Scottish 
opposition. The placing of the whole of the water- 
power development of the North of Scotland area 
under a public utility board has not quietened 





this opposition and, before approving Construction 
Scheme No. 2, the Secretary of State for Scotland 
considered it desirable to appoint a tribunal to 
hold a public inquiry. The result of this wags 
approval of the scheme without modification, but 
the weight of the opposition is illustrated by the 
fact that 26 public and private bodies and individuals 
were represented by counsel at the inquiry. The 
report of the tribunal has now been published.* 

There was no opposition to the small Ross and 
Cromarty project, but against the Tummel-Garry 
scheme it was argued that there would be injury 
to agriculture, fisheries and amenities. On the first 
two of these items the tribunal found the case not 
proved. They apparently thought there might be 
some interference with amenities, but did not 
consider these likely to be of sufficient importance 
to outweigh the public service which the scheme 
would perform. It was natural that opposition 
should come from Pitlochry, which is a tourist 
centre, but it cannot be given great weight in a 
consideration of the general economic development 
of Scotland. It is also likely that fears of disfigure- 
ment are greatly exaggerated. There will be some 
disorder during the construction period, but when 
the work.is completed it will probably be found to 
have no effect whatever on tourist traffic. 

It would appear from the report that in coming 
to its decision, the tribunal was considerably influ- 
enced by the evidence put forward by the Electricity 
Commission and the Central Electricity Board. 
Apparently this latter body has based its supply 
programme for the Central Scotland Grid on the 
assumption that power will be available from the 
Tummel-Garry stations. ‘‘ No plans are in hand 
or contemplated for the erection or extension of a 
steam station to meet this part of the Central 
Electricity Board’s requirements.” It is stated in 
the report that “steam machinery is in urgent 
demand and short supply. There is less 
difficulty in obtaining the necessary machinery for 
a hydro-electric undertaking and this practical 
consideration has influenced the minds both of the 
Central Electricity Board and the Electricity Com- 
missioners in developing their programme.” In the 
absence of much statistical information about pro- 
jected steam stations in other parts of Great 
Britain, it is not possible to make any useful com- 
ment on this statement, but in general terms it 
would séem reasonable to say that the civil-engin- 
eering features of most hydro-electric projects 
require considerably longer periods of construction 
than does the machinery equipment. In this case 
it is estimated that the Clunie and Pitlochry portions 
of the project could be completed in approximately 
two and a quarter years and the whole scheme 
within three and a quarter years. 

The estimated amount of profit from the operation 
of the Tummel-Garry stations which the North of 
Scotland Hydro-Electric Board proposes to allocate 
to the support of uneconomic projects is 28,000/. 
a year, and one of the points raised by opponents 
to the scheme was that the price payable by the 
Central Electricity Board for current purchased is 
determined by a clause in the Act under which the 
Hydro-Electric Board was set up. This contains a 
coal clause and the price of coal on which the 
profits of the Tummel-Garry scheme have been 
estimated is 35s. a ton. It was pointed out that a 
difference of 1s. a ton in the price of coal would 
make a difference of 10,0001. a year in the profits 
from the scheme and suggested that the whole 
project was financially unsound. In view of evidence 
submitted, however, the tribunal considered it 
extremely unlikely that the price of coal would 
fall to such an extent as to diminish seriously the 
margin of profit which had been estimated, or that 
conditions would arise in which the Central Board 
could buy electricity from a steam station at a 
cheaper rate than that at which it could be furnished 
from the hydro-electric plant.. The decision of the 
tribunal in this matter is supported by the Elec- 
tricity Commissioners, who consider that the project 
is ‘‘ probably one of the best and the safest: which 
the Board can put forward at the present time.” 





* North of Scotland Hydro-Electric Board, Constructional 
Scheme No. 2; Explanatory Memorandum. H.M. 
Stationery Office, Edinburgh. [Price 4d. net.) 
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NOTES. 


Earnincs AND WoRKING Hoovrs In INDUSTRY. 

Tur Ministry of Labour Gazette for August gives 
some interesting statistics relating to the weekly 
earnings and hours of work for various classes of 
labour in industry for the month of January, 1945. 
A comparison is drawn with the corresponding 
figures for October, 1938. Men of 21 years and over 
earned an average of 119s. 3d., or 73 per cent. 
more than in October, 1938, although the average 
working week had increased by only 1-7 hours, 
from 47-7 hours to 49-4 hours. For youths under 
21 years of age the weekly earnings were 44s. 1d., 
corresponding to an increase of 69 per cent., and 
the hours of work had declined from 46-2 to 45-2. 
Women of 18 and over earned 63s, 2d., the increase 
being 94 per cent., for 43-1 hours of work instead 
of 43-5 hours, while girls earned 33s. 8d., or 82 per 
cent. more, working 43 hours instead of 44-6 hours. 
The earnings were slightly less than at the peak 
period of July, 1944, fewer hours having been 
worked, more especially in outdoor occupations. 
They were, however, also less than in January, 1944, 
pointing to a general lowering in the amount of 
overtime worked throughout industry. The highest 
average earnings, namely, 131s. 6d. for men and 
84s. 10d. for women were obtained in Government 
industrial establishments, and, for men, the metal, 
engineering and shipbuilding industries showed the 
next best average, namely, 131s. 2d. For women, 
the corresponding figure was 70s. 4d. A seemingly 
anomalous figure is that given for the earnings of 
women in the industry group described as “ trans- 
port, storage, etc. (excluding railways)”; this is 
78s. 7d., although the corresponding figure for men, 
far from being second on the list, as it is for women, is 
only sixth, being 110s. 10d. The average weekly 
earnings of adults in the coal-mining industry were 
stated by the Mining Association of Great Britain to 
have been 122s. 5d. in the first quarter of 1945, this 
being 86 per cent. more than in the first quarter of 
1939, when the figure was 65s. 10d. Of the indus- 
tries, in addition to coal-mining, not included in 
determining the average figures given above, the 
most important were agriculture, railways, shipping, 
port transport, and the distributive trades. 


TRANSPORT OF Heavy MACHINERY. 


A vital aspect of the problem of building up 
& greatly-increased export trade from this country 
18 concerned with the question of inland-t rt 
facilities. The importance of this matter is probably 
not realised by the general public, but it is one to 
which the B.E.A.M.A. Traffic Committee has been 
giving attention over a long period, and the present 
situation, with suggestions for its improvement, are 
dealt with in a memorandum entitled, The Transport 
of Heavy and Indivisible Loads, which has just 
been published by the Association. The Committee 
is naturally mainly interested in the transport of 
electrical machinery, particularly transformers, but 
the considerations they advance are of equal interest 
to manufacturers of large boilers, condensers, 
heavy forgings and other heavy plant. The 
unsatisfactory nature of the present situation is 
perhaps best illustrated in connection with trans- 
formers. With the gradual rise in transmission 
voltages, transformers have increased in capacity, 
as it is not economical to employ transformers of 
small size at high voltages. Even with the present 
132,000-volt transmission in this country, great 
difficulties have frequently had to be overcome in 
getting transformers to their working sites; if 
200,000 volts is introduced, as has been suggested 
im connection with the Severn Barrage Scheme, and 
developments in Scotland, these difficulties will be 
greatly increased. For export, however, trans- 
formers of even higher voltage may be required if 
British manufacturers are to take their proper 
share in Dominion and other developments. British 
firms cannot compete in overseas markets for large 
transformers and other heavy and bulky articles 
if they cannot get them to a port of shipment. 
Unfortunately, the loading gauge of British railways 
is smaller than that of any other country and many 
large engineering objects cannot possibly travel by 


rail, This state of affairs constitutes a handicap 
against this country compared with, say, the United 
States, Switzerland and Sweden, but it is not likely 
that the British railway loading gauge will be 
increased. In these circumstances, the improve- 
ment of road-transport facilities appears to be the 
only way in which export trade in bulky articles 
can be assisted or, in some cases, even made possible. 
The memorandum puts forward definite proposals 
for the improvement of present conditions. For 
the home market, in which there is no regular 
traffic between any two points, it is suggested 
that the policy of restricting the use of particular 
road bridges should be abandoned in favour of one 
of strengthening them and that some assistance 
might be given if the Electricity Commissioners 
would consider accessibility as an important item 
in determining sites for new stations. For export 
trade, if the Ministry of Transport is prepared to 
tackle it, the problem is simpler. What is required 
is certain definite routes from points of manufacture 
to shipping ports. These should be designed to 
carry the heaviest and bulkiest loads likely to require 
shipment. A list of 12 points of manufacture is 
given, but there is no suggestion that all of these 
should be connected to every port. The proposed 
improved roads would, in each case, make connection 
with the most convenient port. .It is stated that 
adequate facilities for handling the articles con- 
cerned already exist at Liverpool, Birkenhead, 
Newcastle-on-Tyne, Manchester, London, and Glas- 
gow, so that considerable latitude is available in 
deciding what particular roads should be brought 
up to the required standard. It is suggested that 
in some cases the most economical procedure 
would be to improve port facilities in place of under- 
taking extensive road reconstruction. Hull and 
Leith are specially mentioned in this connection. 


Tue InstrreTe oF Export. 


The recently terminated war has left this country 
poorer by many of the assets formerly held over- 
seas, the income from which helped to pay for 
essential imports. In seeking to re-establish trade 
relations with overseas customers, industry is per- 
forming a function that is vital to the life of the 
nation, and it is generally realised that early 
success must attend these efforts if the people are 
not to go short of such foodstuffs and commodities 
as must be imported from abroad. The indications 
are that a greater volume of export trade than ever 
before will be required to sustain the life of the 
nation at the level of material well-being to which 
it has been accustomed. Realising that the neces- 
sary amount of foreign business is not likely to be 
obtained or satisfactorily executed by untrained 
personnel, the Institute of Export has put forward 
a scheme for educating all those engaged in the 
export trade and has laid down a syllabus to be 
followed in any commercial and technical schools 
that may be involved. This has been approved by 
representatives of the Federation of British Indus- 
tries and by the principals of several educational 
establishments of acknowledged repute. The educa- 
tion committee of the Institute includes an Inspector 
of Continued Education, London County Council, 
and an observer appointed by the Board of Educa- 
tion, in addition to some prominent industrialists and 
the college principals mentioned. The syllabus 
covers the requirements of a general business train- 
ing, with special reference to matters affecting 
exports and imports. Courses based on the Insti- 
tute of Export syllabus will be available at the 
principal centres of instruction in London and the 
provinces during the coming autumn and winter. 
A correspondence course will be provided for stu- 
dents who cannot attend an educational centre. Men 
in reserved occupations and in the Services have 
already qualified under a wartime modified syllabus, 
and others are studying for qualifying examinations 
to be held in December, 1945, and May, 1946. We 
notice, however, that the scheme makes no pro- 
vision for the study of foreign languages, or of the 
psychology and habits of foreign peoples although 
attention is often drawn to the lamentable 
linguistic efforts of Britons attempting to sell their 
products abroad, and to their indifference to foreign 
customs. 





ISOTHERMAL CONDITIONS 
OF COMPRESSION AND EX- 
PANSION IN COMBUSTION 
TURBINES 
By M. I. Fawzi, Ph.D., A.M.I.Mech.E. 


(Continued from page 175.) 


Actual Cycles.—While the air-standard cycles are 
useful to serve as guides to the advantages or 
otherwise of the different basic cycles, the ideal 
values of efficiency differ from actual values since 
the assumptions on which they are based cannot be 
realised. In the following, the four types of cycles 
treated previously will be considered in relation to 
actual working conditions. The change in specific 
heats with temperature, the effect of friction and other 
losses in expansion and compression, and the change 
of the working medium during the cycle will all be 
taken into consideration. Owing to the practical 
limitation of size of the heat interchanger, the tem- 
perature of the com air léaving the inter- 
changer will be lower than that of the exhaust gases 
entering it, and a difference of 120 deg. F. between 
the two temperatures will be assumed. This may 
not be the optimum value reached in practice, but 
it is considered reasonable. The maximum tem 
ture of the cycle is taken as 1,500 deg. F. abs., and 
the temperature of the air entering the compressor 
as 525 deg. F. abs., these being values observed in 
practice. Three values of the compression effici- 
ency, 7,, and the expansion efficiency, 7, will be 
considered, namely 4, = 7, = 0-8, 7, = 7% = 0-85, 
and 7,= 7 = 0-9. While the first two values 
have already been reached and surpassed in practice, 
the latter may be within practical reach. 

For conditions aiming at adiabatic, owing to 
friction, there is an increase in entropy during 
expansion and compression ; the actual compression 
and expansion curves are thus A C’ and D H’, Figs. 1 
and 2, page 174, ante, which deviate and lie to the 
right of the adiabatic lines AC and DH. The com- 


pression efficiency, in this case, is 
. To i Ts 
ere 
and the expansion efficiency is 
__ Tp — Ty’ 
ef -ts" 


The actual work done in compression and expansion 
will be C,(T,’ — T,) and C, (T,, — Ty’), respec- 
tively. 

For conditions aiming at isothermal the case will 
be treated differently. It will be assumed that the 
actual condition lines for compression and expansion 
are the isothermals, AB and DE, respectively, 
which must be realised with the unavoidable fric- 
tional losses and increases of entropy. So that, if 
during compression there were no generation of 
heat and thus no increase in entropy due to friction, 
that is, 7, = 1, the ideal compression curve will 
have to be a curve below the isothermal, as shown 
by A B’ (Figs. 1 and 2), this curve being such that, 
due to friction and other losses, the temperatures of 
the gases during compression will be raised from 
those on A B’ to those on AB. The law of com- 
pression of the curve A B’ will thus depend on the 
choice of a suitable rate of cooling of the gases, and 
this, in turn, depends on the compression efficiency 
”e- In this case, therefore, the actual work ex- 
pended in compression, represented by the area 
GBAF (Figs. 1 and 2), will remain constant for 
all values of the compression efficiency 7,, but the 
assumed rate of cooling in the ideal case will increase 
with the decrease of 7,. 

For isothermal expansion conditions, the actual 
condition curve is similarly assumed to be the 
isothermal DE. If there had been no increase in 
entropy and total heat due to friction during expan- 
sion, the expansion curve would have been D E’, 
which, of course, lies below the isothermal D E. 
Taking the law of expansion of the curve D E as 
P V" = constant, the value of n must be chosen so 
that (1 — 7) x the work done represented by the 
area GD E’ F, in heat units, when added to the 
gases at E’, will raise the temperature from T,’ to 





the isothermal temperature T,. The value of 2 
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will thus depend on the expansion efficiency »,, and 
the ideal work done in this case will be equal to 


n 
W == (Po Vo — Px’ Ve’). 


The heat added to the gases during expansion is 
= — X ideal work done, and the actual work done 
in expansion will be equal to , x the ideal work 
done. 

Using these assumptions, the efficiencies and 
specific outputs, in B.Th.U. per pound of air, were 
calculated for the four cases treated above, with and 
without heat regeneration. The values of efficiency 
for n, = = 0-8 are given in Fig. 4, for 7, = 7, = 
0-85 im Fig. 5, and for », = 7 = 0-9 in Fig. 6. 
In each figure, curves A and A’ are for the case with 


adiabatic compression and adiabatic expansion ; 





B and B’ for that with isothermal compression and 








w r~ 
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heat regeneration, and 
curves A’, B’, C’, and 
D’ are for the cycles 
with heat regeneration. The curves of specific out- 
put, in B.Th.U. per pound of air, are given, for all 
four cases, in Fig. 7. Curves A,, A, and A, are for 
adiabatic compression and adiabatic expansion, 
curves B,, B,, and B, for isothermal compression 
and isothermal expansion, curves C,, C, and C, for 
isothermal compression and adiabatic expansion, 
and curves D,, D, and D, for adiabatic compression 
and i expansion, the indices showing, 
respectively, the results with 7, = 7 = 0-8, 7, = 
™ = 0-85, and 4, = % = 0-9. 

(a) Adiabatic Compression and Isothermal Ex- 
pansion.—lIt is seen from curves D in Figs. 4, 5, and 
6 that, when no heat regeneration takes place, no 
gain in efficiency is obtained with isothermal con- 
ditions on the expansion side only. In fact, with 
the higher values of the expansion and compression 
efficiencies, n, and 7,, the maximum efficiencies are 
lower than those given with adiabatic conditions 
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throughout. This may be seen by comparing 
curves A, with a maximum value of 0-183, and D 
with a maximum value of 0-17 in Fig. 5; while in 
Fig. 6, the values are 0-29 for curve A and 0-235 
for curve D. For », = 4 = 0:8, Fig. 4, the maxi- 
mum values of efficiency on curves A and D are 
almost the same. Nevertheless, the gain in specific 
output in B.Th.U. per pound of air, as shown in 
Fig. 7, by curves D,, D, and D,, is appreciable. 
Within the range of pressure ratios dealt with in 
these calculations, the percentage gains in specific 
output over adiabatic conditions are 57 for n, = 7 = 
0-8, 70 for 7, = 4, = 0-85 and 87 for n, = 7, = 0-9. 

With heat regeneration, however, isothermal 
expansion gives higher maximum values of efficiency 
than those with adiabatic conditions throughout. 
For all values of y, and 7, this occurs at a pressure 
ratio of about 3, but, after this, efficiency drops 
quickly at a rate which increases with the increase of 
7, and 7. For pressure ratios giving maximum 
efficiencies, or even efficiencies higher than those 
given by adiabatic conditions, the percentage gain 
in specific output is not high, and may not off-set the 
complications which would be associated with this 
case. For pressure ratios giving maximum output, 
efficiency is lower than that given by adiabatic 
conditions. It is clear therefore that approaching 
isothermal conditions on the expansion side of 
the cycle only is not very attractive, especially 
when compared with the case to be considered 
later, in which isothermal conditions are approached 
on the compression side. 
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The favourable effect of heat regeneration, as 
shown by comparing curves D and D’, decreases 
with the increase of the pressure ratio R, owing, 
of course, to the fact that, as the pressure ratio 
increases, the temperature of the compressed air, 
2 approaches the temperature of the exhaust 
gase: 8, T,- 7 ® ‘ 

(b) Isothermal Compression and Adiabatic Ex- 

nsion.—An appreciable decrease in the work 
utilised in compression is achieved when the com- 
pression curve approaches isothermal conditions. 
This is clear from Fig. 8, in which the work, expressed 
in heat units, utilised in compressing 1 Ib. of air 
at a temperature of 65 deg. F., through different 
pressure ratios, is given, for isothermal conditions, 
by curve A, and for adiabatic conditions by curves 
B, C and D, for which 7, is equal to 0-9, 0-85 and 
0-8, respectively. The saving in the work absorbed 
in compression is a net gain to the output of the 
installation. The heat input to the cycle, however, 
is also increased, without heat regeneration since, 
in this case the temperature of the compressed air 
entering the combustion chamber is lowered. Never- 
theless, an appreciable gain in efficiency and specific 
output over adiabatic conditions is shown by curve C 
in Figs. 4, 5 and 6. The gains in efficiency are 
more marked for the lower values of the compres- 
sion and expansion efficiencies y, and , and are 
about 120 per cent. higher for », = % = 0-8, 66 per 
cent. for 1-¢ = % = 0°85 and 27 per cent. higher for 
1% = % = 0-9. The increases in output for the 
pressure ratios giving maximum efficiencies, as 
given by curves C,, C, and C;, in Fig. 7, are 200 per 
cent. for 7, = 1% = 0°8, 140 per cent. for 7, = % = 
0-85, and 100 per cent. for 7, = % = 0-9. 

With heat regeneration, the heat input to the 
eycle is not affected by the lowering of the tempera- 
ture: of the compressed gases entering the com- 
bustion chamber, since this depends on the tempera- 
ture of the exhaust gases, which remains unaltered. 
The percentage gain in efficiency is thus more 
marked than without heat regeneration. The curve 
of efficiency, C’, after reaching a maximum at R = 5, 
for all values of 7, and 7, drops slightly and then 
becomes almost flat for the higher values of pressure 
ratios. This is an important advantage since, when 
the plant is designed for optimum output, the de- 
crease in efficiency is not considerable. Taking a 
pressure ratio, R = 8, as an optimum value as 
regards efficiency and output, the increases in 
efficiency over adiabatic conditions, are 92 per cent. 
for 7. = 7% = 0-8, 51 per cent. for », = % = 0-85, and 
38 per cent. for 7, = % = 0-9. The corresponding 
increases in output are 178 pa 120 henge 3 
87 per cent., respectively. mparing t values 
with those given with case (a), where isothermal 
conditions are approached only on the expansion 
side, it is clear that approaching isothermal con- 
ditions on the compression side of the cycle is more 
advantageous than on the expansion side whether 
heat regeneration takes place or not. This is 
true, in addition, from a practical point of view, 
since it is reasonable to expect less complication in 
approaching isothermal conditions on the com- 
pression side than on the expansion side. It is also 
seen that this cycle is particularly advantageous 
when 7, and » are low, as would probably be the 
case in plants of small output. 

(c) Isothermal Compression and Isothermal Expan- 
sion.—When both compression and expansion are 
isothermal, and when there is no heat regeneration, 
the efficiencies, as shown by curve B in Figs. 4, 5 
and 6, are lower than those given by case (6), where 
compression is isothermal and expansion is adiabatic, 
but higher than those given by case (a), where 
compression is adiabatic and expansion is isothermal. 
This case shows improvement over adiabatic condi- 
tions only when the values of the pressure ratio R 
lie above 10 for 7. = 7 = 0-9, and above 4-3 for 
Ne = % = 0°85. The percentage increase in maxi- 
mum efficiency, over adiabatic conditions, is only 
3-7 per cent. for 7, = 7, = 0°9; it is 37 per cent. 
for 7, = 7 = 0-85 and 100 per cent. for 7, = 4j = 
0-8. Thus, in this case, there is no appreciable 
gain in efficiency over adiabatic conditions, except 
when the efficiencies of compression and expansion, 
N- and 7, are low. 

With heat regeneration, however, the values of 
efficiencies given in this case are the highest of all. 





For all values of 7, and 7, the efficiency increases 
with increase of the pressure ratio R (within the 
range of the figure) rapidly at first, and then at a 
diminished rate. The increases in efficiency over 
adiabatic conditions are 137 per cent. for 7, = 7, = 
0-8, 88 per cent. for 7, = 7, = 0-85, and 67 per 
cent. for », = 7 = 0-9. Fig. 7 shows that this 
case gives a very high specific output, being nearly 
double the values given by the two previous cases. 
It is interesting to notice that in this case both 
efficiency and specific output increase with increase 
of the pressure ratio R, so that the optimum value 
of the pressure ratio is not taken as a compromise 
between that giving maximum efficiency and that 
giving maximum output, as in the previous cases, 
but is limited to a value for which the increase in 
efficiency and output due to a further increase of 
the pressure ratio, does not justify the increase in 
weight and initial cost of the plant which would 
result from the increase of the maximum pressure 
of the cycle. 

Surveying the four cases discussed above, the 
following conclusions are drawn: (1) When no heat 
regeneration is possible owing to the limitation of 
the size of the plant, etc., approaching isothermal 
conditions on the compression side of the cycle 
only, gives optimum results as regards efficiency. 
Isothermal conditions on the expansion side of the 
cycle result in a lower efficiency. (2) When a heat 
exchanger is included in the plant, the best effi- 
ciencies are obtained when both compression and 
expansion are isothermal. Efficiency of the order 
of 50 per cent. is obtained when 7, = 7, = 0-9, 
and of the order of 47 per cent. for n, = m, = 0°85; 
these values are 75 per cent. and 72 per cent., 
respectively, of that given by the Carnot cycle for 
the same range of temperatures. (3) In cases in 
which simplification of the plant limits the approach 
to isothermal conditions to either compression or 
expansion only, and in which there is heat regenera- 
tion, this approach should be made on the com- 
pression side, since this results in a greater gain in 
both efficiency and specific output. Incidentally, 
from a practical point of view, this should be easier 
and cheaper to achieve in an actual plant, since cool- 
ing of the gases in the compressor should be less 
complicated and permit the use of cheaper materials 
than would be possible if the gases were heated in 
the turbine. 

Again, from the point of view of running condi- 
tions, approaching isothermal conditions on the ex- 
pansion side would increase the risk of distortion 
and involve more frequent overhauls, since all parts 
of the turbine will be working continuously under 
the highest temperature of the cycle. (4) An 
approach to isothermal conditions results in an 
appreciable decrease in the size and weight of 
combustion-turbine installations. This is due, not 
only to the increased specific output, as shown in 
Fig. 7, but also to the fact that the work ratio, r, 
between the net output of the installation and the 
work developed by the turbine, will be much higher 
with isothermal conditions. For a given net output, 
the higher the ratio r, the smaller will be the size 
of the turbine and compressor, even when the 
specific output is the same. For example, for 
Ne = % = 0°85, the ratio r is equal to 0-57 for 
double isothermals, 0-507 for isothermal compression 
and adiabatic expansion, 0-310 for adiabatic com- 
pression and isothermal expansion and 0-29 for 
double adiabatics. These values similarly show 
that an approach to isothermal conditions on the 
compression side is more beneficial, as regards the 
size and weight of the plant, since the ratio r in 
this case is greater. (5) It should be noticed that 
the values of efficiencies and specific outputs given 
in Figs. 4, 5, 6 and 7 can be attained in practice, 
provided that the necessary additions to the plant 
for obtaining isothermal conditions are available 
and are not too complex for the application under 
consideration, since the effect of the inherent ‘losses 
in the various cycles are taken into consideration. 
With the very high percentage increase of specific 
outputs and the appreciable further decrease of the 
size and weight of the plant due to the increase of 
the ratio r with isothermal conditions, it might be 
possible, in particular applications, to justify the 
increased complexity involved. 

(To be continued.) 





PLASTIC ARMOUR FOR 
PROTECTION AGAINST GUNFIRE. 


Although, at first sight, rather surprising, a bitu- 
minous stone-filled covering for steel plates has been 
found to form a more effective protection against 
the impact of missiles than the steel plate by itself. 
Some particulars of the new material are given below. 
One important use of it is the protection of the bridge 
and other structures on ships. It was largely in 
evidence on the merchant vessels seen under con- 
struction in our visit to the shipyards of the North- 
East Coast described in EncinzERine of May 7, 1943, 
page 365, but it could not then be referred to. A 
considerable amount of interesting information is 
now available, and this article is based on particulars 
supplied by Dr. J. P. Lowrie, of The Royal Naval 
Scientific Service, by the courtesy of the Admiralty. 
The method of application, it will be evident from 
the illustrations, is capable of variation, the material 
shown as applied to the deckhouses in Fig. 1, being 
obviously different from that seen attached to the 
front of the bridge structure in Fig. 2, on the opposite 


page. 

Attention may be drawn to the possibilities of this 
method of protection by observation of some of the 
small vessels which had taken part in the evacuation of 
Dunkirk. In these, bullets from attacking aircraft were 
found to have been stopped in the deck composition, 
this sheathing being, in the main, of some form of 
mastic asphalt, which is a compound of bitumen, lime- 
stone powder and a proportion of grit. As is well 
known, this compound is soft when heated but hardens 
when spread and cooled, and, apart from its use as a 
deck sheathing, it is often used on land for weather- 
proofing flat roofs, etc., or for road surfacing. The 
necessity for protection of such parts as the wheel- 
houses of merchant vessels against aircraft bullets had 
been partly met, early in the war, by the provision 
of sand-cement concrete slabs which, however, had 
proved intrinsically dangerous on account of flying 
a —_ on the whole, were not very effec- 
tive. dmiralty, in August, 1940, approached the 
Road Research Laboratory of the Depeptenats of 
Scientific and Industrial Research on the subject of 
the carrying out of an investigation of the practicability 
of producing a bituminous compound to give protection 
against aerial attack superior to the concrete. The 
laboratory had already had some experience with 
bituminous and structural materials to resist the impact 
of shell splinters and projectiles and some research on 
the properties of concrete led to the belief that an 
effective plastic armour could be developed by increas- 
ing the size of the stone fragments above that normally 
employed. The results of trials with this larger stone 
showed that 0-303-in. armour-piercing bullets could be 
stopped by a protection weighing 38-5 Ib. per square 
foot as against the 50 lb. per square foot for concrete. 
The weight of solid mild-steel plate to give the same 
degree of protection being 36 lb. per square foot, it 
became apparent that a stone-filled mastic product 
offered a comparable alternative and one that made 
little demand on materials in short supply. 

Apart from the determination of its protective pro- 
perties, investigations had to be made to determine 
whether plastic armour would be equally effective at 
extremes of temperature, whether high temperatures 
affected the properties of flow, and whether it was likely 
to ignite during an attack. The results of these inves- 
tigations proving satisfactory, a specification was drawn 
up under the joint supervision of the Admiralty and the 
Laboratory, and within a month from the commence- 
ment of the research, work was begun on the armouring 
of the vital parts of a merchant vessel. At first the 
compound was applied directly to the surface to be 
protected. It was composed of 55 per cent. of §-in. 
granite chippings, 37 per cent. of limestone powder and 
8 per cent. of soluble bitumen, these percentages being 
by weight. The stone and bituminous mortar were 
mixed in a mixer of from 4 to 8 tons capacity as 
normally used in the asphalt industry, the mixing 
requiring from 3 to 4 hours. The mixture was then 
run off and poured into the space between the surface 
to be protected and wooden or steel shuttering, which 
was afterwards removed, as in an ordinary con- 
creting operation. This was the method first adopted, 
but it was discarded at an early date and pre-fabricated 
slabs were produced by pouring the compound, to a 
depth of 2} in., on to mild-steel plates, # in. thick, in 
wooden moulds placed horizontally. It is this type of 
plastic armour that is shown in Fig. 1, the slabs being 
bolted in place round wheel-bouses, radio rooms, 
machine-gun posts, or any other structure requiring 
protection, especially where vision slots, or vents 
had to be allowed for. The original method of casting 
between shuttering did not, of course, necessitate steel 
backing plates, as this backing was provided by the 
structures themselves. 

By the end of October, 1940, the initial difficulties of 
manufacture and application had been surmounted and 
a satisfactory provisional product having been deve- 
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loped, there was time to conduct a more detailed investi- 


gation into the principles of design. The original tests |. 


were concerned, in the main, with the stopping of 
armour-piercing bullets, though later tests were also 
made with splinters from bombs and shells and with 
20-mm. high-explosive shells. The stone particles 
break, or turn, the bullet or projectile and the ductile 
steel backing plate arrests the fragments of both shot 
and stone resulting from the impact. The bituminous 
mortar plays little part in providing protection, its main 
function being to retain the stone particles in position. 
It was clear at an early stage that the type, size and 
amount of stone filling employed were the most impor- 
tant controlling factors as regards protective qualities. 
Some 50 different types of stone were experimented 
with in suitable targets. It was found that with 
0-303 in. armour-piercing bullets, the best protection 
was given by certain flint and quartzite gravels, and 
the granite, used until then, was immediately discarded. 
As to the optimum size of the stone particles, tests 
were made with armour-piercing bullets of 0-303 in., 
0- 5 in. and 20 mm. diameter, the plastic targets con- 

as wide a of stone sizes as possible. 
It was ultimately found that the highest degree of 
protection was obtained when the diameter of the 
particles was twice that of the projectile to be stopped. 
Some tests with bomb splinters and shell splinters 
showed that, against this type of attack, the stone 
size did not affect the protective efficiency. 

The tests to determine the amount of stone relative 
to that of bituminous mortar had an important 
on the manufacturing technique for the slabs. It was 
found that, by adopting special methods of consolida- 
tion, 70 per cent. by weight of stone particles could be 
packed into the plastic matrix. This proportion 
resulted in a considerable improvement in tion 
compared with the compound in use at the time, which 
contained 55 per cent., by weight, of stone. To obtain 
such a high stone content, however, necessitated the 
abandonment of both pouring behind shuttering or by 
hand in moulds, and the method finally adopted was to 
consolidate the hot plastic material by vibration in 
trays of thin sheet metal and bolt the steel backing 
to the open face of the tray. The plastic is thus 
contained wholly in a metal envelope and is, in conse- 
quence, less liable to damage in transport and 
fitting. 

The more important result, apart from the greater 
resistance to attack that this form of armour presents 
compared with the open-faced slabs, is that it permits 
of the best proportion and size of stone to be used. 
Subsidiary advantages are that it is lighter in weight, 
lends itself more readily to factory mass-production, 
and is of better appearance than the plastic armour. 
The wholly-enclosed form is known as plastic protective 
plating and is that shown in Fig. 2, where the incidental 
advantage that it is in smaller panels than the slabs is 
evident ; the smaller panels being more easily handled 
and fitted to to irregular areas. The plastic protective 
plating was introduced in 1942, about which time it 
became desirable that the imports of bitumen should be 
reduced. An alternative material, namely, pitch, was 
found to allow better consolidation, and advantage was 
taken of this property to develop a special light weight 
plastic consisting of pitch, fine sawdust and lime. This 
is used in the protective plating method only. 

During the period generally known as the “* Battle 
of the Atlantic” the plastic armour used was of the 
shutter-poured type, but by the end of 1942 the majority 
of gun positions, at all events, were being shielded with 
plastic protective plating. By May, 1943, approxi- 
mately 100,000 tons of plastic armour slabs and plastic 
protective plating were being produced annually, and 
it was being made in Canada, South Africa, India and 
the Middle East. In 1941, officers who had been given 
special instruction in manufacture, were sent to the 
United States, where production was immediately 
started. Plastic protective plating was in action for 
the first time in the raid on Dieppe. This particular 
armour was 2} in. thick and was used to protect the 
helmsman, in which position non-magnetic material 
was essential, the backing plate, for example, being of 
brass, } in. thick. The plating was hit by small arms 
armour-piercing bullets, 20 mm. high-explosive shells 
and by at least one bomb from a 4-in. mortar. Only 
one splinter from the bomb perforated the protection 
and everything else was effectively stopped. There 
were no casualties. This result confirmed the utility 
of the plating for landing craft and it was, in conse- 
quence, installed in very large quantities on ships in 
preparation for D-day. Special plates were also made 
for the protection of the drivers of bulldozers and flame- 
throwers, while parts of the ‘‘ Mulberry ” prefabricated 
harbours were fitted with it. There were also made 
137,000 plates for such land uses as portable block- 
houses. Special barges for carrying petrol and water 
in this operation were protected by a steel framework 
carrying plastic protective plating over the top 
of the tanks, the ends being protected by large quad- 

rantal slabs. The plating was even fitted to a loco- 


= 


of plastic armour de’ 
weapon with which the attack is made. 
armour-piercing bullets it is better than mild steel 
but is not so good as armour plate steel. 
better idea of the protective properties is given by 
some comparative ratios. 
per square foot of plastic protective p 
stop armour-piercing bullets is cat as 100, the weight 
for armour plate steel would be 75, that for mild steel 
would be 116 and that for plastic armour of the original 
type would be 122. These figures are comparative 
only, actually, the weight of plastic protective plating 
required to give protection 
parts a bullets at muzzle velocity is 30 lb. per square 
‘oot. 
varies with the velocity of the splinters. For instance, 





motive to counter aerial attacks, but this application 
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did not progress farther than the experimental stage, 
since the particular raids to be guarded against ceased 
during December, 1942. 


It will be appreciated that the protective properties 
pend to some extent on the type of 
Against 
Perhaps a 


For example, if the weight 
ating required to 


against 0-303-in. armour- 


Against bomb splinters the degree of protection 


the splinters from, say, a 500-lb. bomb or large shell 








may strike at 5,000 ft. per second, and against this 
plastic protective plating is more effective than an 
equal weight of steel armour plate. Splinters from 
a German 8.D.2 butterfly bomb may strike at @ 
speed of 3,000 ft. per second, and against them plastic 
protective plating and steel armour plate would give 
equal protection. When the striking velocity is 1,500 ft. 
per second, which might be expected from fragments 
of an “S$” mine, plastic protective plating gives equal 
protection to mild steel plate, but is inferior to steel 
armour plate. The good resistance shown by the new 
protection to splinters from large shells and bombs, it 
is stated, has been proved on many occasions on ships 
passing through the Strait of Dover during shelling 
attacks. 





AIRCRAFT PRODUCTION IN THE UNITED KINGDOM.— 
The Ministry of Aircraft Production states that 125,500 
aircraft were produced in the United Kingdom 
during the war. 
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CONSTITUTION OF MILD-STEEL 
ARC-WELD DEPOSITS.* 


By H. A. Stroman, M.A., T. E. Roongy, A.M.S.T., 
A F.R.LC., and T. H. Schorreip, M.Sc. 


Tue very considerable expansion which has taken 
place during the past few years in the use of are-welding 
methods for the construction of a large variety of steel 
structures has led to an increased interest in a know- 
ledge of the fundamentals of the metallurgy of steel 
weld metal. At the beginning of 1943, the Advisory 
Service on Welding, Ministry of Supply, invited the 
co-operation of the National Physical Laboratory in 
building up the scientific background of ferrous arc- 
welding by an investigation of certain problems which 
are stated below. In the first place, one of the chief 
troubles encountered in seeded joints is the forma- 
tion of cracks either in the weld deposit itself or in the 
heat-affected zone of the parent metal. The role which 
hydrogen plays in causing, or assisting in, the formation 
of the different types of crack is still a matter of uncer- 
tainty, and although many suggestions have been put 
forward as to the way in which the gas behaves in this 
connection, the necessary preliminary systematic 
investigation of the amount and form of the h n 
actually present in weld metal has not previously been 
undertaken. The National Physical Laboratory was 
accordingly requested to carry out an investigation 
into the hydrogen content of weld metal, to ascertain 
its origin, and thus to make possible a control of the 
conditions, as far as hydrogen is concerned, under 
which weld metal is deposited. 





the metal during deposition. A small amount of 
hydrogen may be present in the electrode core wire or 
in the parent plate, but by far the most important 
source is the flux coating with which the electrode wire 
is usually covered. The coatings, in spite of consider- 
able differences in composition, can be classified into 
two groups, according to whether or not they contain 
an organic compound of the cellulose type—alpha 
flock, cotton braid, etc.—in addition to the fluxing 
mineral matter. Owing to the necessity for obtaining 
a high degree of adherence of the coating to the core 
wire, a binder—usually an alkaline silicate—is also 
universally employed. After the coating has been 
applied to the wire the electrodes are dried at a rela- 
tively low temperature. 

The two main groups of electrode coatings may be 
further subdivided according to the composition of the 
mineral matter they contain. This classification is not 
sharply defined, as considerable as is found. 
Two main subdivisions may, however, recognised, 
namely those in which the mineral matter contains a 
large percentage of iron oxide and those in which 
titanium oxide preponderates. In addition to these 
main constituents there are normally varying amounts 
of silica, alkaline silicates of the felspar type, alkaline 
earth carbonates and ferro-alloys such as ferro-man- 
ganese and ferrosilicon. Some commercial electrode 
coatings also contain an alkaline-earth fluoride, usually 
calcium fluoride, which may replace some of the other 
constituents, 

It was decided to examine a small group of standard 


comparison, a less extensive examination of weld 
deposits laid down by two automatic processes. In 
one of these a bare mild-steel electrode (copper-plated 
to reduce oxidation) together with a powdered anhy- 
drous. flux, consisting essentially of calcium silicate, is 
employed. In the other, a covered electrode (fluoride- 
type coating) is used. 

Determination of the Hydrogen Present During Deposi- 
tion of Weld Metal.—As indicated above, the most 
probable source of the hydrogen present in weld metal 
is that combined in various forms in the electrode 
coating : moisture remaining after the makers’ drying 
process, hydrogen in the organic matter (where present), 
and water combined with the mineral matter or binder. 
It is to be expected that, whereas water derived from 
the first two sources will be released at relatively low 
temperatures—probably below 600 deg. C.—that com- 
bined with the mineral matter or binder will be com- 
pletely evolyed only at higher temperatures, possibly 
not until the fusion point of the coating is reached. 
During the actual welding operation, the whole length 
of the electrode is raised considerably above room 
temperature. unity is thus available for drying 
and combustion of organic matter to occur at a distance 
along the electrode from the weld. It seemed reason- 
able, therefore, to suppose that the amount of combined 
water in the coating might exert more influence on the 
sents of hydrogen entering the weld deposit than 

tt produced—possibly in greater quantity—by the 
drying of the coating and the combustion of its ic 
constituents. The object of the investigation outli 








commercial mild-steel electrodes having as wide a 


in the first paragraph may thus be more specifically 


TABLE I.—ANALYSES OF PLATE, CORE WIRES, AND WELD DEPOSITS,* 
































{ 
Ni n. 
Oxygen Wt. Per cent. 
Carbon. Silicon. Sulphur. Phosphorus. | Mai Nickel. Chromium. Vacuum pee | 
—_——— wt. wt. \- t. t. wt. wt. ion). . per 100 
Per cent. Per cent. Per cent. Per cent Per cent. Per cent Per cent. Wt. Grammes. Vacuum 
Per cent. Fusion. Chemical. 
j ! 

Mild-steel base plate as on 7 0-18 | 0-043 0-042 | 0-032 0-53 <0-01 <0-02 0-010 0-7 0-002 0-002 
Electrode A (No. 6 8.W.G.)— | | 

Core wire ss as F 0-12 | 0-010 | 0-026 | 0-017 0-49 0-07 0-05 0-012 0-7 0-003 0-003 

Weld .. on i F 0-09 | 0-057 0-026 | 0-035 0-47 0-09 0-11 0-10 13-4 0-010 0-010 
Electrode B (No. 12 8.W.G.)— | 

Core wire... ts P } 0-08 0-020 | 0-016 0-012 0-59 0-15 0-05 0-008 0-8 0-003 0-002 

Weld .. 2 re. 8 -| 0-05 0-040 0-030 | 0-044 0-40 | 0-04 0-12 0-14 7-0 0-028 0-025 
Electrode B (No. 8 S.W.G.)— | 

Core wire ion =e é 0-07 <0-010 0-027 0-030 0-34 } 0-03 0-08 0-010 0-6 0-003 0-002 

Weld .. — ail 7 <0-05 0-020 | 0-029 0-036 0-24 0-05 0-15 0-135 6-4 0-013, 0-014 
Electrode C (No. 12 8.W.G.)— 

Core wire ws or F: a 0-07 0-015 0-025 0-005 0-33 | 0-06 0-06 0-017 0-9 0-003 0-003 

Weld .. ss es — oe 0-07 0-060 | 0-033 0-025 0-47 ; <0-01 0-16 0-09 8-2 0-020; 0-025 
Electrode D (No. 12 8.W.G.)— | | 

Core wire 3% ae - 4 0-12 0-020 0-026 0-018 0-41 | 0-21 0-06 0-022 0-7 0-003 0-003 

Weld .. ok os av ole 0-05 0-060 0-043 0-026 0-23 | 0-02 1 0-21 0-12 9-4 0-031 0-028 
Electrode E (No. 12 8.W.G.)— | | \ 

Core wire er ian Se | 0-09 0-010 0-028 | 0-008 0-46 0-06 | 0-04 0-011 0-5 0-003 0-004 

Weld .. ee és BS oa 0-07 0-043 | 0-013 | 0-034 0-24 1 0-09 | 0-16 0-13 17-8 0-039 0-041 
Electrode F (No. 6 8.W.G.)— | | | | 

Core wire ies ae - + 0-05 <0-010 } 0-022 | 0-016 0-52 0-08 | 0-08 0-015 1-0 * 0-003 0-003 

Weld .. “| 0-05 0-11 0-029 | 0-036 0-50 | .0-02 | 0:08 0-06 4-7 0-055 0-050 

| | : | 














Secondly, the form in which elements such as man- 
ganese and silicon exist in weld metal will affect many 
of the properties of the material. Ordinary chemical 
analysis gives relatively little information on this point, 
but new methods, such as the alcoholic-iodine method 
developed at the National Physical Laboratory, coupled 
with X-ray analysis of the residue, are now available 
for the determination of the inclusions and have been 
found to be extraordinarily useful for application to 
this type of problem. Thirdly, the relative effects on 
the hardness of weld metal of carbon and nit are 
not completely understood. Before undertaking a 
specific investigation on this point, it was hoped that 
useful information might be obtained in the course of 
the work visualised under the above first and second 
questions, which would indicate possibilities for future 
lines of research on this problem. 

So far, only a preliminary survey of the problems has 
been possible and a wide field of research awaits 
investigation, but this paper is presented at the present 
juncture because some interesting results have already 
been obtained. Experiments carried out, both at the 
National Physical Laboratory and elsewhere, had 
already shown that weld metal usually. contains signi- 
ficant quantities of hydrogen. None of these experi- 
ments, however, constituted a systematic study of the 
problem under controlled conditions, and the field was, 
therefore, essentially unexplored. Except under un- 
favourable (humid) conditions of laying down arc-weld 
deposits in air, the atmosphere itself cannot be regarded 
as a major source of any hydrogen which may enter 





* Communication from the National Physical Labora- 
tory, entitled ‘‘ A Preliminary Investigation of the Con- 
stitution of Mild Steel Arc-Weld Deposits,” to be pre- 
sented at the forthcoming autumn general meeting of 


it was 0-02 per cent. 
by the vacuum-fusion method. For the weld samples, 























id ly determined by the vacuum-fusion 
TABLE II.—Potential Hydrogen in Electrode Coatings. 
Wt. of Wt. of Wt. of | Potential 
Coating | Waterin| Water | Hydrogen 
Electrode per 100 | Coating | per 100 | per 100 
. ci rammes | at 1,200 | grammes 
of Wire. | deg. C. | of Wire. | of Wire. 
Grammes.| Per cent.|Grammes.} MI. 
A No. 68.W.G. 26-5 | 9-2 | 2-4 3,000 
B No. 12 8.W.G 46-6 2-2 | 1-0 1,300 
No. 8 8.W.G. 42-3 2-2 0-85 1,150 
C No, 12 8.W.G. 40-8 4-2 1-7 2,100 
D No. 128.W.G 31-4 5-7 1-8 2,200 
E No. 12 8.W.G 31-9 11-2 3-6 4,400 
F No. 638.W.G 32-5 2-1 0-7 850 
(at 820 | | 
deg. C.) | ' 





range of flux-coating compositions as possible and to 
adopt one single type of weld on mild-steel plate. Five 
commercial electrodes, designated A to E, were selected, 
together with one, F, developed by Mr. G. L. Hopkin 
of the Armament Research Department, Ministry of 
Supply, desi to have a coating especially low in 
hydrogen. Electrodes having coatings containing 
fluorides were omitted in view of the interference of 
these compounds in the moisture determinations and 
possibly in the estimation of non-metallic inclusions by 
the alcoholic-iodine method. All have mild-steel core 
wires (for analyses see Table I). The electrodes 
selected cover the main sub-divisions of coatings. A and 
B are similar as regards mineral matter (iron oxide- 
silica type), but A has an admixture of organic matter 
(alpha flock). CC, D and F are of the titanium oxide 
type, but D has asbestos yarn. Eis also of the titanium 
oxide type, but differs in having manganese dioxide 
and cotton braid in the coating. In addition, in this 
coating ilmenite is used instead of rutile. At a later 





the Iron and Steel Institute. Abridged. 


date it was decided to include in the investigation, or 





* All specimens were also analysed for molybdenum, which was nil in all cases, and for titanium, which was also nil or trace in most cases; in one instance only (the last specimen) 


+ For the plate and core wires, the hydrogen values were obtained 
cold and the 


the figures represent the sum of the quantity evolved in the 
method 


stated as follows: To determine the hydrogen content 
of mild-steel weld metal deposited under standard 
conditions using the six standard electrodes A to F, 
and, if possible, to correlate the results with the amount 
of hydrogen t in one form or another during the 
deposition of the metal. This hydrogen includes that 
in the parent plate and in the core wire, in addition to 
the potential hydrogen present in one or all of the forms 
indicated above in the flux coating of the electrode. 

It was hoped to examine each t; of electrode in 
selected core-wire sizes between 12 S.W.G. and 4 S.W.G., 
but the actual sizes employed were electrode 1, No. 6 
S.W.G. ; electrode B, Nos. 12 and 8S.W.G. ; electrode C, 
No. 12 §.W.G.; electrode D, No. 128.W.G. ; electrode 
E, No. 12 S.W.G.; and electrode F, No. 68.W.G. Asuffi- 
ciently large piece of a 1-in. mild-steel plate for the in- 
vestigation was provided through the courtesy of the 
Advisory Service on Welding, Ministry ofSupply. The 
hydrogen contents of the plate and of representative 
samples of each eJectrode core wire were determined by 
the vacuum-fusion method. The results are given in 
Table I. 

Since each make and size of electrode, was obtained in 
one large batch, it was assumed that the composition 
and potential hydrogen content of each coating would 
be consistent. In order, however, to standardise, as 
far as possible, the moisture content of the coatings, 
the electrodes were baked at 50 deg. C. for 2 hours 
in an air oven before use. This temperature was 
chosen so as not to affect. the organic constituents of 
the coating, when present. After this standardising 
treatment, the weight of coating per 100 grammes of 
core wire for each electrode was determined and is 
shown in Table II. The coatings after stripping were 
broken into small pieces and used in the determination 
of moisture content. 

(To be continued.) 
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LABOUR NOTES, 


AFTER a meeting in London last week of the Mining 
Association of Great Britain, Mr. Robert Foot, the 
chairman of the organisation, issued the following 
statement :—‘‘ The colliery owners believe that private 
enterprise is the right basis for the efficient conduct of 
the coal-mining industry in the national interest. But, 
in view of the fact that legislation for the transfer of 
the industry from private enterprise to public ownership 
is to be proceeded with, and, having regard to the 
statement made on behalf of the Government that the 
industry would be fairly treated, so far as compensation 
is concerned, the colliery owners, through the Mining 
Association, place themselves at the-disposal of the 
Government, in connection both with the working out 
of the necessary organisations to be created on the 
basis of public ownership and with the arrangements 
which will be necessary to facilitate the transfer from 
private ownership to the new organisation.” 


“In the interim period,” Mr. Foot continued, “ it is 
of vital national importance that the output of coal 
should be increased, and the colliery owners will 
co-operate with the Government in the fullest possible 
manner with this object in view.” 


The National Union of Mineworkers also decided last 
week to take steps to increase the output of coal. Mr. 
Arthur Horner, president of the South Wales Miners’ 
Federation, was given charge of a scheme designed to 
co-ordinate the efforts in the various areas. Each area 
has been asked to appoint an area production officer 
for six months. Appeals will be made to the miners 
by leaflets, meetings, and posters, and every miners’ 
M.P. has been asked to co-operate in the campaign, 
which starts on September 15. 


Mr. Lawther, president of the National Union of 
Mineworkers, said, after the meeting which arrived 
at the foregoing decision, that the executive recognised 
its responsibility concerning the Government request 
for increased uction. The business of the area 
officers would be to seek to create a new atmosphere 
in relation to the work of the pit production committees. 
These were to be appointed by the branches where 
they did not already exist. The union were asking 
the Minister of Fuel and Power to give the utmost 
facilities to the national and area .production officers 
and to the pit production committees. It was consi- 
dered that these should have a free hand in dealing with 
all questions affecti production. The workers 
should be kept fully informed of the work of the pit 
production committees. 


The sub-committee of the executive which was 
appointed to deal with coal production, Mr. Lawther 
went on to say, had been empowered to meet the 
Minister to discuss questions about better equipment, 
food rationing, wastage of man-power, and the failure 
of colliery companies to provide alternative work 
instead of paying the guaranteed wage shift. Repre- 
sentations had been made by the men that they would 
rather be at work. The sub-committee would also 
seek to secure better facilities for the training of 
new workers at the coal face, the provision of temporary 
bathing arrangements where pit-head baths were not 
available, and the introduction of the best possible 
facilities for the training of juveniles. 


In the course of a discussion last week with repre- 
sentatives of the National Association of Colliery 
Managers, Mr. Shinwell said that he was counting on 
the colliery managers to help in every possible way 
in the difficult interim period, and in getting the new 
system into running order. The stress was going to 
be on improved safety and working conditions and 
technical efficiency. Colliery managers would have 
a proper status and receive a proper remuneration as 
key men in the industry. He believed that it would 
be an advantage to them not to be burdened by wage 
questions but left to concentrate upon increased 
production and increased safety. 


Mr. J. Robertson, chairman of the National Associa- 
tion of Colliery Managers, promised the help of the 
organisation in the change-over. He hoped that the 
Association would still be recognised as the body 
dealing with salaries and conditions, and would be 
consulted about new mining legislation and the running 
of the industry when it was nationalised. 


Many now familiar subjects of particular interest 
to industry are covered by resolutions sent up for 
discussion at next week’s Trade Union Congress, 
although one or two of them might more appropriately 








have appeared in the agenda of the Labour Party. 
The Transport and General Workers’ Union suggests 
in one that fundamental changes are necessary in the 
conditions governing the employment of young people, 
i ing an and Government-backed scheme of 
training in each industry, designed to give every yo' 
worker a conception of the industry as a we. pa 
opportunities for promotion, highly-skilled work and 
higher technical education ; a maximum of 44 hours’ 
work a week to bé reduced to 40 as soon as possible ; 
and minimum holidays of 24 days a year. 


In another resolution, the Transport and General 
Workers’ Union urges the importance of maintaining 
wage rates and asks for an adequate adult minimum 
wage and that all wage agreements negotiated by trade 
unions and employers should be legal minima enforce- 
able by law. 


The Amalgamated Engineering Union desires the 
formulation of clear pro on the maintanance of 
the guaranteed week in all industries, conditions govern- 
ing the guspension or dismissal of workers to re 
the provisions of the Essential Work Order, and the 
continued control of engagement of all labour through 
the Employment Exchanges, the trade unions or 
approved agencies. 


The executives of the unions which have members 
employed in railway workshops are stated to have 
accepted the proposals of the Railway Executive on the 
subject of wages and working conditions. Under the 

t terms, there will be a minimum increase of at 
least 7s. a week in the wages of every shopman at pre- 
sent in the employment of the railway companies, 
with adjustments for various grades. There is also to 
be a guaranteed day and week, and from January 1, 
1946, the workers covered by the agreement will have 
12 days’ annual holiday with pay and, in addition, two 
public holidays with pay. The wage increases are to 
operate as from July 30. 


Representatives of the four trade unions which form 
the workers’ side of the National Joint Council for the 
Port Transport Industry decided at a meeting in 
London last week on the terms of an application which 
they intend to make for increased wages and improved 
working conditions. The unions concerned are the 
Transport and General Workers’ Union, the National 
Union of General and Municipal Workers, the National 
Amalgamated Stevedores and Dockers’ Society, and 
the Scottish Transport and General Workers’ Union. 
A week previously, the Transport and General Workers’ 
Union, at a delegate meeting, had decided to apply for 
an increase of wages, to press for a suitable scheme of 
decasualisation, adequate medical and health services, 
holidays with pay and a shorter working week. 


Writing in the latest official Trade Report of his 
organisation, Mr. Beard, general secretary of the 
United Patternmakers’ Association, says :—‘‘ From 
the commencement of the aircraft industry, our mem- 
bers have been engaged on jigs and tools; in fact, 
before the war required such enormous production from 
the industry only our members were engaged on this 
work. Our rules apply, and in the area where the 
aircraft industry was bor our rates are in operation 
in addition throughout the whole range of wood and 
light metal aircraft production. It is true that, due 
to high production, other trades are now engaged on 
jig and tool work, and this is why I am making reference 
to the question, for I have received information that 
certain members have refused to do this work because 
plastic materials such as Jabroc, have been used, and 
they consider jig and tool work to require a less degree 
of skill than patternmaking.” 


“That may be so,” Mr. Beard continues, ‘‘ but it is 
essential that our members should retain their interest 
in this work and maintain our rates on it. Eve 
avenue in which work can be obtained, where the ski 
and foresight of a patternmaker is required, should be 
explored, and where, as in the case of jigs and tools, 
our claim has been established, such a claim should be 
maintained, for the future may find us regretting our 
failure to keep open such avenues of work for our 
members. For not only does this mean an access to 
work other than patternmaking, it means also that the 
higher plus rates paid will have an effect of keeping up, 
or raising, patternmaking rates in other industries.” 


At the end of July, the total membership of the 
United Patternmakers’ Association was 14,150. During 
the month, 46 new members were enrolled, 12 members 
were paid trade benefit and 243 were paid sick benefit. 
There were 695 superannuated members. 





CURRENT PRACTICE IN MARINE 
GEAR-CUTTING.* 
By A. W. Davis, B.Sc. 


In this country, the marine i has shown no ve 
conspicuous advance in design —- the past 20 years 
and the progress that has been le in the technique 
of production is, to a great extent, limited ; neverthe. 
less, having regard to the high degree of immunity 
from serious trouble and the general reliability for which 
the gears produced during this period have been re. 
nowned, it is permissible to query in what respects any 
appreciable improvement may be achieved. The 
general tendency towards higher steam pressures in the 
quest for lower fuel consumption has, in effect, made 
desirable and often necessitated an increase in turbine 
speed, thereby calling for the reintroduction of the 
double-reduction gear so emphatically rejected by most 
shipowners in this country 20 years ago. This type of 
gear calls for greater precision of manufacture—in fact, 
® precision not generally attainable at the time of its 
unpopularity—and this very need constitutes one of the 
requirements for progress. There are two further 
respects in which advancement may be made, namely, 
in the reduction of gear noise and in the production of 
more compact and lighter units in relation to the power 
transmitted. The latter requirement is of particular 
significance in naval vessels, in which powers tend ever 
to increase while the demands on space become more 
severe. 

The general lines on which progress is being made can 
be divided under the headings of gear rere dr design ; 

tooth design; precision in gear-cutting; improve. 
ment of tooth surfaces by post-hobbing processes ; and 

measurement. Tooth-surface finish and accuracy 
of contact are linked with design in that, subject to 
certain qualifications, the greater the precision achieved, 
the greater the tooth loading for which the gears may be 
designed. Such progress cannot be made with con- 
fidence until it can be assured that all gears to be manu- 
factured to a particular design will comply with a 
specific minimum degree of precision. The lack of any 
such defined standard of comparison up to the present 
time has largely stultified the adoption of heavier tooth 
loading in taking advantage of greater manufacturing 
precision, and gears that have been finished to high 
standard have, in consequence, carried a margin of 
safety that might well be considered excessive. 

The difficulties in way of defining any such standard, 
which would require to be national, are considerable, 
but, at the request of the Admiralty, the matter has now 
been taken up by the British Standards Institution, and 
the author is one of the three members representing 
this Institution on the committee set up to deal with 
the question, and he is also on the drafting panel. 
While this gives him a privileged opportunity » Sram 
ing, and indeed expressing views on this somewhat 
vexed topic, it will be appreciated that, pending the 
publication of the forthcoming B.S. specification, it 
would be a breach of this privi to express definite 
opinions on the topics concerned, whether these are 
known by him either to conform or possibly to disagree 
with the recommendations formulated by the panel. 
It has been possible, however, to indicate some diver- 
gent trends of opinion, where matter under review by 
the committee forms an essential contribution to the 
ground covered by this paper, and the absence of specific 
personal opinion in such instances must be understood. 

Accepting the desirability for a defined and rather 
stringent minimum standard of accuracy to permit of 
progress in design and quieter operation, consideration 
must be given to the competing claims for two standards 
as opposed to only one. The suggestion is that two 
standards of differing quality might ensure a more 
economically stable situation, having regard to the 
facts (a) that provision and maintenance of super- 
accurate hobbing machines is costly, and that, generally 
speaking, a gear cut on less accurate machines should 
be obtainable at less cost to the purchaser ; and (b) that 
gears to be cut on the lower ie machines would be 
designed on a correspondingly lower basis of tooth 
loading, so that they should be equally acceptable to 
the classification societies. 

The argument against this conception may be stated 
as (c) that, when first-class machines are available, all 
interests concerned would be desirous of obtaining the 
best possible product; (d) that, if the first-class ma- 
chines are standi idle, competitive prices would 
probably show little, if any, difference between the two 
qualities ; and (e) any difference that might exist would 
be minimised to some extent by the larger proportions 
that would be entailed by the more conservative design 
basis for the lower quality gears. 

These three points weight the scale heavily in favour 
of the adoption of one standard only, but it must be 
recognised that the latest requirements for naval gears 
are extremely severe, and, with the inevitable forth- 





* Paper read at a meeting of the Institution of 
Engineers and Shipbuilders in Scotland on February 27, 
1945. Abridged. 
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coming reduction in naval construction, it may be found 
uneconomical to make more than a few machines 
aceeptable by this standard, thus tending to amplify 
argument (a) and to make argument (d) less generally 
applicable. 

This country saw the birth of the marine gear and 
for many years we held pride of place both in its design 
and production, for which ition must be made, 
primarily, to the late Sir Charles Parsons and his col- 
leagues at the Parsons Marine Steam Turbine Com- 
pany’s works and also to the Engineer-in-Chief’s depart- 
ment at the Admiralty, whose consistent interest in 
matters relating to gear-cutting has provided a constant 
stimulus to progress. Nevertheless, within the past few 
years the Americans, forward by the need for a 
thoroughly reliable light-weight double-reduction gear, 
as necessitated by the adoption of high steam pressures 
in naval construction, having devoted some of the vast 
resources at their disposal] to the design and production 
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of gears of exceptionally high quality. Last year, the | Fig 


author had the opportunity of visiting some of the 
principal gear-cutting works in the United States, and 
he can testify to the excellence of their products, which 
are in several respects superior to the best British - 
tice to-day, although some of the methods poe se 
would not meet with general approval in this country. 
No reason exists, however, why we should not regain 
supremacy if we are prepared to devote to the problem 
the capital, the intelligence, and what is more important, 
the enthusiasm, that our American Allies have brought 
to bear on the question. 

So far as yw gears are concerned, little 
comment is cal for. The principal distinction in 
type is defined by the fitting, or omission, of centre 

4 on the pinions. The difficulty of maintaining 
uniform wear is a disadvantage associated with the 
centre beariig, and its accommodation involves a much 
heavier construction of the main wheel. To avoid the 
feature whenever possible, designs with two bearing 
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pinions have been developed to the utmost, and it 
seems probable, in many instances, that the optimum 
ratio of face width to pinion diameter for this type of 
gear has been exceeded, the bending and torsional distor- 
tion of the pinion at full power actually producing 
localised loading in excess of that which would have 
obtained with a pinion of narrower face width. It is 
generally felt now that the ratio of face width (includ- 
ing gap) to pinion pitch-circle diameter should not 

exceed about 2-5. 

In the realm of the double-reduction gear many 
different designs have made their appearance at various 
times and in various countries, and it is only proposed 
to mention four representative t First is the 
type most commonly employed in this country and 
known here as the “interleaved” gear, shown in 
ig. 1. One of its disadvantages is weight, the main 
wheel and rease being of massive construction. 
Another, and what can be a more serious disadvantage, 
is the lack of flexibility between the primary and 


(9692.£.) 


secondary gears, the effect of irregularities in the pitch | 0 


of one being transmitted and superimposed upon the 
effects of the other. Such effects, moreover, may be of 
considerable magnitude, associated with tooth loading 
rising ibly to several times the driving-torque 
load with the indifferent gearcutting that was common 
at the time when this type of gear reached the depth 
of its unpopularity. Even with the best modern 
standard of cutting, the aforementioned inherent 
characteristics of the gear cause the superimposed 
pitch-error loading to rise to quite a substantial frac- 
tion of the full-power load, and recognition must be 
made of this fact in the design stage. A variation of 
this type of gear is common in America and is shown 
in Fig. 2, both types being known over there as 
*‘ nested.” Since this second type is of American 









origin, however, it is proposed to associate it alone 
with the American title, and in so doing the recent 
recommendation of an Admiralty committee is being 
adopted. 

e nested gear differs from the interleaved type 
in that the primary elements straddle the secondary, 
instead of the secondary straddling the primary. The 
advantage of the nested design over the interleaved 
is weight reduction, due both to the more compact 
construction of the main wheel and to the consequent 
reduction in the proportions of the gearcase, the housing 
of the primary elements being somewhat overhung 
from the main structure. For naval work, this con- 
sideration is sufficient to direct favour to the nested 
type, but it will be appreciated that the gear suffers 
from the same defects of inertia and lack of flexibility 
as the interleaved design, and, moreover, a certain 
problem is introduced in the provision of bearings for 
the long primary pinions having widely separated 
helices. The latest method is to provide the pinion 
with three bearings, the pinion between each 
helix and the centre bearing tapering from the diameter 
at the root of the teeth to the journal diameter. Some 
companies have specialised in this class of gear in naval 
and mercantile construction, but among some other 
American firms the design has its severe critics, some 
of whom s t that the maintenance of alignment is 
difficult. is would appear to depend upon the 
constructional rigidity of the gearcase in any par- 
ticular design. 

A third type of gear, unusual in marine practice in 
this country, is the articulated design, illustrated in 
Fig. 3, and commonly employed by one American 
firm in merchant construction; the primary and 
secondary units are separated, the drive between them 
being taken by a quill shaft to provide 
torsional flexibility and to permit of a certain degree of 
malalignment between the pri and seco 

. It will be noted that the purpose of the qui 
drive is not to counter any torsional-oscillation effects, 
such as was the object of quill-shaft “‘ nodal drives ” 
to primary pinions, as introduced in this country some 
20 years ago. Extensive analysis in the United States 
has shown that, with double-reduction gear systems, 
theoretical torsional-oscillation amplitudes exceed the 
actual recorded amplitudes by many times, due, it is 
now thought, to damping in the ings, and the 
system of torsional balance, which formed the founda- 
tion of the ‘‘ nodal drive,” is now led as unneces- 
sary ; nevertheless, a real merit of the nodal drive may 
be found in the flexibility it introduces in the gy 

8 m, this compensating to some extent for the 
Baa of the gear unit itself. A claim made in favour 
of the articulated gear is simplicity in production, 
since primary and secondary units can be progressed 
independently ; but considerations of weight and overall 
length rule it out for naval construction. 

The fourth type of double-reduction gear, shown in 
Fig. 4, goes by a variety of names in the United 
States: ‘‘ divided train,” “twin drive,” and “‘ locked 
train.” The latter title is probably the most generally 
accepted. The parallel trains of gear into which the 
drive from each primary pinion divides are locked, 
in that they finally mesh into the same secondary 
gear wheel; but, as the drive from the primary to the 
secondary elements is carried through quill shafts, 
adequate flexibility is provided to accommodate, 
within reasonable limits, the differing cumulative pitch 
errors in the parallel trains without greatly disturbing 
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the equal balance of power transmitted by them. 
The reduction in face width, made ible by this 
duplication of the drive, has a considerable indeehen 
in the reduction of space and weight, the latter being 
offset to some extent by the greater number of com- 
_ parts. Since a single unit taking the drive 

m two turbines comprises five wheels, six pinions, 
four quill-shafts, 12 pairs of flexible-coupling elements 
and 22 bearings, it follows that the man-hour e di- 
ture on gears of this design is considerable and that 
they are costly to produce. Difficulties in production 
lie in obtaining an equal division of power between the 
gear trains in parallel, and in maintaining equal tooth 
thicknesses throughout those trains to ensure that the 
balance as achieved in the ahead direction is preserved 
in the astern direction of rotation. The balance is 
usually accomplished by providing the ew ge | 
pinions, primary wheels and quill-shaft couplings wi 
numbers of teeth each containing a high prime factor 
which is not common ; then, by disconnecting a quill- 
shaft coupling, the angular position of a primary wheel 
may be adjusted with respect to a secondary pinion 
by a desired amount in such a way that the coupling 
can be remeshed in a new register of the teeth, for 
which purpose the flexible couplings concerned with the 
adjustment must be finished to an extremely high degree 
pH accuracy. Apart from these admittedly real 

ifficulties, the design accommodates itself very well 
to gearcase construction, accessibility is good, and the 
general effect is pleasing. The gear is widely used in 
American naval construction. 

Gear-tooth design is such a wide subject that it is 
impossible to deal with it adequately in a few para- 
graphs, but it would be appropriate to summarise the 
principal views that are prevalent to-day without 
becoming involved in any of the mathematics with 
which the problem abounds. Practice in this country 
has, up to the present time, stabilised on a helical 
angle of 30 deg. In the United States, angles up to 
45 deg. have been used quite extensively, partly with 
a view to reduction of gear noise, although opinion is 
divided as to its merit in this connection. On the 
other hand, some American interleaved designs show 

18-deg. angle, to reduce axial loading on the main 
wheel structure. The effective tooth ing varies 
with respect to helical angle in the manner indicated 
in Fig. 5, on page 199, from which it will be seen that, for 
any given standard of gear-cutting, the optimum value 
of the helical angle varies for different gear designs 
between quite wide limits. It is ted as unreason- 
able, therefore, that the helical angle should be stabilised 
for all gears. An angle of 15 deg. is possibly the very 
minimum that should be adopted, having regard to the 
necessity for maintaining a number of teeth in simul- 
taneous contact. 

For a constant value of the ratio of the meshing depth 
to the normal pitch of the teeth, the gross effective 
length of tooth in instantaneous contact remains 
virtually constant. If the ratio can be increased, the 
total contact length is increased and the specific oe 
on the tooth surface is reduced for a given total | 
and face width. The factors which limit such an 
increase are partly dynamic and partly geometrical, 
the former being the high ratio of sliding to rolling 
which may be introduced at the extremity of the con- 
tact zone by a deep tooth form, and the latter being 
considerations of minimum desirable root radius, mini- 
mum desirable tip thickness of teeth, and avoidance of 
undercutti All the factors are helped by a low 
ratio of pitch to the pitch circle diameter of the pinion, 
and, consequently, from the point of view of tooth load- 
ing, the smaller the pitch the better. Such reduction, 
however, is limited in its turn by root strength. A 
secondary benefit, resulting from an increase in the 
depth ratio, is increased flexibility of the tooth, which is 
fundamentally important in the absorption both of the 
effects of pinion deflection under bending and torsional 
load, and of minor manufacturing errors in tooth con- 
tact. The most outstanding example of a deep tooth 
form in marine ice is the Parsons 0-7 in. pitch 
deep tooth which has been extensively and successfully 
used in secondary gears, the tooth omg. Sieg per cent. in 
excess of British Standard depth for that pitch. For 
all other types of gear, however, it is considered that 
insufficient attention has; been given in the past to the 
possibilities of teeth greater in relative depth to pitch 
than the B.S. form, and, although the minimum feasible 
ratio of pitch to pinion pitch-circle diameter will usually 
result in restricting the depth increase to less than the 44 
per cent. quoted, considerable benefit should be obtained 
by taking advantage of the greatest increase possible. 


(To be continued.) 





THE INSTITUTION OF CHEMICAL ENGINEERS.—It has 
been announced by the Institution of Chemical Engineers 
that application forms (returnable by December 1, 1945) 
and particulars of the associate membership examination 
for 1946 may be obtained from the Hon. Registrar, 
Institution of Chemical Engineers, 56, Victoria-street, 
Westminster, London, 8.W.1. 
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ELECTRICAL APPARATUS. 


568,166. Meter for Power Stations. Nalder Brothers 
and Thompson, Limited, of London, and D. A. Ivtcher, 
of Richmond. (3 Figs.) October 12, 1943.—The inven- 


tion is a single instrument for indicating on a single. 


chart the power delivered or received, the reactive power 
delivered or received, the power factor and the actual 
eurrent flowing. The apparatus consists of two main 
parts. The first part A is a wattmeter which measures 
reactive power in megavars. The moving (voltage) coil 3 
is fixed on aspindle 4 carrying the usual control spring 6, 
and also a toothed sector 9 which meshes with a toothed 
wheel 10 fixed on a spindle which carries a cylinder 12 
having a helical groove formed in its surface. A sleeve 14 
has a projection which engages the groove and is held 
against rotation by a rod 17 along which it slides. An 


Fig.1. 
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indicator 20 fixed to the sleeve 14 thus moves in a straight 
line over the chart. The second part B is identical in 
construction and measures true power in megawatts. 
The indicator 22 also moves in a straight line over the 
chart but at right angles to the indicator 20. The chart 
is marked with a series of concentric circles 23 which 
constitute a scale of current. The outer circle 24 is 
divided and marked to indicate power factor, and is con- 
tained within a square which is divided by vertical and 
horizontal diametral lines 25 and 26. The top of the 
square is divided to indicate reactive power in megavars, 
to the right of the line 25 indicating values for a lagging 
power factor and that to the left values for a leading 
power factor. The vertical side of the square is divided 
above the horizontal diametral line 26 to indicate 
exported power in magawatts and below to indicate 
imported power. If the power station in which the 
instrument is mounted is exporting power, the indicator 
20 shows the amount of power on the vertical scale. 
The indicator 22 will also indicate the reactive power 
on the top scale. The line which passes through the 
centre of the circles and through the point of intersection 
indicates the power factor of the system, which, whether 
lagging or leading, is read off on the outer circle. The 
length of the line from the centre of the circles to the 
point of intersection of the indicators indicates the 
current in amperes. The drawing shows an example of 
an indication where 36 megawatts is being exported at a 
lagging power factor of 0:9, the reactive power is 18 
megavars and the actual current flowing is 175 amperes, 
the voltage being 132 kilovolts. Thus the instrument 
indicates the megawatts, megavars, power factor (lagging 
or leading) and amperes for exported or imported power. 
( Accepted March 21, 1945.) 





HYDRAULIC APPARATUS. 


568,222. Hydraulic Diaphragm Motor. The Wellman 
Smith Owen Corporation, Limited, of London, 
and C. H. Smith, of London. (2 Figs.) September 8, 
1943.—An objection to hydraulic diaphragm motors has 
often been that if the oil pressure fails the spring takes 
control and the part under control is moved to an 
extreme position ; for example, a furnace damper may 
be completely closed and the furnace shut down. To 
overcome this difficulty it has been necessary to discon. 
nect the transmission lever from the controlled part and 


nm | to operate the part by hand. The invention is designed 


to obviate this necessity. The chamber of the motor 
consists of a body and a cover between which is secured 
@ flexible diaphragm 3. An inlet through the cover jg 
connected to a compressed air supply. Within the body 
is mounted a plate 5 to the under face of which is fixed a rod 
6 the lower end of which is screwed into an extension 7, 
The lower end of this extension is reduced in diameter 


and slides in a bush 8 screwed into the base of a rectangu- 
lar frame. A transmission lever 12 is pivoted on the 
extension 7. The end of this lever is connected by rods 
14 to a damper of a furnace. The inner end of the trans- 
mission lever is pivoted to the upper end of a short link 16 
the other end of which is pivoted on a nut 18 working on 
the threaded spindle of a handwheel. A double coil 
spring 22 surrounds the rod 6 and acts between the 
underside of the plate 5 and a disc 23 which is adjustable 
on a threaded support. An adjustable plug 25 is screwed 
into the bush 8 and constitutes an adjustable stop for the 
rod 6. In operation, the flexible diaphragm 3 follows the 
hydraulic pressure changes and so moves the transmission 
lever 12 andthedamper. Should the air pressure supply 
fail, the transmission lever 12 moves upwards under the 
action of the spring 22. The apparatus, however, can 
then be manually operated by the handwheel to give the 
same extent. of movement of the damper through the 
nut 18 and link 16. The hand mechanism also provides 
means whereby the transmission lever can be prevented 
from moving the damper to an extreme position. 
(Accepted March 23, 1945.) 


MISCELLANEOUS. 


568,483. Oi] Seal. Super Oil Seals and Gaskets, 
Limited, of Birmingham, and L. A. Moxon, of Birmingham. 
(1 Fig.) November 6, 1943.—The seal holds a charge of 
grease, and is particularly suited for use in bearings which 
are submerged. A rigid sheet-metal housing in the form 
of a cylindrical shell a is formed at one end with an 
inturned flange 6. Within the shell and in contact with 
the flange is inserted a synthetic rubber flexible ring c. 
This ring fits closely against the flange b, and has an inner 
bead of semi-circular cross section which accommodates 
a coiled spring wire ring d. This presses a central ridge 


(668,483) 


don the outer surface of the bead into close contact with 
the shaft. The flexible ring c is held in position by a 
flanged sheet-metal retaining ring f which fits closely 
into the interior of the shell a. After the insertion of the 
rings c, f into the shell, a central annular partition g is 
inserted, and on the other side of this partition is a similar 
assembly of flexible synthetic rubber ring i, retaining 
ring A and coiled spring wire ring k, all these being of 
opposite hand to the first set. The shell a is adapted to 
fit closely into a cavity in a bearing, and is drilled at n 
to enable grease to be introduced into the space between 
the flexible rings c,i. The duplex seal is especially useful 
for shaft bearings on ships or amphibious vehicles which 
are subject to submersion. (Accepted April 6, 1945.) 
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ALTERNATING-CURRENT 
TRANSMISSION—III.* 
By Dr. T. F. Wau, M.I1.E.E. 

(Continued from page 103.) 

(iii) Consumer's Load Equal to Natural Load of 
Line.—In this case, Z, = Z,) = 366 ohms, so that 
from equation (112), page 103, ante, the input 
impedance is Z, = Z, = Z,, and the current supplied 
at the generator end of the line is 
V, 86,600 


“ia 





I = 237 amperes per phase. 


Cc : 
For a line 300 km. long, = = 4-46 « 10~ siemens 


per phase and the pressure drop along the line will be 
(V; — V:) — j 120 (I, Pus I.) = 4,650 +j 28,400. 
Hence, the pressure at the consumer’s end of the 
line is | 
V, = 82,000 — j 28,500 = 86,600 2 1998: volts, | 
The vector diagram is shown in Fig. 75. 
If a similar calculation is carried out for various 
lengths s km. of the line, the horizontal straight 


Fig. 75. Fig.76. 
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line ITT in Fig. 73, page 102, ante, is obtained ; that 
is to say, as already pointed out in paragraph (14) | 
(see Fig. 58, page 61, ante), the current and pressure | 
will be the same throughout the line when it is 
carrying its natural power. 

(iv) Consumer’s Load Greater than Natural Power 
of Line.—If it be assumed in this case that the con- 
sumer’s load impedance is 

Z, = R, = 3Z, = 183 ohms per phase, 
then, for a line 300 km. long, the input impedance is 
found from equation (112) to be, 
Z, = 196 + j 85-5 ohms per phase 

and the input admittance is (4-3 — j 1-87) 10° 
siemens per phase. The current in the lumped 
ws _ 
- - mn 
j 38-8 amperes per phase and the pressure at the 
consumer's terminals is V, = 77,300 e~ 1384 4°: go 
that the load current is I, = x = 


2 

phase. The current in the lumped capacitance at 
the consumer’s end is I, = 34-6 e/ ## deg. The 
vector diagram for these conditions is shown in 
Fig. 76 and the curve IV in Fig. 73 shows the con- 
sumer’s pressure per phase for various values of the 
length s km. of the line. 

(19) Application of Four-Pole II (pi) System to 
Investigation of Matched Transmission Line.—It has 


capacitance at the supply end isI,, = j V, 


423 amperes per 





* Part II of this series appeared on pages 421, 461, and 






been seen in the previous paragraph that, when a long 
transmission line is connected to a high-tension supply 
and the terminals at the consumer’s end of the line are 
open-circuited, the pressure at these terminals will 
rise above the supply pressure. In order to bring the 
pressure at the consumer’s end down to the same 
value as that at the supply end, it is necessary to 
‘match ”’ the transmission line to the load condi- 
tions and one representative method of doing this 
will now be considered. If, in Fig. 77, an inductance 
L, is connected across the consumer’s terminals, but 
otherwise no active load is being taken by the con- 
sumer, then, by correctly choosing the magnitude 
of the inductive reactance w L,, the pressure can 
be made equal in magnitude to that at the supply 
end. For the pressure condition V, = V, the mag- 
nitude of the current in the lumped capacitance at 
the consumer’s end of the line will be, 
a wCs 

and if the inductive reactance is adjusted so that 
the current which will flow through it when the 
pressure is V, = V, is also [,, then 





amperes, 








circuit, since the capacitance current at the supply 
end would be accounted for by the parallel induct- 
ance and no capacitance current would then flow 
through the generator armature. As will be seen 
later, the possibility of a significantly large magnetis- 
ing current of the coupling transformer flowing 
through the generator armature has an important 
bearing in deciding what length of line can be safely 
connected to supply a network at constant pressure. 

Taking the case of the transmission line for which 
the data are given in the previous paragraph, and 
assuming that the length of line is s = 300 km., the 
magnitude of the inductive reactance which must be 
connected across the consumer’s terminals to keep 
the pressure at the value when no active load is 
being supplied is, 

1 
wL, = w Cs = 2,240 ohms per phase, 
2 

and the current which will then flow in this induct- 
86,600 
2,240 
that is, the inductive reactive power which is sup- 
plied to the line at the consumer’s end is 





ance will be I, = = 38-7 amperes per phase ; 





Ig = 4 a amperes. 
Fig.77. 
1. | | 
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(es00.¥) 
Then, since the current in the inductance is 180 deg. 
out of phase with the current in the capacitance, 
this current will circulate round the closed loop of 
inductance and capacitance so that no current will 
flow in the transmission line. It follows therefore 
that the required condition to ensure an equality of 
pressure at both ends of the line is that, 

wCs er I 

Ss > @te 
or, in other words, that there shall be a condition of 
resonance between the lumped capacitance and the 
parallel-connected inductance. It will be seen then, 
that the relationship (113) implies the same condition 
as has already been specified in paragraph (15), viz., 
that the total capacitative reactive power taken by 
the system must be equal to the total inductive 
reactive power. In the case now under considera- 
tion, the capacitative reactive power at the con- 


, : 72 oC 
sumer’s terminals is V, x Iq = V3 





(113) 





, and the 
1 





inductive reactive power is V, Ir, = V; = 

The equality of these two quantities leads to the 
relationship (113). 

At the generator end of the line, the conditions 
are satisfied by the adjustment of the field excitation 
of the generator. Thus, for example, if the genera- 
tor is excited to develop a pressure V, at the supply 
end of the line before the line is switched in circuit, 
then when the line is connected the capacitance 
current which will flow in the generator armature 
will produce a magnetising armature reaction so 
that, in order to maintain the terminal pressure 
constant when the line is switched on, it will be 
necessary to reduce the field excitation, and this 
reduction of the field excitation is the equivalent of 
connecting an inductance across the terminals. If 
the same value of inductive reactance were to be 
connected across the supply end of the line, then no 
adjustment of the field excitation of the generator 
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would be required when the line was connected in 
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3 


Wreac = 2 V2 Tie ae 


io8 86,600 x 38-7 = 10,000 kVA, 


. 10,000 
or Wreac = = = 
Now suppose that the consumer’s active load 
current is one-half the natural current of the line, 
that is, 


67 kVA per km. of line. 


V 86,600 
I=} Ze =} a" 118 amperes per phase, 


then from what has been said in paragraph (15), it 
will be seen that, in order to match the line to the 
consumer’s load, the surge impedance must be 
artificially increased to the value 


a’ 86,600... 
i= an Tis = ~J]g” = 785 ohms per phase. 
L 
so that, a= 735° = 54 x 10, and consequently 


the capacitance admittance must be artificially 
decreased to the value 


wL _ 314 x 0-00127 
54 x 10 54+ 10 
= 0-737 = 10-* siemens per km. 


In order to satisfy the required conditions it is 
therefore necessary that the capacitance at the con- 
sumer’s end of the line shall be divided into two 


parts, viz. (see Fig. 78), (i) an admittance ~~ : 
which receives its current from the line, and (ii) an 


@w C! = 








w 


admittance 





Cx 8 x : ‘ 
“a which receives its current from an 


inductive reactance connected across the con- 
sumer’s terminals, where 
wCles wy 8 wCs 
2 2 2 


For the line of which the data have been given 








for a line s km. long. 





already,” = 1-49 x 10—* siemens per phase per km., 
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l wCy 8 8(wC — wC) 
so that, a aati re ops 5 
= 336 x 10-5 siemens for s = 300km. 
The total three-phase reactive power which must be 
supplied to each end of the 300-km. line is therefore 
> hv u ss c 
Wreee = if” ol, kVA = 75,500 kVA 
or, for both ends of the line, a total reactive power of 
50-2 kVA per kilometre is required. 

Alternatively, if the general expression derived 
in expression (102), page 101,. ante. is applied to 
this case, the total reactive power required is 

3 (V? w C — I} wL) 10 kVA per km. of the line 
= 3 x 10-9(8-66? x 108 x 2-96 x 10-* — 118? x0-4) 
= 3 x 10° (224 x 10? — 56 x 10?) = 51 kVA per km. 

Instead of matching the line to the consumer’s 
load by connecting a reactance across the terminals 
when the load is less than the natural power of the 
line and a capacitance across the terminals when the 
load is greater than the natural power of the line, 
it is frequently more convenient to connect an 
unloaded synchronous motor across the terminals 
instead. It then becomes possible to maintain the 
pressure constant for all loads by suitably adjusting 
the field excitation of this machine. When the line 
has been matched to obtain the requisite equality 
of pressure at both ends, the pressure at inter- 
mediate points will be greater than the terminal 
pressure when the load is less than the natural power 
and will be less than the terminal pressure when 
the load is greater than the natural power. The 
method for calculating this rise or fall of pressure 
along the line will be seen from the following example. 

A three-phase 150-kV transmission line has a 
surge impedance Z, = 380 ohms per phase and the 
consumer is receiving no active power. Find the 
total amount of reactive kVA which must be 
supplied to the line if the pressure at each end is to 
be maintained at the rated value ; find also, the 
maximum pressure rise developed in the line. 

The natural power wil) be 
ws Vs 
Z Zo 

= 44-6 MW. 
and the natural current will be 
V, _ _ 130,000 


Zy 4/3 x 380 
The inductance of the line is 


t=\/% vit = : = 


per phase “g km., and the capacitance is, 


1 105 
Cc => eat. Ow 
(LO) = Fs = atx (3 x 105)? 


= 3 7 x 10-° F per phase per km. 
The total reactive power required is 
Wreac = 3 (Vi w C — w LI’) 10-* kVA per km., 
and since the consumer is taking no active power, 
so that I, = 0, the total required reactive power is 


3x 10-3 (= 





(130,000)? 


—6 
380 0 


Waat = watts — 


= 197 amperes per phase. 


Test = 


= 127 x 10° H 


000 \ 2 
> ) 314 x 8-7 x 10-° 


= 3 x 15-4 kVA per km. 


The capacitance current which must be supplied at 
each end of the line is, 


I, = V, wCa = 75,000 x 314 x 8-7 x 10° a 
= 0-2052 amperes per phase. 
The pressure rise in the line due to this capacitative 
current may then be determined as follows. Fora 


total length of 2 a km. the capacitative current which 
flows in the line at any distance z km. from onc 


end (see Fig. 79) is I,. = | * amperes per phase 


per kilometre length of sons so that the pressure 
rise at any distance x km. from one end will be, 


1 a 


“0 


=oLI, (= — i=) phase volts. 


The pressure rise is therefore a parabolic tunction 
of the distance z and will reach its maximum value 


ave wLI.2dzt= wLI, 
o 


at the mid-point of the line, viz., for z = a, so that 
(A V)max = $ o LI,a, 
that is, for a line 200 km. long, the maximum 
pressure rise will be 
(A Vmax) = $314 x 127 x 10-5 x 20-5 x 100 
= 410 phase volts, or 710 line volts, 
as shown in Fig. 80, page 201. 

It has been seen that the reactive power per 
phase which must be supplied to each end of the 
transmission line 2a km. long is 

Wreac = (Vi oC —~ FP wL)a 
and noting that 


CZ, = meee 


(114) 


expression (114) may be written 
Wreac _ = 
Waat 4 c 
Wreac 


a Oty iy 
Wnt © [ — (Wen )] 
If the line is open-circuited at the consumer’s end, 


then the reactive power which must be supplied to 
each end of the line is 


aw 


that is 
(115) 


a 
Wreac = = Waat- 


For the line considered in the previous numerical 
example, viz., 150-kVA line pressure, 200 km. long, 
natural power = 44-6 MW, the reactive power 
which must be supplied at each end will be, 


Wreac = “* 44-6 MVA = 4,460 kVA, that is Wreac 
= 44-6 kVA per km. of the line 


so that the capacitance current which must be fed 
into the line at each end is 
_ 4,460 + 10° 


= 3 (Nome 
(“2 ~ 75,000 x 3 


= 20-7 amperes per phase. 


The rise of pressure A V at the middle of the line 
can be expressed in terms of the natural power as 
follows 

Wreac = 3 V, Trenc 
= 3x 10°(Vi wCa— IF? wLa)kVA 
and since it has been seen in the previous example 
(Fig. 78) that the required rise of pressure is given 
by the expression 
AV = reac (} w La) 
then 
AV : 
Fobe 27 Mele — FE wLa) 


AV. 


F 2 
1 Fale I? w La, 


AV=AV,— w La) (w La), 


that is 
3 i TP? (¢ wLa)(wLa) 
AV=Avef1 ye 
r 2 
ome “ po A 
=Avo[1 iF Y. 


AV=AV, [1-(w) }- . (116) 


For Wac less than W,,; the quantity AV is a 
pressure Tise and for W,, greater than W,,; the 
quantity A V isa pressure drop. For the conditions 
that the ratio of the generator pressure to the 
consumer’s pressure is a constant but not equal 
to unity, viz., V, is not equal to V,, the corre- 
sponding formule will be considered later. 


Hence 





(To be continued.) 





BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY.— VI.* 


On the night of May 10 and 11, 1941, a high. 
explosive bomb fell on No. 1 track of Waterloo 
Station near the southern, outlet,end. The point of 
impact is shown at the left-hand side of the plan 
given in Fig. 2, opposite. The station and road. 
ways are carried oy a series of brick piers and arches 
and the bomb penetrated the roof of arch 241A and 
exploded below. The penetration hole was rela. 
tively small and no surface crater was formed, but 
the damage below ground level was extensive. The 
arches which were affected are numbered in Fig. 2, 
The pier wall, 4 ft. 2 in. thick, between arches 240A 
and 241A was completely destroyed for a distance 
of about 30 ft. and the 4 ft. 6 in. pier wall between 
arches 241A and 242B was severely damaged for a 
length of 20 ft., being forced out of the vertical. 
The explosion also blew the 3 ft. 9 in. wall facing the 
Lower-road 2 ft. 6 in. out of vertical, fracturing it in 
a line a few feet above road level. This wall sup- 
ports the main girders carrying the station approach 
road above, and also the end columns of the station 
roof superstructure and station wall. It was dam- 
aged for a length of 70 ft. along Lower-road. 

At the time the high-explosive bomb fell on arch 
241A, the Southern Railway Company’s departmental 
arches on the Lower Marsh-road side of Lower-road 
were on fire they, presumably, having been ignited 
from adjacent buildings in Lower Marsh-road on 
which incendiary bombs had fallen. The high- 
explosive bomb on arch 241A, in addition to causing 
the damage already described, blew out the doors 
of arches 240A and 241A, which open on to Lower- 
road. It also wrecked the doors of the departmental 
arches on the other side of the road. As a result 
of this, the fire in the departmental arches spread 
to a number of wrecked lorries parked in Lower- 
road and from them into the main station arches. 
It then spread throughout the arches for the whole 
width of the station, as indicated by light hatching 
in Fig. 2. The point of origin of the station fire, in 
the departmental arches on the other side of Lower- 
road, is indicated in the same way. The fire in the 
main arches not only burnt out the material stored in 
them, but developed such intense heat that the 
brickwork of both the pier walls and the arch rings 
was seriously damaged to an average depth of 44 in. 

Immediately after the incident, all traffic was 
stopped and, as far as passenger services were con- 
cerned, this condition contined for six days, until 
May 17. For this period, passenger traffic com- 
menced and ended at Vauxhall Station. As soon 
as it was possible to enter the arches, an examina- 
tion of the whole area was carried out and deflecto- 
meter tests were taken under the tracks above. 
These showed that, with the exception of tracks 13, 
6 and 7, temporary strengthening would be necessary 
before any traffic movement could be permitted. 
In the cases of the three tracks in better condition 
Nos. 6 and 7 were opened for the operation of 
electric stock, running to a speed restriction of 
5 m.p.h., on May 17. Track 13 was similarly put 
into operation on the following day. The tracks 
were strengthened by laying four joists below the 
roads and spanning from pier to pier, as indicated 
by heavy lines in Fig. 2. The joists of two of the 
roads can be seen in Fig. 1, opposite, which is 
reproduced from a photograph taken during the 
re-laying of the sleepers. For the majority of the 
tracks, 24 in. by 74 in. B.S. beams were used, but 
on roads 3, 4 and 5 only 18 in. by 8 in. B.S. beams 
could be employed owing to the height of the crown 
of the arch. As other tracks became available 
after strengthening in this way, similar work was 
carried out on tracks 13, 6 and 7, which had tem- 
porarily been put into electric service, with a severe 
speed restriction, in their original condition. 

As the various strengthened tracks became avail- 
able. they were brought into service for steam traffic, 
a restricted speed of 5 m.p.h., however, being 
imposed, and by May 27, 16 days after the bomb 





* Parts I, II, III and IV of this series appeared on 
pages 281, 341, 421 and 481 of vol. 159. Part V appeared 
on page 81, ante. 
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fell, all roads except 1, 2 and 3 were in operation. | and roads 14 and 15 on May 27. Although the 


The tracks were gradually freed for service as the 
work proceeded, the actual dates on which they 
became available being: roads 4 and 5 on May 21 ; 
roads 18 to 21, inclusive, on May 23; roads 10, 11, 
16 and 17 on May 25; roads 8 and 9 on May 26; 





track of road 3 had been strengthened with 18 in. 
by 8 in. beams, as described above, it was thought 
inadvisable to bring it into use owing to possible 
vibration causing further damage to the arches which 
were precariously supporting roads 1 and 2. 


While this work of laying beams to strengthen 

the roads was in progress, repair of the damage to 
the 3 ft. 9 in. wall facing Lower-road was put fn 
hand. The station sub-structure in the neighbour- 
hood of the bomb hole was in a serious condition 
and the danger of a general collapse was very great. 
The first operation undertaken was the placing of 
an emergency support of a very temporary nature ; 
this was got into place as speedily as possible. It 
consisted of a single 14 in. by 14 in. timber strut 
which helped to support one of the main girders 
which carried the approach road above Lower-road. 
It was placed at the point where the shattered sup- 
porting wall appeared to be weakest. The two 
adjacent main girders carrying the approach road 
wére then supported by a timber crib pier built up of 
railway sleepers. 
After the completion of these emergency arrange- 
ments, the main supporting scheme was put in hand. 
It is illustrated in Fig. 3, on this page, which is an 
elevation of the main wall looking from Lower-road. 
The main features of the arrangement were three 
square towers; two of these, those shown to the 
right in Fig. 3, were of the standard military steel 
type and were erected by the Royal Engineers. 
The third tower, shown at the left, was built by 
the railway company’s staff. It had 14 in. by 14 in. 
timber legs with 14 in. by 14 in. sole pieces and head 
trees. The bracing was of 11 in. by 4 in. material. 
As shown at the right-hand side of Fig. 3, the steel 
towers were reinforced and added to by timber 
posts connected to the towers by horizontal and 
diagonal members. At the left-hand end, beyond 
the timber tower, two further posts were erected, 
tied together and to the timber tower by horizon- 
tals and diagonals. Above this tower arrangement, 
18 in. by 8 in. rolled-steel joists were erected as shown 
at a in Fig. 3. They were interlaced over the 
centre tower and extended over the full length of 
the damaged wall. These joists supported the cross 
girders carrying the approach road, which are 
indicated at b in Fig. 3. Hardwood folding wedges 
were driven between the girders and joists. A 
cross-section showing the position of the approach 
road above Lower-road is given in Fig. 4. This 
shows the displacement of the main wall and the 
area of pier wall demolished. 

When these supporting arrangements for the 
approach road had been completed, attention was 
at once turned to the damaged arches Nos. 240A 
and 241A. Although the intermediate pier had 
been completely demolished, the roofs were still 
arching the two spans in what was described at the 
time as a “ miraculous’ way. The very dangerous 
work of supporting the roofs was carried out by 
gradually replacing the missing pier with 14 in. by 
14 in. timber struts and then extending across the 
span of the arches with two rows of 12 in. by 6 in. 
timber struts at about 6 ft. intervals, the debris 
on the floor being gradually cleared away from the 
bases of the struts as work proceeded. The main 
work of repairing the arches was then put in hand. 
It is illustrated in Figs. 5 to 7, on 204. As 
will be seen, the whole interior of the damaged por- 
tion of the arches was filled in solid, and mass con- 
crete counterforts, shown at aa, were built on the 
outside of the pier walls at the damaged end. The 
positions of the fractures in the pier wall between 
arches 241A and 242B are shown in Fig. 5. The 
demolished wall between arches 240A and 241A was 
not replaced. The destroyed main wall on the 
Lower-road side was rebuilt and a new wall was con- 
structed across the two arches to form a closed area. 
This new brickwork is indicated by light hatching in 
Fig. 6 and 7, the small section at the left-hand side 
of Fig. 7 representing a bricked-up jack arch. The 
Lower-road end of the closed chamber was filled by 
a concrete,wall about 11 ft. thick, abutting on the 
new brick main wall. At the opposite end of the 
chamber and at each side a hand-placed rubble wall, 
4 ft. thick, was built and the interior space so formed 
was filled with dust from Meldon quarry and brick 
rubble. The whole structure was reinforced with 
old rails and tied together with through-bolts extend- 
ing through the end walls, as shown in the figures. 

While this repair was in progress, the work of 
dealing with the arches in the large area which had 
been damaged by fire was put in hand. A start was 





made in arch 240 under road 21; this position can 
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be identified from Fig. 2. From this far end of the 
arches, the work was gradually carried forward in 
the direction of No. l road. The procedure adopted 
was to cut away the damaged face of the pier walls 
for an average depth of 4} in. and to cut chases 
for a further depth of 4} in. in order to form a block 
bond. The face of the brickwork was then rebuilt 
to its original thickness, the new faces being tied 
together and to the original wall by 1-in. bolts 
furnished with cast-iron plates at each end. The 
completed arrangement is shown in Fig. 8, in which 
the new brickwork is shown by light hatching. 
The arch roof was dealt with by cutting back the 
old brickwork until a sound face was reached and 
then forming a reinforced-concrete lining, as shown 
in Fig. 8. The original face of the arch soffit’ is 
indicated by a broken line in Fig. 8, and it will 
be seen that the concrete lining extended 9 in. 
inwards beyond this, representing an increase of 
9 in. in the total thickness of the arch. The rein- 
forcing rods, spaced 6 in. from the original face, as 
shown in the figure, were of } in. material and 
extended over five-eighths of the span. The total 
amount of arch repair which had to be carried out is 
indicated by light hatching in Fig. 9. 

As mentioned in the second article of this series, 
the whole of the civil-engineering repairs carried 
out as a result of the various incidents which have 
been dealt with, were under the general direction of 
Mr. G. Ellson, M.Inst.C.E., who was chief engineer 
of the Southern Railway Company during the 
period covered. 





LITERATURE. 


Waveform Analysis. By R G. MaNLEY. Chapman and 
Hall, Limited, 27, Essex-street, London, W.C.2. 
[Price 21s.] 

Examptes of periodic phenomena abound in all 
branches of applied science, and many techniques 
have been developed for recording their waveforms. 
Most of these are complex, but admit of resolution 
into simple sinusoidal components. Mr. Manley’s 
object in this book is to explain the methods which 
a lengthy experience has shown to,be most service- 
able in practice for carrying out this harmonic 
analysis. His primary concern is not with the 
securing of the traces themselves, though a useful 
chapter towards the end of the book outlines the 
essential requirements to be satisfied if the wave 
trace is to be really representative of the periodic 
phenomenon. Every type of recording, and each 
phenomenon to be recorded, presents an individual 
problem. The recording device should be either 
free from distortion or capable of being corrected 
for distortion. Extraneous contributions, such as the 
hum from alternating-current mains, must be elim- 
inated as far as possible. The traces should be clear 
and of adequate length, carrying appropriate time 
markings to check the constancy of travel of the 
film or paper upon which the record is inscribed. 

Experience having shown that synthesis con- 
stitutes the soundest preparation for analysis, the 
first chapter treats of typical specimen wave forms 
resulting from the superposition of two and three 
sinusoidal components varying in amplitude and 
phase, and with integrally related frequencies. 
Special attention is directed to the kinds of sym- 
metry these wave forms may exhibit, and to the 
various types of envelope characterising them. In 
the discussion of the general properties of har- 
monic series that follows, the concepts of sym- 
metry, skew symmetry, and alternance receive 
fuller consideration. 

The complete analysis of a waveform furnishes 
the amplitude, frequency and phase of all the com- 
ponents present in the trace. Since synthesis of 
these components must reproduce the original wave 
trace, verification of the analysis is always possi- 
ble. The means of performing this analysis are 
described in the next five chapters The most 
interesting and novel of these is the envelope 
method, developed for the rapid routine interpreta- 
tion of large numbers of waveforms. Though un- 
. suited for dealing with more than three components, 
it is applicable to many types of mechanical vibra- 
tion; and, though there are occasions when it can 
only be safely applied against a wide background of 
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experience, the tables drawn up by the author 
materially facilitate the procedure. The method 
of superposition, next considered, is also not well 
known. It provides a straightforward means of 
separating out the odd from the even harmonics, or 
the sine components from the cosine components 
of a waveform too complex to be resolved into its 
components by simple inspection. The treatment 
of Fourier series which follows is well balanced and 
includes a welcome section on- periodic existence 
functions. 

The more familiar numerical methods of nic 
analysis are introduced in two alternative ways, 
serving to render the standard 6-, 24- and 48- 
equidistant ordinate schemes intelligible. Indis- 
pensable checks on the accuracy of the numerical 
computation are not overlooked. The most valuable 
feature of this chapter, however, is the insistence 
on the limitations inherent in such methods, and 
numerical examples are given to confirm the con- 
tention that the number of ordinates selected ‘‘ must 
exceed twice the reference number of the highest 
harmonic present in the unlimited and unique 
Fourier series expansion of the variation.” 

In the brief account of mechanical and other aids 
to harmonic analysis, most of the detail is given to 
Harvey’s harmonic analyser, based on the descrip- 
tion published on page 667 of the 138th volume of 
ENGINEERING (1934). No mention is made of the 
earlier machines of Kelvin, Henrici, Michelson and 
Stratton, though the principles upon which they 
operate are of considerable interest. The conclud- 
ing chapter on Lissajou figures seems somewhat 
out of place in the present connection. Mr. Manley’s 
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book provides a thorough grounding in all aspects 
of the technique of waveform analysis, and may well 
prove indispensable to all engaged upon carrying 
it out. 





THE INSTITUTE OF ROAD TRANSPORT ENGINEERS.— 
The inaugural lecture of the first winter session arranged 
by the Institute will be delivered by Sir Miles Thomas, 
A.F.C., Vice-Chairman of the Nuffield Organisation, 
the subject being how the Institute, with its present 
aims, can help to co-ordinate the experience of the road 
transport operating engineer with that of the vehicle 
manufacturer. The meeting will be held at the Royal 
Society of Arts, John Adam-street, Adelphi, London, 
W.C.2, on Thursday, October 18, at 6.0 p.m. 


Gas TURBINE FOR THE UNITED STATES Navy.—The 
Elliot Company, Jeanette, Pa., U.S.A., have built a 2,500 
h.p. gas turbine power plant for ship propulsion, and this 
plant was accepted recently by the United States Navy 
after undergoing trials. According to a report given in 
Iron Age for August 2, 1945, the new unit operates at 
a temperature of about 1,400 deg. F., and shows an 
efficiency of 32 per cent. to 34 per cent. It occupies a 
space of 16 ft. by 12 ft. by 12 ft., and weighs less than 
30 Ib. per horse-power developed. Air is compressed by 
two separately-driven Lysholm compressors, which are 
arranged in series. After passing through a regenerator, 
the air is further heated by the combustion of fuel. It 
then proceeds to the high-pressure turbine (which drives 
the low-pressure compressor) and passes through another 
combustion chamber to the low-pressure turbine. The 
latter drives the high-pressure compressor and also the 
propeller of the ship. A further unit is being built for 
the Navy, and the Maritime Commission has ordered 
another. 
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THE EVOLUTION OF RADAR. 
(Continued from page 185.) 
A BRA? the Service in which radar was of 
great value yas the Fleet Air Arm. At the outbreak 
of war, Admiralty requirements for naval air-borne 
radar were concise. The need was to detect vessels 


on the surface at a distance of a few miles in bad | Walrus 


conditions of visibility or at night. High accuracy was 
not then a vital feature and finding the direction of the 
target was accepted as a very rough measurement. 
The first radar sets small and _ enough to be fitted 
into an aircraft were made for the R.A.F., but adapta- 
tion for Fleet Air Arm purposes (“ prototyping ” as it 
is called) proved no easy task as there are definite 
limits to the weight and size of equipment fitted in an 
aircraft which is limited to the short length of a carrier’s 


flight-deck for landing and take-off runs. Rigged | base 


with a transmitting aerial mounted in front of the top 
centre section of the main plane, and with two receiving 
aerials placed on dach side of the fuselage, the Swordfish 
reconnaissance aircraft made the first trial of naval 


air radar a few days before Christmas, 1939, taking off | Afric 


from the R.A.F. Station at St. Athan in South Wales. 
Although the trial showed the equipment to be working, 
there were no radar “‘ echoes” and the results were 
disappointing. Shortly after this first Swordfish trial, 
the aircraft was moved to R.N. Air Station, Lee-on- 
Solent. To the Navy rally, radar was secret 
equipment and at R.N.A.S., Lee, the experiments were 
continued with most of the station complement ignorant 
of what went on in a corner of the Lee’s 
first radar power supply generator was driven by a 
motor which till Fans oA turned the mincing machine 
in H.M.S. Emperor of India. The mincer motor was 
the only suitable direct-current motor readily available. 

On Boxing Day, 1939, the Swordfish made its second 
radar trial from a snow-covered airfield. Although 
“echoes ’’ were obtained, the results were still dis- 
appointing. Ranges were short and it was obvious 
that better results must be obtained. The trial, 
however, was an improvement on the first one from 
St. Athan. During January, 1940, a test flight was 
made using a convoy and H.M.S. Nelson as targets. 
Since the Boxing Day trial, various improvements 
had been made and their combined effect produced 
much more games 3 results. The convoy and H.M.S. 
Nelson gave g' ‘echoes ” from distances of several 
miles. The radar pioneers continued with their installa- 
tions and adjustments, with three aircraft, a Swordfish 
and two Walrus, which enabled them to make con- 
tinuous flying trials, keeping one aircraft on the ground 
for other experiments. During one of these flying 
trials, the air-crew were puzzled by the appearance of 
a strange aircraft which flew past and alongside them 
for a short time. They learnt on landing thgs it was 
a JU. 88 and that efforts had been mad recall 
them since the enemy aircraft had first been ported ; 
but the radar was interfering seriously with the radio 
receiver and the messages were never received—another 
problem to be overcome. Ranges were by now increas- 
ing and giving consistent results; these showed that 
radar would fe of high operational value in naval 
aircraft and by six months after the start of hostilities, 
the first design specifications were passed to con- 
tractors for Fleet Air Arm radar. 

During April, experimental installation work was 
started on the new Albacore aircraft and here the 
experience gained during the trials on the Swordfish 
and Walrus proved valuable. Fitting radar to the 
Albacore, however, was not simple. The position of 
the units and the power-supply arrangements could 
easily be decided upon, but the aerial positions and 
their effect with relation to the aircraft fuselage and 
its stays and struts gave more difficulty. Ideal elec- 
tronic positions could be found, but might be aero- 
dynamically unsound. It must be remembered, also, 
that the Albacore has folding wings. The experimental 
party, by now a total of seven naval and civilian staff, 
worked on at Lee, measuring, adjusting, trying altera- 
tions, and modifications on the Albacore, the Swordfish 
and the Walrus, and waited for the pre-production 
models which were being made at the contractors. 
Towards the end of July, the first pre-production 
equipment arrived at Lee from the contractors. The 
Battle of Britain was just beginning and from Lee 
the bombing and air battles over Portsmouth were 
becoming a familiar sight, though Lee itself had been 
relatively untouched by the enemy. Almost imme- 
diately after the fitting of the first pre-production set 
in one of the Swordfish trial aircraft, the radar section 
was instructed to move to R.N. Air Station, Arbroath, 
in Angus. The party moved on a Thursday. On the 
Saturday, Lee was heavily bombed. The attack was, 
no doubt, one of the many directed against airfields 
and military installations in Southern England. 
Nevertheless, the radar party and their equipment and 
records escaped by two days. 

Radar had now to be introduced to air crews and 
maintenance personnel, and fitting parties had to be 


By the early months of 1941, the first squadron of 
radar-equipped Swordfish aircraft left Arbroath to 
commence its practical training for operations. The 
pioneer squadron was fitted with pre-production 
equipment but, as fittings and parts became available 
from production, further aircraft were equipped and, 
gradually, radar squadrons of Albacore, Swordfish and 
aircraft out over the vast ocean areas 
watched by the Navy. Operating from aircraft carriers 
and from naval and R.A.F, air stations, the radar 
aircraft soon proved their worth. 
An outstanding example of the value of radar to the 
Fleet Air Arm is shown by the operations conducted 
from Malta. The island of Malta is certain to enter 
into any narrative concerned with the Navy, and 
from Malta, in 1941, two land-based naval air squadrons 
were operating, using the R.A.F. station, Halfar, as their 
. Enemy air activity over the Mediterranean 
was intense. It was dangerous for to 
make daylight sweeps, but all this time, across the 
Mediterranean, there was a continuous stream of 
enemy shipping, feeding Rommel’s armies in North 
ica. Here was an ideal opportunity for radar 
to show its worth, for the Fleet Air Arm squadrons 
to watch at night for Rommel’s reinforcements. Due 
to the extra weight of the radar equipment, it was 
impossible for an aircraft to carry both radar and a 
torpedo. To overcome this handicap, one aircraft 
of the squadron was fitted with radar and functioned 
as a guide, bringing in the torpedo-fitted aircraft when 
the quarry was sighted. There was a small naval 
air radar party maintaining the Swordfish at Malta. 
In the autmn of 1941, a naval rating arrived with 
some hundreds of pounds of “ personal luggage” to 
join the party. The “ personal luggage” consisted 
of a number of sets of the modification kits necessary 
to equip some Albacores with radar, to bring them into 
line with the Swordfish squadron. The difficulties of 
equipping the Albacores and maintaining the Swordfish 
were numerous and often immense. There was little 
workshop accommodation and that which was available 
was inevitably already damaged by the almost con- 
tinuous bombing that was brought to bear on Malta. 
The Albacore and Swordfish squadrons continued 
their stranglehold on the North African supply ships, 
aided immeasurably by their radar. On the ground, 
the radar maintenance party moved from one bombed 
workshop to another. When the air-raid alarm was 
given they would take their spare sets and gear with 
them to the shelters. The first radar Albacore was lost 
after about six months. A further aircraft was 
equipped to take its place and the operations continued. 
Some two months after the loss of the first Albacore, a 
Malta coastguard reported wreckage of a Fleet Air Arm 
aircraft being washed up on the north coast. It was 
believed to include radar gear. By wading, swimming 
and dragging what wreckage they could on to the rocky 
shore, some of the squadron’s people salvaged what 
they could of the radar equipment. The salvage 
included a power-supply generator. Such was the 
state of the squadron’s resources that, despite the two 
months sea-water soaking suffered by the generator, it 
was stripped, cleaned, baked and re-assembled. 
time to come, this electrical jetsam well repaid the 
time spent on its recovery for it became the last 
generator available in the squadron for ground tests. 

The hardships endured at Malta by the maintenance 
crews were not experienced in many other parts of 
the world, but there was obviously a great need for 
skilled maintenance ratings. The original types of 
radar were obviously going to give way to more and 
more complicated equipments, and it was essential to 
produce a far-sighted policy for ensuring the continued 
maintenance of Fleet Air Arm radar. At first, main- 
tenance was undertaken by Air Fitters (D/F), (with 
R.A.F. personnel undertaking most of the practical 
instruction. On April 1, 1942, the Royal Navy had 
a new branch. To the Fleet Air Arm it meant that 
radio maintenance passed from the hands of air fitters 
into those of radio mechanics. ll air fitters D/F and 
W/T transferred to the new branch and plans were 
made to receive untrained men from civilian life and 
from other branches of the Navy. Logically, the 
Wrens brought their wings to the aid of the Flying 
Navy and Wren radio-mechanics soon appeared on 
Naval Air Stations at home. They have done the 
same work as men and have released a great number 
for service afloat and abroad. As in many other 
branches, the Wrens have been invaluable. 

Formation of the Air Radio Officer branch came 
early in 1943. There are now Air Radio Officers 
serving in all principal aircraft carriers and at “Naval 
Air Stations throughout the Empire. Officers of the 
Wrens have also qualified and serve at a number of 
stations. Training of ratings and Wrens was at first 
carried out at civilian technical colleges and at R.N. 
Air Station, Lee, but the facilities at Lee were limited 
and it was decided to open an establishment solely for 
training air radio mechanics. Accordingly, H.M.S. 


but afterwards turned over to the Admiralty, the 
establishment consisted of a few huts when the first 
classes arrived in October, 1942. Gradually more 
buildings came into use and the number of men under 
training grew. During the next two years a succession 
of men came in and trained radio mechanics went out. 
At its peak (the end of 1943 to the beginning of 1944), 
H.M.S. Ariel was handling 1,000 officers and men under 
training in a single month. 

There is a vast difference between testing a radio set 
in a workshop and working on it when it is stowed 
away in an aircraft. At H.M.S. Ariel there are oppor- 
tunities for seeing the layout of gear actually fitted in 
aircraft and for giving men under training valuable 
practical experience. This is afforded by a number of 
fuselages and some complete aircraft. At first parked 
around the parade ground, the aircraft were later 
moved to an airfield which was opened a short distance 
away. Here trainees can gain practical experience of 
the work they will encounter under Service conditions. 
ining has been given to British and Canadian 
officers and men and a class of ratings from the Royal 
Netherlands Navy has recently been started. 

Since the Swordfish and Walrus made their first 
radar flight and the Malta squadrons went on their 
hazardous night missions, there have been many 
developments in the Navy’s radar-equipped aircraft. 
Many of these must remain secret, but during the course 
of the war constant liaison has been maintained with 
the R.A.F. and the American forces. Experience has 
been pooled from all aspects of offensive and defensive 
warfare and the requirements of radar in the aircraft 
of the Royal Navy is now a most important factor in 
all new aircraft types. 


(To be continued.) 





EFFECT OF IRON ON CORROSION 
RESISTANCE OF CUPRO-NICKEL. 


Tue beneficial influence of small additions of iron 
in cupro-nickels is discussed in a paper prepared for 
presentation to the American Society for Testing 
Materials. In the contribution, which is entitled 
“The Effect of the Iron Content of Cupro-Nickel on 
its Corrosion Resistance in Sea Water,” the authors, 
Messrs. A. W. Tracy and R. L. Hungerford, give results 
of laboratory tests, made under conditions of severe 
impingement attack, in a synthetic sea-water solution. 
Materials, in the form of strip, subjected to the test, 
comprised copper; copper containing a small per- 
centage of iron ; plain and arsenical Admiralty metal ; 
aluminium brass ; cupro-nickels containing 30, 20, 10, 
5 and 2 per cent. of nickel, with and without additions 
of iron of up to 1-5 per cent.; and a nickel-silver 
containing 10 per cent. of nickel. The laboratory tests 
were supplemented by the exposure of selected alloys, 
in the form of tubes, in an experimental condenser. 
The alloys tested in this manner comprised the 30 per 
cent. and the 10 per cent. nickel cupro-nickels, with 
and without iron, the arsenical Admiralty metal, and 


In|the aluminium brass. The extent of the corrosion 


taking place in the laboratory samples of metal strip 
was determined by measuring losses in thickness by 
means of sharp-pointed micrometers. The corrosion 
of tube specimens in the experimental condenser was 
judged from visual examination. The data obtained 
provide conclusive confirmation of the effect of addi- 
tions of iron in improving the resistance of cupro- 
nickels to impingement attack by sea-water. The 
maximum influence of iron additions was observed in 
alloys containing from 10 per cent. to 20 per cent. of 
nickel. The 5 per cent. and 2 per cent. nickel types of 
cupro-nickels were also beneficially affected by the 
presence of iron, but to a lesser extent, and it was 
found that, as the nickel content decreased, an increas- 
ing amount of iron was required to secure optimum 
resistance to corrosion. 

An iron content of about 1 per cent. had no beneficial 
effect on the resistance of copper. The results of tests 
on tube samples in the experimental condenser indicated 
that the most resistant alloy was the 30 per cent. 
cupro-nickel containing 0-45 per cent. of iron. The 
next best was the 10 per cent. cupro-nickel containing 
0-80 per cent. of iron; then followed, in descending 
order of merit, the 30 per cent. cupro-nickel without 
iron, the 10 per cent. cupro-nickel without iron, the 
aluminium brass, and the arsenical Admiralty metal. 
The good resistance of the straight 30 per cent. cupro- 
nickel, the authors conclude, confirmed results obtained 
in the laboratory impingement tests and supports the 
theory that this material builds up a more protective 
film in fully-aerated sea-water than in sea-water 
deficient in air. They suggest that this characteristic 
may be responsible for the outstanding superiority of 
30 per cent. cupro-nickel in ships’ condensers, in which 
the velocity and turbulence of the water is greater than 
in power stations situated near ports, where, owing to 





Ariel came into being at Culcheth, near Warrington, 





trained to take over the fitting of the first squadrons. 





Lancashire. Designed as a civilian war workers’ hostel, 


industrial pollution, the oxygen content of harbour 
waters may be low. 
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PNEUMATIC CONCRETE-COM- 
PACTING MACHINE FOR ROAD 
CONSTRUCTION. 


Tue construction of concrete roads is a necessary 
preliminary to the lay-out of modern housing estates, 
the former plan of leaving the roads to be made-up 
after the houses have been built being quite unsuited 
to the mass-production building methods now adopted. 
In such programmes, the rapid construction of roads 
without any sacrifice of strength or durability is 
necessary. In their examination of the problem, 
Messrs. Holman Brothers, Limited, Camborne, Corn- 
wall, have reached the conclusion that road construc- 
tion using a vibratory screeding machine, which is 
satisfactory for concrete as formerly employed, can be 
speeded up by compacting the much drier modern 
concrete by a process of hammering it positively. The 
firm has accordingly developed the Holman pneumatic 
concrete compactor, type “ CC2,” illustrated in Figs. 
1 to 3, the compactor being shown in use on a building 
estate in Surrey in which seven miles of road are to 
be laid down. It may be mentioned here that Figs. 
4 and 5 on the opposite page illustrate a vibratory 
finishing gcreed and a levelling machine for the dumped 
material, respectively. 

Before discussing the results obtained by the com- 
pactor, a description of its construction may be given. 
It will be evident from Fig. 1 that it consists of a narrow 
beam furnished with handles at each end and moved 
longitudinally along the road by two men. The whole 
beam is given a hammering motion by the two pneu- 
matic hammers prominent in the illustration. The 
compacting effect is well illustrated by the appearance 
of the dumped concrete in the foreground and of the 
nearly finished surface in the background. The com- 
pactor in use in Fig. 1 has a beam 12 ft. in length 
overall; the hammers are 5 ft. apart, and, therefore, 
3 ft. 6 in. distant from each end. The length over the 
handles is 16 ft. 4 in., and the width over the handles 
is 1 ft. 8 in. The handles are 1 ft. 11 in. above the 
road surface, this height, as will be clear from Fig. 1, 
enabling the men to manipulate the compactor in a 
convenient attitude. Referring to Figs. 2 and 3, the 
beam, which is of wood, is lettered a. It fits loosely 
in a steel channel b, the connection between the beam 
and the channel being made by spring-loaded bolts c 
at each end. Each handle d is attached to the beam 
by two through bolts, their lower parts being recessed 
into the sides of the beam. The bolts c are welded 
to the channel, the ends of which are closed by welded 
cross pieces. The beam is not of uniform depth 
throughout, but has projections for mounting the 
hammers. The hammers consist of a lower part e 
with a sleeve supporting the plug f, and an upper 
part g housing the expanded portion of the floating 
piston h. The two parts of the hammer are secured 
to the beam by two spring-loaded bolts. The air con- 
nection to the cylinder of the hammer is at i, exhaust 
taking place through holes j, in the lower part. The 
plug f strikes an anvil k welded to the channel 6. The 
anvils work in guides to prevent lateral displacement. 

The operation of the compactor will be readily under- 
stood from Fig. 2. The piston has a central hole from 
which radiate two rows of circular ports, the upper 
row being the admission ports and the lower row the 
exhaust ports. As shown in the illustration, the 
piston has just completed a stroke and the interior 
of the cylinder is in communication with the atmo- 
sphere through the exhaust ports and the holes 7. The 
compressed air enters the annular space under the 
expanded part of the piston which then rises, this 
movement causing the exhaust ports to be cut off and 
the inlet ports to be uncovered. The air being thus 
admitted above the piston, forces it down to strike the 
plug f. There are no valves, though there is a control 
cock on the air-supply pipe within reach of the man 
holding the handles on the left in Fig. 1. The supply 
pipe at this point forms the handles, to one of which 
a flexible hose from the air compressor is attached, an 
arrangement which prevents entanglement of the hose 
since this moves as the man moves. The air pressure 
normally employed is 80 lb. per square inch, and the 
average consumption at this pressure is 40 cub. ft. of 
free air per minute. It will be noted from Fig. 3 that 
the width of the channel is 4 in. - The longitudinal 
traverse of the compactor is, therefore, in steps of 4 in. 
This movement necessitates lifting the compactor 
slightly before placing it in the new position. 

Since most roads on a modern housing estate are 
constructed in halves longitudinally, as is evident in 
Fig. 1, the standard length of 12 ft. is generally ade- 
quate, but there are some other factors which must be 
considered. Tests have shown that a 12-ft. machine 
with two hammers will give full compaction up to a 
depth of 12 in. This depth, however, is greater than 
is normally required, and, moreover, greater speeds can 
be obtained by laying the concrete with a subgrade and 
a top grade, compacting each grade separately. In a 
particular road which we saw under construction by 
this method, the subgrade was 7 in. thick, the total 





SEPT. 14, 1945. 


PNEUMATIC CONCRETE-COMPACTING MACHINE. 


MESSRS. HOLMAN BROTHERS, LIMITED, CAMBORNE. 


12-Fr. Compactor in UsE. 


Fig. 












































| ee 








by 











(8606.8. 


thickness of the concrete being 10 in. The surface of 
the subgrade was 3 in. below the top of the formers, 
and, in consequence, the compactor used for the sub- 
grade was of a length equal to half the width of the 
road ; it thus fitted between the formers and did not 
rest on them as shown in Fig. 1. Stops were fitted at 
the ends of the beam to ensure that the subgrade 
surface was finished to the desired level. The concrete, 
which was a remarkably dry mix, of 14:1 concrete, 
was tipped in a heap in the roadway, which was 
covered with the usual builder’s paper. It was rapidly 
levelled by hand up to a transverse partition for the 
insertion of the expansion joint, and the surface was 
then gone over by the compactor. The result was 
striking, a surface hard enough to stand upon without 
leaving a footmark being formed. The top grade was 
next spread, this being of 7 : 1 concrete, and a second 
compactor was used. It is this stage of the work which 
is seen in progress in Fig. 1. 

The surface left by the passage of the top-grade 
compactor was firm, and, considering the dryness of the 
mix, was reasonably wet, but it was covered with 
narrow transverse ridges 4 in. apart formed by the 
action of the edges of the channel in lifting the com- 
pactor to make the next move. This surface, while 
providing a very good key for an asphalt carpet, is, 
obviously not satisfactory for a plain concrete road, 
so that the top-grade surface was finished by passing 
over it the finishing apparatus shown in Fig. 4, oppo- 
site. This, at first sight, is similar in construction to 
the compactor, but there are two essential differences. 
Firstly, the beam consists only of an ordinary T-iron, 
while secondly, the two compressed-air cylinders are 
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vibrating elements only and are attached to bridges 
welded to the T-iron. Moreover, the finisher is not 
moved in stages, but traversed continuously at a 
fairly quick rate, the ends being rested on the former 
tops and the underside being slightly tilted so that 
the actual screeding is done by the back edge. A 
perfectly smooth surface is produced. The finisher is 
followed up by a man who smooths off, with a foundry 
sleek, any small irregularities which appear at the 
junction of the concrete with the formers. It will be 
understood that the main function of the finisher is 
to remove the ridges left by the compactor, the vibra- 
tory effect extending downwards for a thickness of 
about } in. only. 

The operations as described above are more rapidly 
carried out than might appear. A fair average per- 
formance with a 12-ft. compactor having two hammers 
and a beam width of 4 in. is 1-6 sq. yd. per minute 
when compacting concrete of a depth between 8 in. 
and 9 in. The water/cement ratio may range from 
0-55 to 0-6 by weight. On a comparative test of a 
compactor and a vibratory screed, both machines 
having the same air consumption, the compactor was 
found to be capable of giving full compaction up to 
a depth of 12 in. with 6:1 concrete having a water 
cement ratio of 0-48. The air-driven vibrator could 
not ensure compaction to this depth and, moreover, 
under the conditions of the tests, was only capable of 
working one-quarter as fast as the compactor. The 
concrete, before compaction, was spread by hand, 
but Messrs. Holman have developed the levelling 
machine illustrated in Fig. 5, if it is desired to perform 
this operation mechanically. This machine consists 
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of a levelling plate capable of vertical adjustment and 
moved over the concrete on a pair of light two-wheeled 
carriages running on the tops of the formers. The plate 
is fitted at the back with two vibrators, not visible in 
the illustration, and is, in consequence, vibrated hori- 
zontally. It is stated that it has proved very effective 
in operation and will, no doubt, prove of service when 
wide roads are being laid. 

In connection with the width of the roads so far 
dealt with by the compactor, the standard 12-ft. width 
has proved suitable for normal two-strip estate roads. 
The weight of the compactor is 215 Ib., which does not 
impose undue strain on the operators. Messrs. Holman 
consider that the maximum practicable length would 
be 14 ft. or 15 ft. Anything greater than this, while it 
could be handle. for short periods, would not be 
economical, as the ‘ork could not be carried on con- 
tinuously by average verators. If a cambered road is 
required the compacto xan be designed to form it. It 
may be added that the demonstration we saw was 
arranged by the courtesy of Messrs. George Wimpey and 
Company, Limited, on their Stoke Hill Park Housing 
Estate, near Guildford. 





ENGINEERING BUILDINGS.—We have received a booklet 
containing a number of excellent reproductions of 
photographs of work carried out by Messrs. Mitchell 
Construction Company and by the building and civil 
engineering department of Messrs. Mitchell Engineering, 
Limited, the address of both firms being 1, Bedford- 
square, London, W.C.1. The booklet, entitled Civil 
Engineering and Building Contracts, describes such 
installations as power stations, coal-handling plant, 
cooling towers, refuse disposal plant, industrial premises, 
substations, bunkers, silos and gantries, in most of 
which reinforced concrete is employed. The installations 
also show examples of the activities of the firms associated 
with the Mitchell organisations and the illustrations 
give a good idea of modern practice in them. It is 
understood that copies of the publication are available 
on application to the IEDA Publications Department, 
Stanground, Peterborough, who act for Messrs. Mitchell 
Construction Company in this matter. 
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LEVELLING MACHINE. 


THE BLACKBURN ‘CIRRUS ”’ 
AERO ENGINES. 


As long ago as 1925, the first of the long series of 
Cirrus light aero engines was constructed, and this 
engine, developing 60 brake horse-power, was described 
ine ENGrNEERING, vol. 119, page 572 (1925). It may 
be of interest to recall that, in 1928, a Cirrus engine 
was used by Squadron Leader H. J. L. Hinkler on his 
notable solo flight from England to Australia. In 1938, 
Messrs. Blackburn Aircraft, Limited, Brough, East 
Yorkshire, exhibited a 90 brake horse-power engine, 
known as the “ Cirrus Minor,” and also a 150 brake 
horse-power engine, known as the “ Cirrus Major,” at 
the British Industries Fair, Birmingham. From a 
brief description of these, given in ENGINEERING, 
vol. 145, page 174 (1938), it was clear that they were 
enlarged versions of the earlier design, being of the 
same inverted type, with four air-cooled cylinders in 
line. The Cirrus Minor engine was used during the 
recent European war in the Taylorcraft Auster I 
artillery observation aeroplane. It was the smallest 
aero engine in use by the Royal Air Force, and it 
proved to be reliable under the arduous conditions of 
desert warfare. Since their introduction in the years 
preceding the war, both the Minor and Major engines 
have undergone some improvement in detail, and 
further models have been added to enable advantage 
to be taken of high-grade leaded fuels where these are 
available. The new models give a useful increase in 
horse-power by comparison with the earlier designs. 
The latest version of the original Minor engine, known 
as the Cirrus Minor Series I, is rated to give a maximum 
of 90 b.h.p. atthe maximum speed of 2,600r.p.m. The 
normal output is 80 brake horse-power at 2,300 r.p.m. 
The cylinder bore is 95 mm. and the piston stroke 127 
mm., giving a cubic capacity for all four cylinders of 
3,605 cub. cm. The compression ratio is 5-8 to 1, and 
the propeller is mounted directly on the crankshaft. 
The latter is carried in five plain white-metal bearings 
with a ball thrust bearing at the front end. The 
cylinder heads, which are detachable, are made of 
aluminium alloy and provide combustion chambers of 
cylindrical form. Each head is fitted with one inlet 





a line a with the crankshaft. 
— aluminium-bronze valve seats and un- 
stellited exhaust valves, so that it is not suitable for 
use with leaded fuel. The recommended fuel is a 
good grade petrol of not less than 70 octane number ; 
pre-war No. 1 motor car spirit is of this description. 
The full-throttle consumption of fuel at normal revolu- 
tions per minute is 6 gallons per hour. 

The new Series II Minor engine is illustrated in 
Figs. 1, 2 and 3 on page 210. It is generally similar 
to the Series I engine, and the description given below 
applies to both designs except where a difference is 
indicated. The piston stroke is 127 mm., as in the 
Series I engine, but the cylinder bore is 5 mm. larger, 
being 100 mm., and the cubic capacity for all four 
cylinders is 3,990 cub. cm. The compression ratio is 
6-25 to 1. The maximum zating is 100 brake horse- 
power at the maximum speed of 2,600 r.p.m. The 
normal output is 90 brake horse-power at 2,300 r.p.m. 
Curves of power and fuel consumption are given in 
Fig. 4. page 210. As in the Series I engine, the cylinder 
head is machined from an aluminium-alloy casting, but 
instead of being cylindrical, the combustion chamber is 
of the pent-rooftype. Each cylinder head is fitted with 
one inlet and one exhaust valve, as in the Series I 
engine, but they are arranged transversely to the line of 
the crankshaft. The fuel for this engine must have a 
minimum octane rating of 77, and it may contain 
tetra-ethyl lead as the exhaust valves are stellited and 
the valve-seat material is high expansion steel. 

The cylinders are made from high-grade carbon steel 
billets and are machined all over. Most of their ex- 
ternal surface is closely finned, the Cirrus engine being 
directly cooled by air. Each cylinder is deeply spigoted 
into the crankcase to prevent oil from flooding the 
cylinder, and attachment is by means of four short- 
waisted studs with nuts and distance pieces, thus obviat- 
ing the need for long holding studs reaching to the 
cylinder head. The latter is attached to a flange on 
the cylinder by eight studs. A short spigot on the 
cylinder fits a machined recess in the head, and the 
joint is made gas-tight by a laminated copper washer. 
The head casting forms one half of the valve-gear box 
and is fitted with an Elektron cover which serves as 
an oil bath for the valve gear. The rocker box is 
vented through the inlet-valve guide housing into the 
inlet port. Phosphor bronze valve guides are fitted, 
the head being shrunk on to them. The camshaft, 
which is hollow, is case-hardened at the cams and 
journals. It is supported in the crankcase by four plain 
bearings, the front one of which is bushed with phosphor 
bronze. The drive is through a train of spur gears 
from the front end of the crankshaft. The valves are 
operated by the camshaft through ball-ended push 
rods and rocker levers. The rockers are fitted with 
phosphor bronze bushes and have hardened striking . 
pads for the valves. At their other extremities they 
have adjustable ball cups for the push rods. As can 
be seen from Fig. 1, the push rods are enclosed by neat 
cover tubes. These are located by sealing rings of oil- 
resisting synthetic rubber. The tappets are of 
hardened steel and have renewable cups for the push- 
rod ball ends. The tappet guides are made of alu- 
minium alloy. 

The crankshaft is made from a single forging and is 
machined all over. It is carried in five plain white- 
metal bearings and is fitted with a ball bearing at the 
front end to take the axial thrust produced by the 
propeller. The. propeller boss, which can be clearly 
seen in Figs. 1 and 3, is of a type which allows the 
propeller to be removed easily. It is fitted with a 
propeller bolt-locking plate and a spinner. A gear at 
the rear end of the crankshaft drives two vertical 
shafts which operate the magnetos. If required, a 
dog can be fitted to the crankshaft to enable an 
electric starter to be used. The connecting rods are 
made from Hiduminium forgings, and the small end 
is unbushed. The big end is split and fitted with a 
split steel shell lined with white metal. The cap is 
secured by two bolts. The pistons are of the slipper 
type made from “Y” alloy and are fitted with a 
scraper ring and two compression rings. The gudgeon 
pins are fully floating, and endwise movement is limited 
by Circlips. In the Minor Series I engine, the oil pump 
is of the oscillating, piston type, but in the Series IT 
engine a gear-type pump is used. It is situated at the 
rear of the engine and it incorporates an Auto-Klean 
filter. Oil under pressure is fed through drilled oil- 
ways in the crankcase casting to the main ings, 
whence it proceeds through further oilways in the 
crankshaft to the big-end bearings. It escapes from 
these to splash in all directions and be broken up 
into a mist for lubricating the pistons, camshaft, 
tappets and other working parts. Surplus oil collects 
in the crankcase round the upwardly projecting spigot 
ends of the cylinders and it is led away by ig to 
the oil tank. Some oil finds its way down the sleeves 
enclosing the push rods and this collects in the valve- 
gear covers to form an oil bath for the lubrication of 
the rockers and valves. 
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The crankcase and its top cover are made of heat- 
treated magnesium alloy. The cover is provided with 
two lifting eyes and behind the rearmost of these, 
partly visible in Figs. 1 and 3, is the crankcase 
breather. The timing cover at the front end serves 
no other purpose than to enclose the gears, and it can 
be removed without disturbing any of them. The 
engine is supported by four resilient bearer feet, two 
on each side, in a plane slightly below the axis of the 
a y are supplied in alternative widths 
to suit the application of the engine, and they incor- 
porate rubber bushes mounted in shear. 

A single downdraught carburettor is fitted to the 
engine, as shown in Fig. 1. The intakes are fitted with 
flame traps, that for the Series II engine having pro- 
‘vision for the admission of hot and cold air. Initially, 
warm air is drawn in through the flame trap, but when 
the throttle opening is increased the cold-air intake is 
automatically opened, allowing cold air to pass directly 
to the engine, thus increasing the power. The intake 
manifold is cast in one piece and is secured by bolts 
which screw into brass inserts in the cylinder heads. 
The dual ignition equipment comprises two British 
Thomson-Houston magnetos, each supplying an inde- 
pendent set of 14-mm. sparking plugs. One of the mag- 
netos has an impulse unit, and both magnetos are 
arranged, with their distributors facing downwards. 
The cylinder-cooling chute is open at the front end to 
receive air. This opening is seen on the right in Fig. 2, 
and on the left in Fig. 3. The chute has removable 
inspection covers for giving access to the sparking pl 
on the port side. These covers are clearly visible in 
Fig. 3. On the opposite side of the engine, shown in 
Fig. 1, cylinder baffle plates deflect the air between the 
cylinder fins, achieving the distribution required to 
give the maximum cooling effect. 

The original Cirrus Major engine was produced in 
1936, and improved models, developing 150 h.p., were 
used during the war. These have become available for 
civil purposes. The cylinder bore is 120 mm, and the 
piston stroke 140 mm. As in the case of the Minor 
engines, there are two types, one of which, known as 
the Major Series III, has a higher compression ratio 
than the other and must, therefore, be used with a 
relatively high octane fuel. It develops 155 brake horse- 
power at 2,450 r.p.m., but the normal power output is 
145 brake horse-power at 2,200r.p.m. The engine using 
ordinary fuel is known as the Major Series II. This 
develops a maximum of 150 brake horse-power, and the 
normal rating is 138 brake horse-power; the revolu- 
tions per minute are the same as those for Series ITI. 
Both types resemble the Minor engine in design and in 
details of construction so that further description is 
unnecessary. 





CONTRACTS FOR TROLLEY "BUSES AND MOTOR VEHICLES. 
—In October, 1939, the Johannesburg City Council 
awarded The Associated Equipment Company, Limited, 
Southall, Middlesex, a contract for the supply of 30 
A.E.C.-English Electric six-wheel, double-deck trolley "bus 
chassis. Owing, however, to war-time manufacturing and 
transport difficulties, the contract was not fulfilled. It 
has now been renewed, and doubled, so that the total 
number of trolley "buses to be supplied will be 60. It is 
anticipated that the chassis will be shipped overseas in 
the third quarter of 1946. The Associated Equipment 
Company have also received orders from the Iraq Petro- 
leum Company, Limited, for the supply of 20 articulated- 
type tractors with special semi-trailers for pipe carrying, 
17 tractors of similar type for hauling machinery, nine 
10-ton end tippers and four 10-ton vehicles for general 
work. All the vehicles will be propelled by 9-6 litre 
Comet oil engines developing 150 brake horse-power. 
The vehicles will be employed for re-laying the Iraq 
Petroleum Company’s pipe line. 


THE LaTE Mr. E. C. Coore.—We note with regret 
the death of Mr. Edward Carlton Coote, which took 
place, after a short illness, on August 27. Mr. Coote, 
who was lamp-sales manager for The British Thomson- 
Houston Company, Limited, was born on August 16, 
1864, and began his association with the group of com- 
panies now known as Associated Electrical Industries, 
Limited, when he joined the accounts department of 
Messrs. Edison and Swan Electric Company in the 
eighties of last century, subsequently becoming general 
manager. He entered the service of The British Thomson- 
Houston Company on November 1, 1901, as London 
supply department manager, later taking over the 
management of the company’s lamp sales throughout the 
country. This position he retained for the remainder of 
his life. Mr. Coote’s service with Associated Electrical 
Industries, Limited, practically all of it in connection 
with the sale of electric lamps, extended over a total 
period of nearly 60 years. During this time he witnessed, 
and to some extent influenced, the many changes which 
have transformed the early carbon-filament lamp into 
the fluorescent lamp of the present time. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Water- Fibre Ropes.—Two draft amendment 
slips have recently been issued by the Institution. 
These relate to tests for water-repellent fibre ro 
and concern specifications Nos. 431 and 908. The 
first, amendment No. 8 (reference P.D. 366), relates to 
B.S. No. 431-1940, covering manila ropes for general 

urposes, and the second, amendment No. 5 (reference 

-D. 367), to B.S. No. 908-1940, covering sisal ropes for 
general purposes. Both amendments deal with tests 
on m and sisal ropes which have been treated to 
render them waterproof. Each amendment comprises 
13 clauses additional to, and numbered in sequence 
following, the existing clauses in each specification. 
As is well known, untreated fibre rope absorbs a con- 
siderable quantity of water when immersed, and, while 
treatment does not stop this altogether, it checks it 
materially. Under the tests detailed in the amend- 
ment slips, the limits of the percentage increase allowed 
in the weights of samples of rope, after soaking for 
stipulated times, are specified. The amendments deal 
only with tests for processed rope, and not with the 
particular treatment to be applied to the rope. Copies 
of both amendment slips can be obtained on applica- 
tion to the Publications Department of the Institution, 
enclosing a stamped addressed envelope. 


Electroplated Coatings of Nickel and Chromium.— 
A new specification, B.S. No. 1224-1945, covering 
electroplated coatings of nickel and chromium on 
steel and brass, has been prepared with the object 
of defining the essential qualitier of coatings applied 
for decorative purposes. It is emphasised that it is 
impossible, in the present state of the art, to specify 
completely every factor affecting the performance 
in service of such coatings, but, in view of the fact 
that large numbers of electroplated articles will be 
required in the immediate post-war period, the 
Institution has been pressed to publish the present 
specification. This, it is felt, will provide a workable 
basis for both manufacturers and purchasers. The 
committee responsible for the specification are con- 
tinuing their investigations and will review the 
publication when a reasonable time has elapsed, in 
order to see whether it can be improved and amplified. 
In the specification, the requirements of the various 
coverings are classified according to the types of 
weather conditions to which they are likely to be 
subjected and an appendix contains examples of the 
articles _— into the different classes. Each class 
is designated by a code number and letter. Tests are 
provided for p th ining -the thickness of coatings 
and their adhesion, and, for the class of article subject 
to the most severe outdoor weather conditions, a poro- 
sity test is specified. [Price 2s., postage included.] 

Hot-Water Supply by Gas.—The Codes of Practice 
Committee for Civil Engineering, Public Works, Build- 
ing and Constructional Work have issued, for comment, 
a further draft Building Code in the series on “ Gas 
Installations.” This is Code No. 3.4232, covering 
hot-water supply by gas for single-family dwellings. 
It is divided into sections dealing, respectively, 
with definitions and other general matters, materials, 
appliances and components, design considerations, work 
to be done on and off the site; and inspection, testing 
and maintenance. It is emphasised that the Code 
represents a standard of good practice and, therefore, 
takes the form of recommendations ; compliance with 
it, however, does not confer immunity from relevant 
legal requirements, including by-laws. Comments 
received by the Institution up till October 8 will be 
examined by the Code and Drafting Committee. The 
final draft will be submitted by the Engineering 
Services Sectional Committee for the approval of the 
Codes of Practice Committee. [Price 2s., postage 
included.] 





BOOKS RECEIVED. 


Mitteilungen aus der Versuchsanstalt fiir Wasserbau an 
der Eidgenéssische Technische Hochschule, Ziirich. 
No. 8. Setzungen infolge Senkung, Schwankung und 
Strémung des Grundwassers. By P.-D.InG. Dr. Ros. 
HAEFELI and W. ScuaaD. A.-G.-Gebr. Leemann & 
Co., Stockerstrasse 64, Ziirich, 2. 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Records (New Series). Utilisation. No. 10. 
A Survey of the Seasonal Variation of the Moisture 
Content of Indian Woods. By M. A. REHMAN. The 
Utilisation Officer, The Forest Research Institute, 
Dehra Dun, U.P., India. The Publications Officer, 
India House, Aldwych, London, W.C.2. [Price 
1 rupee 4 annas. or 28.} 





PERSONAL. 


Sir RoBert B. RENWICK, Bt., has relinquished the 
position of Controller of Communications Equipment, 
Ministry of Aircraft Production, held by him since 1949, 
He is, however, to remain as Controller of Communica. 
tions, Air Ministry. ‘ 

Sir FREDERICK E. REBBECK, D.L., J.P., M.I.Mech.k,, 
M.I.N.A., M.I.Mar.E., has resumed the chairmanship of 
Messrs. Harland and Wolff, Limited, which he vacate 
in 1943 in order to concentrate on vital matters of 
production. 


Mr. R. K. Pierson, C.B.E., B.Sc., A.M.Inst.C.k,, 
F.R.Ae.S., has been appointed chief engineer of the 
Aircraft Section of Vickers-Armstrongs Limited as from 
September 1. As from the same date, MR. G. R, 
EDWARDS, B.Sc., A.F.R.Ae.S., A.M.I.STRucT.E., became 
chief designer at the Weybridge Works of the company, 


Mr. S. E. OSBORN, managing director of Messrs. Samue] 
Osborn and Company, Limited, Sheffield, has been 
elected Master of the Cutlers’ Company of Hallamshire 
for the ensuing year. He will be installed on October 9, 
Mr. Osborn succeeds Mr. W. W. Woop, who has held 
the office for the last five years. THe Hon. R. 4, 
BALFOUR has been re-elected Senior Warden and Mr. 
E. W. SENIOR has been elected Junior Warden. 


The Minister of Supply has agreed to release the 
present Joint Controllers of Non-Ferrous Metals, Mr. W. 
Mure, C.B.E., and Mr. A. M. BAER, from their duties. 
The Control is to be replaced by a Directorate of Non- 
Ferrous Metals under the Raw Materials Department. 
The Director will be Mr. R. D. BURN, at present Deputy- 
Controller of Non-Ferrous Metals, and the Directorate 
will operate from the same addresses as the Control, 
namely, Grand Hotel, Rugby, and Euston House, 
Evershot-street, London, N.W.1. Mr. G. F. A. BuRGEss 
and Mr. R. E. Ta.sor have relinquished their positions 
as Deputy-Controllers of Non-Ferrous Metals, but Mr. 
Burgess will continue to act as Controller of Mica for 
the time being. 


Mr. F. G. Brrp has been appointed manager and a 
director of the companies forming the Jarvis Industries 
Group. Mr. J. W. Mitts, O.B.E., M.1.A.E., who has 
recently relinquished his appointment with the Ministry 
of Aircraft Production, has been elected a director. 


Mr. F. P. D. Scorr has resigned his position as manag- 
ing director of Prior Stokers, Limited, as from October 1, 
but will remain in active touch with the company, of 
which Lt.-CoL. A. DE Cummay and Mr. A. D. Murray 
have been appointed joint managing directors. Mr. Scott 
is also resigning the office of chairman of the Underfeed 
Stoker Makers’ Association and Mr. W. CHARLES, of 
Ashwell and Nesbit, Limited, Leicester, has been elected 
to succeed him. 


THE Ministry of Aircraft Production announce that, 
following the introduction of the simplified Control for 
Light Metals, Mr. G. W. Lacey, B.Sc., A.R.LC., has 
relinquished his appointment as Controller of Light 
Metals in order to rejoin the British Aluminium Company, 
Limited. He issucceeded by Mr. O. G. McAULIFrE, B.A. 
The address of the Controller remains, as hitherto, 
Southam Road, Banbury, Oxon. 


Mr. A. J. G. Smout, J.P., has been co-opted on the 
Council of the Institute of Metals to fill the vacancy 
caused by the withdrawal, owing to ill-health, of Ena!- 
NEER VICE-ADMIRAL SIR FREDERICK TURNER. Mr. 
Smout has previously served both as a member of 
Council and vice-president of the Institute. 


Mr. J. Stewart Cook, B.Sc., A.R.C.Sc., has been 
appointed organising secretary of the British Association 
of Chemists Empire House, 175, Piccadilly, London, 
W.1. 


Mr. W. J. THomas, technical manager of the British 
Aluminium Company, Limited, has been elected a director 
of the company. 


Mr. G. W. G. CANTER has been appointed manager, 
marine and special contracts department, Metropolitan- 
Vickers Electrical Company, Limited. 


Mr. ROBERT LOWE has resigned his directorship of 
Messrs. John Blackwood, Hodge and Company, Limited, 
and severed his connection with this company. He is 
now acting as an independent consulting engineer from 
his office at 39, Victoria-street, London, 8.W.1. 


Messrs. J. H. FENNER AND COMPANY, LIMITED, 
inform us that their West Midlands representative. 
Mr. H. L. RoGeErs, is returning to Canada, and the area 
for which he was responsible has been taken over by 
Mr. W. G. Hoxton, who will work from the Midlands 
branch office, Birmingham. The West Lancashire area 
is now under the care of Mr. S. MATTINsON, who Will 
work from the Manchester branch office. 


ALFRED HERBERT LIMITED, Coventry, have been 
appointed sole agents in this country for the range of 
automatic bar machines, automatic pinion-cutting 
machines, and screw-cutting lathes made by André 
Bechler, Moutier, Switzerland. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—The flow of new business has been 
fully maintained and makers are now generally busy. 
Orders for plates, sections, and smal] bars are distinctly 
more plentiful, while export orders are offered in pro- 
fusion, the only drawback being the restricted issue 
of licences and authorisations to export. Supplies of 
semies are better here than they are reported to be 
in England. so that re-rollers’ prospects are more en- 
couraging than has been the case for a long time: 
Sheetmakers are overwhelmed with business and delivery 
dates have lengthened further. Reports from the Scottish 
tubemakers continue to be most encouraging. The 
massive order for a new oil-pipe line for Iraq, calling for 
120,000 tons of steel for the 650-mile long stretch of 16-in. 
diameter piping, which Messrs. Stewarts and Lloyds, 
Limited, have just received, as mentioned on page 189 
of last week’s issue of ENGINEERING, will not be made 
in Scotland apparently. No disappointment has been 
occasioned, however, as local tube works are already very 
fully supplied with orders. It is believed that the new 
works the company is putting down at Mossend, Lanark- 
shire, will ultimately be capable of handling 16-in. 
solid-drawn tubes, but preparations are not complete. 
The Coatbridge works of Messrs. Stewarts and Lloyds 
are busy, and the manufacture of large-diameter water 
pipes specialised in is likely to expand considerably as 
the new housing drive gets under way. 


Scottish Coal.—An analysis of the Scottish coal output 
shows that the decline that has taken place is mainly due 
to absenteeisni and the reduction in output per manshift 
worked at the coal-face. During the first quarter of 
1945, the weekly loss of output arising from increased 
absenteeism, as compared with the corresponding quarter 
of 1939, was 54,000 tons, while the weekly loss arising 
from reduction in output was 62,000 tons, the total 
weekly loss thus amounting to 116,000 tons for Scotland 
only. The Scottish miners have been asked by their 
leaders to increase the weekly output by 26,000 tons to 
meet the winter requirements, and Mr. Colthart, vice- 
president of the National Union of Mineworkers (Scottish 
Area), has been appointed Production Officer for the area 
to co-ordinate the new effort required. Meantime, 
supplies remain very scarce for all purposes and users 
are working from hand to mouth. Large coal is notably 
scarce. A few unofficial stoppages in Lanarkshire 
reduced deliveries last week, and rather interfered with 
the market prospects of better supplies resulting from a 
genuine effort on the miners’ part, since these stoppages 
betray a degree of irresponsibility which is incompatible 
with the stated policy of the union to increase output to 
the maximum. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Readjustments in production have 
been necessitated by the cancellation or suspension of 
Government orders, and it is regarded as probable that 
some departments will have spare capacity temporarily. 
Some branches of industry, however, have more export 
orders on their books than they can deal with in the 
specified time, and tliey have had to refuse further export 
business as there is not sufficient labour available. 
Redundant labour in many branches of munitions manu- 
facture is of the type compelled to undertake war work, 
and has been engaged mainly on repetition work. This 
type of displaced labour is not urgently required ; it is 
the skilled men, not yet demobilised, that are most 
needed. The basic-steel section continues to be very 
busy and an abundance of work is offered. The acid 
carbon-steel branch is relatively busy, and has ample 
supplies of raw materials. There is a steady demand for 
tool steels, and the stainless-steel branches are returning 
to old channels of activity in spite of the dearth of labour 
for sheet-polishing. Steel billets for re-rolling are in 
short supply. 


South Yorkshire Coal Trade.—The coal shortage con- 
tinues to provide problems of allocation. Some collieries 
report an improvement in production and lessened 
absenteeism, but in come cases the unruly element has 
precipitated lightning strikes, which, however, are of 
much shorter duration than formerly. More coking coal 
has been made available and there has been a greater 
production of coke and coke-oven gas upon which indus- 
try is largely dependent. Gas coal is eagerly sought and 
necessitates the diversion of suitable types of house coal 
to the gas-coal market. House coal is in relatively short 
supply. Export business cannot be expanded owing to 
scarcity of coal and coke. Bunkering coal is in steady 
demand. 





RECORD ATLANTIC FLIGHT.—The fastest recorded east 
to west Atlantic crossing was made on Thursday, Septem- 
ber 6, by an R.A.F. reconnaissance Mosquito aeroplane of 
Coastal Command, which flew from St. Mawgan, near New- 
quay, Cornwall, to Torbay, Newfoundland, in 7 hours and 
2 minutes. The distance covered was about 2,300 miles. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The output of iron and steel pro- 
ducing plants is likely to be fully utilised by the increasing 
demand for nearly all peace-time commodities. Home 
and export buyers are desirous of placing orders and 
there is an abundance of commercial business to replace 
the cancelled war contracts. Recent events encourage 
the hope of a material improvement in the imports of 
rich foreign iron ores, and supplies of native ironstone 
are plentiful. The outlook with regard to fuel is con- 
sidered to be decidedly brighter. The semi-finished steel 
situation, however, continues to cause some anxiety. 
Output of steel billets, in particular, falls inconveniently 
short of the demand and the arrival of products recently 
purchased overseas is eagerly awaited. Many finished-iron 
and finished-steel firms have substantial orders. 


Foundry and Basic Iron.—Increasing quantities of 
ordinary foundry pig iron are required for the light- 
casting establishments. There seems to be no prospect 
of an early resumption of the regular make of No. 3 
Cleveland pig and North East Coast founders are more 
than ever dependent on regular deliveries of suitable iron 
from the Midlands and other producing areas. The 
output of basic iron is sufficient for the needs of local 
consuming plants but leaves no surplus for other users. 


Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of East Coast hematite necessitates the con- 
tinued rationing of regular customers. Outputs of low- 
and medium-phosphorus iron are adequate for current 


needs and the production of refined qualities is sufficient 


for present requirements. 


Manufactured Iron and Steel.—Satisfactory parcels of 
semi-finished iron continue to reach consuming plants, 
but the largé and growing demand for certain descrip- 
tions 6f steel semies is difficult to meet. The scarcity of 
steel billets nec itates the c iderable use of crops 
inferior in quality to those which the re-rollers prefer to 
handle. Maximum deliveries of sheet bars are still 
essential to enable manufacturers of black and galvanised 
sheets to meet their delivery obligations as they fall due 
under extensive running contracts. Buyers of sheets are 
desirous of placing further orders, but makers are too 
heavily sold to entertain new business except for delivery 
dates over periods in 1946. Specifications for shipbuilding 
material have been distributed fairly freely and have 
enabled activity to be resumed in the plate mills. Light 
sections are well sold and manufacturers of heavy joists 
have better order books than has been the case for some 
time. Rail makers have as much work in hand as they 
can deal with and plants producing chairs, crossings and 
other railway requisites are very actively employed. 





Scrap.—tiron and steel scrap is more plentiful. The 
inferior grades are in little request but good parcels of 
heavy descriptions are readily disposed of. 





ADVICE ON ELECTRIC MOTOR UTILISATION.—Investiga- 
tions of troubles experienced with electric motors in 
industry has Igd Messrs. Crompton Parkinson, Limited, 
Electra House, Victoria Embankment, London, W.O.2, 
to conclude that most of these “arise from the 
initial selection of a motor that is unsuitable for the 
work required of it. The firm has formed, therefore, 
a motor application research department to work in 
conjunction with the sales department and advise pro- 
spective users regarding the most suitable types of motors 
for particular duties. 


Tue Late Mr. E. LANCASTER-JONES.—It is with 
regret that we record the death of Mr. Ernest Lancaster- 
Jones, which took place at his home in Maidenhead on 
September 9. Mr. Lancaster-Jones, who was Keeper of 
the Science Museum Library, South Kensington, was 
born on November 8, 1891, at Radcliffe, Lancashire, and 
received his education at Bury Grammar School. Going 
up to Christ’s College, Cambridge, he graduated B.A. in 
1914 and soon afterwards was commissioned in the East 
Lancashire Regiment. After attending a course at the 
Royal Military Academy, Woolwich, in 1916, however, 
he was transferred to the Royal Engineers and served in 
Greece, Macedonia and Egypt. Following his demobili- 
sation in 1919, he was appointed Assistant Keeper at 
the Science Museum and attained prominence by work 
on applied geophysics and a catalogue of the geodesy 
and surveying collections at the Museum. He was 
subsequently transferred to the Library of the Museum 
and on the retirement of Dr. S. C. Bradford, in 1938, was 
appointed Keeper of the Library. Mr. Lancaster-Jones 
took a leading part in fostering the adoption of micro- 
film methods of preserving records in this country during 
the war. He was greatly interested in the activities of 
the Association of Special Libraries and Information 
Bureaux and was a vice-president of the British Society 
for International Bibliography. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Wes'ern Graduates’ Section: Saturday, September 15, 
2.30 p.m., The Engineers’ Club, Albert-square, Manches- 
ter. Annual Lecture: ‘“ The Young Engineer Abroad,” 
by Mr. Israel Hey. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Séction: Saturday, September 15, 2.30 
p.m., Leeds Electricity Department, Whitehall-road, 
Leeds. Chairman’s Address on “ High-Frequency 
Telephone Cables.” , 


INSTITUTION OF PRODUCTION ENGINEERS.—Derby Sub- 
Section: Monday, September 17, 6.30 p.m., Derby 
School of Art, Green-lane, Derby. “ Environment and 
Output,” by Dr. K. G. Fenelon. Manchester Section : 
Friday, September 21, 7.15 p.m., The Mechanics Institute, 
Crewe. ‘* Managerial Aspect on Full Employment in 
Industry,” by Mr. W. Puckey. Also on Saturday, 
September 22, 2.30 p.m., The University, Liverpool. 
Nottingham Section : Saturday, September 22, 2.30 p.m., 
The City Gas Showrooms, Lower Parliament-street, 
Nottingham. “ Industrial Accidents,” by Mr. G. E. 
Windeler. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, September 20, 5.30 p.m., The Geological Society’s 
Rooms, Burlington House, Piccadilly, W.1. (i) “‘ Some 

of Rock-Drilling Practice (The Witwatersrand 
Goldfield),” by Mr. C. J. Irving. (ii) “‘ The Nationalisa- 
tion of the Mineral Rights in Great Britain; Part I.” 
by Professor W. R. Jones. 

‘JUNIOR INSTITUTION OF ENGINEERS.—Friday, Septem- 
ber 21, 6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Informal Meeting. (i) ‘‘ Mulberry B and Phoenix,” by 
Mr. W. V. Fuller. (ii) Film: “A Harbour Goes to 
France.”’ 





NOTES FROM THE SOUTH-WEST. 
CarDIFF, Wednesday 


The Welsh Coal Trade.—The continued shortage o 
supplies of almost all classes of fuel has prevented any 
fresh development on the Welsh steam-coal market 
and throughout the week new business has been extremely 
quiet. In the foreign section, several old customers 
made further tentative inquiries, but operators could 
give them no satisfaction and they had to continue to 
seek their supplies elsewhere. It is clear that, for a 
long time, the requirements of the home market will 
be as much as can be hagdled comfortably. Almost 
all the best qualities were engaged under contract with 
the gas, electricity and railway services, and there 
was a large miscellaneous inland demand to be satisfied. 
At the present time most home users are anxious to 
get additional deliveries for stock against the coming 
winter. The anthracite-duff business with France 
proceeded steadily, but this month there was little 
steam coal for them and they received some patent fuel 
instead. New business for anthracite duff has now 
been arranged with Belgium, and 20,000 tons is expected 
to be shipped there this month. The coke ovens continue 
to be very fully employed on home orders, and exports 
were confined chiefly to coke breeze. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was a little quieter 
as home consumers were not placing their requirements 
for the last quarter of the year as freely as is usually 
the case. Makers have full order books for the remainder 
of the current quarter, but were prepared to book 
forward. The export market continued to be very 
restricted and only meagre quantities were sold. There 
was little, if any, relaxation in the demand for steel 
sheets, more especially the black categories, and the 
rolling mills continue to be fully employed. Iron and 
steel scrap had a quiet but steady demand. The prices 
or iron and steel products and of noa-ferrous metals were 
as follows :—Standard quality coke tin-plates, per box 
of 108 Ib., containing 112 sheets measuring 20 in. by 14 in., 
29s. 9d. f.o.r. for home consumption and 30s. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings of tin, 
30s. and 30s. 44d. per box f.o.r. for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box f.o.r. at maker’s works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel- 
sheet and tin-plate bars, 12/. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 71. 9s., and Welsh basic pig 
iron, 61. 15s. 6d., both per ton, delivered, and both 
subject to a rebate of 5s. The distribution of supplies 
of metallic tin is controlled and the price of the metal 
is 3001. a ton. The maximum price of fire-refined copper 
(containing not less than 99-2 per cent. of the metal) is 
601. 10s. a ton, and that of high-conductivity electrolytic 





copper, 621. a ton. The maximum price of good soft pig 
lead is 31l. 10s. a ton, and that of spelter 321. 15s. a ton. 
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AERO ENGINE. 


MESSRS. BLACKBURN AIRCRAFT, LIMITED, BROUGH, EAST YORKSHIRE. 


(For Description, see page 207.) 
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GEARED-TURBINE LOCOMOTIVE, 
PENNSYLVANIA RAILROAD. 


ALTHOUGH long experience on the London Midland 
and Scottish Railway in this country has shown that 
no economy in fuel can be expected to accrue from using 
non-condensing turbine locomotives in place of the 
conventional reciprocating ones, the Pennsylvania 
Railroad in the United States has acquired an experi- 
mental locomotive of the geared-turbine, non-condens- 
ing type. Delivery of this took place in September, 
1944. The new locomotive was designed by the rail- 
way company in conjunction with the Baldwin Loco- 
motive Works and the Westinghouse Electric and 
Manufacturing Company. It has the 6-8-6 wheel 
arrangement, and employs a boiler of conventional fire- 
tube type, capable, however, of supplying steam at 
310 Ib. per square inch and 750 deg. F. The pressure 
at the turbine nozzles is 285 lb. per square inch, and 
when the boiler is delivering its maximum output of 
95,000 Ib. of steam an hour, the turbine unit develo 
6,550 h.p. at the rail, the track speed being 70 m.p.h. 





3. 


At 100 m.p.h. the rotational speed of the turbine is 
approximately 9,000 r.p.m. 

The turbine is of the Curtiss impulse type, and it 
drives the two centre coupled axles through double- 
reduction gearing of the nested type and a flexible cup 
arrangement. The reverse turbine, which has a nominal 
rated capacity of 1,500 h.p. and a maximum speed of 
8,300 r.p.m., can be coupled at will through a clutch 
and reverse gearing to the main driving pinion. The 
turbines, with their associated gearing, form an integral 
unit, the casing of which is attached to the main frame 
of the locomotive at three points (two at one end and 
one at the other) in order to avoid the communication 
of any distortion from the main frame. Side rods 
couple the centre group of four axles together. The 
starting tractive effort, for forward running, is 70,500 lb. 
and, for backward running, 65,000 Ib. The adhesive 
weight is 260,000 lb., and consequently the factor of 
adhesion is 3-69 when running forwards and 4-0 when 
running backwards. The total weight of the engine 
in working order is 580,000 Ib. The driving wheel dia- 
meter is 5 ft. 8 in. 
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The boiler is described as being of the modified 
Belpaire type. It has a maximum barrel diameter of 
8 ft. 6 in. and a grate area of 120 sq. ft. The firebox 
is 8 ft. wide by 15 ft. long, in addition to which there is 
a combustion chamber 10 ft. long. The small tubes, 
49 in number, have a diameter of 2} in. ; the large tubes 
or flues, 235 in number, have a diameter of 3} in. The 
length of the tubes is 18 ft., and they contribute 
4,378 sq. ft. of heating surface. Additional heating 
surface, of 340 sq. ft., is provided by the firebox, 
190 sq. ft. by the combustion chamber, and 84 sq. ft. by 
the circulators, six of which are fitted in the firebox. 
The total evaporative heating surface is 4,992 sq. ft. 
and the superheating surface is 2,050 sq. ft. The 
boiler is designed for firing with bituminous coal, of 
which the tender can carry 85,000 Ib. The water 
capacity of the tender is 19,500 gallons and the weight 
of the tender, when filled to capacity with fuel and 
water, is 449,400 lb. The turbine locomotive has a 
lower centre of gravity than two-cylinder engines of 
orthodox design, and having no reciprocating parts it 
does not require balance weights in the coupled wheels. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPuie Bak 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. y 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies ................ £ 3 0 
Thick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address, 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the c' is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Seties dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 


proofs for approval. 

The proprietors will not hold themselves ible 
for advertisers’ blocks left in their possession for more 
than two years, 





INDEX TO VOL. 159. 


The Index to Vol. 159 of ENGINEERING 
(January-June, 1945) is now ready and will 
be sent to any reader, without charge and 
Postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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PROMENADE PIERS AND 
LANDING STAGES. 


THE ceremonial reopening of Southend pier, a few 
weeks ago, was one of the first evidences of a wel- 
come relaxation of the embargo on public aecess to 
the sea side which has sterilised all normal activities 
round a large part of the British coast line for nearly 
six years. Incidentally, it drew attention to a 
branch of civil engineering—the construction of such 
piers and steamer landing stages—which has been 
more or less in abeyance for fully that length of time 
and, as regards new construction, has been practic- 
ally moribund for an even longer period. It is still, 
however, rather a specialised branch, though it can 
hardly be as lucrative a form of engineering activity 
as it became in the latter half of the Nineteenth 
Century ; but ifthe building of new piers has become 
somewhat exceptional, the maintenance of those 
already existing continues to be no less essential 
than before, so long as these structures are open to 
the public and the public safety is therefore involved. 
Moreover, the amount of capital that is locked up 
in the numerous piers. especially on the south and 
east coasts of England, is sufficient to make this 
class of structure one of some importance. 

In May, 1940, faced with the imminent possibility 
of an invasion, the Government caused artificial 
breaches of from 40 ft. to 100 ft. to be made in nearly 
all pier approaches or, at any rate, in those piers at 
which enemy landings appeared to the authorities 
at that time to be arisk worth considering. Whether 
or not this action was unduly precipitate, it is 
difficult even now to judge, though it might be 
thought that explosive charges could have been 
placed in position, ready to be detonated at short 
notice, instead of taking the drastic step of actually 
removing part of the pier structure. Be that ds it 
may, the fact remains that most of the pier owners 
have been entirely unable to undertake any repairs 
or maintenance to the larger portions of the pier 
approaches, the pierheads themselves, or the landing 
stages ; and it is common experience that structures 
in the sea, especially those built of timber, are likely 
to deteriorate rapidly unless, in the “ off season,” 
maintenance work is regularly undertaken. In 





many cases, the refusal of access, even to examine 
the supporting structure, was not due to the presence 
of military posts on the piers, but to the danger 
resulting from defensive mining along the beaches. 

At present, public attention in the matter of 
derequisitioning property and paying appropriate 
compensation for deferred maintenance seems to be 
virtually confined to house property; but there 
appears to be a distinct possibility of injustice being 
done to pier owners in respect both of the amount of 
compensation they are likely to receive from the 
Government and the extent of the facilities to be 
given to employ labour and materials in the work 
of reconstruction. It appears now that no licences 
for reconstruction will be granted at present ; proba- 
bly not until next year. The pier owners are endea- 
vouring, therefore, to claim “‘ rehabilitation ” rentals 
from the time of derequisitioning until their under- 
takings are again going concerns. In at least two 
cases, piers have been derequisitioned at only a few 
days’ notice, and, in one of these instances, we 
understand, the rental received by the owners during 
the requisition period has been stopped, though for 
some months the coast concerned has been retained 
as a prohibited area, thus preventing access by the 
public even to the pier site. 

Inquiry at certain regional headquarters of the 
Ministry of Works has afforded little encouragement 
to expect the grant of licences for reconditioning, 
on. the ground that the available labour and materials 
are wanted for the more needful work of repairing 
bombed dwelling houses ; a ruling which, of course, 
must receive general support. There is ample 
justification, however, for regarding favourably any 
projected work which will prevent the further deteri- 
oration of trading assets, in pursuance of the prin- 
ciple that the commercial activities of the country, 
domestic as well as overseas, should be restored to 
a peace-time basis as quickly as possible as an aid 
to the smooth working of the demobilisation scheme 
and the promotion of steady employment. 

It would be sound tactics, therefore, for the 
Government to allow a little labour and material to 
be devoted to the work of re-establishing the 
requisitioned piers and landings. The position of 
the pier owners is not an easy one. In many cases, 
to make good their piers may involve one or more of 
several kinds of claim against the requisitioning 
authorities. Some, as previously indicated, involve 
the bridging of breaches deliberately made by the 
military in the pier approaches, and the rebuilding 
and repair of the landing stages, pierheads, and 
approach sections to seaward of these breaches. 
This work will be particularly intensive in the case 
of the landing stages, most of which consist of piled 
structures of timber ; in some cases, decay and the 
attacks of marine worm over a long period have 
virtually rendered the stages total losses. Then 
there are claims for damage resulting from enemy 
action, which, presumably, are the concern of the 
War Damage Commission. This damage may have 
been caused by exploding sea mines, by blasting 
operations in the vicinity of the piers, or by machine- 
gunning from the air. What may be described as 
occupational damage is extensive in some cases. 

In making an application for compensation, the 
official procedure seems to be:to request the owner 
to prepare engineering and architectural schedules, 
with priced items, which will be duly checked and 
the prices agreed; when agreement is secured, 
apparently, the pier owners may expect a cheque 
in settlement of their full claim. On paper, this 
seems a fair and reasonable attitude, but, in fact, 
it sometimes works out rather differently. In the 
first place, often there was not time in 1940 to 
secure agreement on the usual schedule of items and 
conditions before the main portions of the pier 
were rendered inaccessible, and to prepare such 
schedules now for reparation purposes is impossible 
in most cases until the pier structure and buildings 
can be dismantled sufficiently to permit examination 
of the state of the principals, such as girders, deck 
beams, etc. Hence it would seem that the work 
of repair will have to be undertaken on some sort 
of cost and percentage basis, unpalatable though 
this course is likely to be in peacetime. 

Piers constructed in cast iron or steel above the 
piling level of their foundations will doubtless fare 
best, as in many cases the main structure can still 
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be saved ; though even in these instances, as the 
landing stages are constructed principally of timber, 
there is bound to be great difficulty in completing 
such @ statement of claim as the authorities would 
desire, based on a priced schedule of the estimated 
cost of reinstatement. For instance, it was observed 
caustically of one East Coast pier (one of many 
built entirely of timber) that its condition was such 
that the schedule needed to contain no more than 
the one item, “‘ Cost of new pier less value of sound 
timber to be salvaged at deck level.” Probably the 
best and, in the long run, the cheapest way to 
restore such a pier would be to rebuild it entirely 
in reinforced concrete with longer bays, using the 
old structure where possible as a temporary staging. 
Long logs for timber piling, of the kind needed in 
this case, are unlikely to be procurable for a long 
time after the war. There has been talk of taking 
German timber for use in housing, as some reparation 
for damage by enemy bombs, but baulks of excep- 
tional length entail problems of transport which the 
authorities may prefer to avoid until the present 
pressure on all forms of transport can be reduced. 

If every settlement is to be arrived at separately, 
pier by pier, it would seem that the most equitable 
and certainly the only quick way would be for the 
pier owner to submit his claim in some simpler 
form than that of the much-criticised schedule. It 
would be better for him to see if he cannot come to 
an agreement regarding the design and method of 
reconstruction, and, generally the extent of the 
repairs where repairs are practicable, and then for 
the Government department or departments con- 
cerned (not infrequently there is more than one) 
to appoint a resident engineer to watch the recon- 
struction, to ensure that public funds are not mis- 
applied. In at least one instance, we understand, a 
submission to this effect has been rejected by the 
Government department concerned ; but it would 
seem to be the only equitable solution. Critics who 
might be tempted to argue that any such expenditure 
must be misapplied on the ground that, in effect, 
piers are in the same sort of category as ‘“ amusement 
parks,” may need to be reminded officially that some 
piers will retain in peace their role of coastguard 
posts and many more are landing stages for coastwise 
passenger traffic, not all of which consists exclusively 
of day trippers. Apart from the short sea voyages 
that the public can enjoy where steamer berthing 
facilities exist, it should be possible to convey by 
sea, using these facilities, a much greater proportion 
of the extra seasonal supplies needed by coastal 
resorts, thus relieving the roads and railways. 

Considering only two of the English coasts, the 
south and east, it is probable that some 40 or more 
piers, large and small, are in urgent need of repair 
as a result of war conditions. At a conservative 
estimate, the present-day values of such piers will 
average somewhere between 100,000/. and 200,0001. 
each, or, taking the mean figure of 150,000/., 
approximately 6,000,000. in all. Present indications 
are that the cost of making good the damage and 
arrears of maintenance may well run to 50 per cent. 
of this capital valuation, if not more, so that the 
matter at stake cannot be dismissed as trivial. 

Many piers and landing stages are owned by the 
local municipal authorities, though there are still 
many which‘are the property of private or public 
companies. Municipal pier owners could possibly 
raise loans to finance the necessary reconstruction 
if Government compensation were tardy or insuffi- 
cient, but the individual pier companies, as a rule, 
are less fortunately placed ; many of them, indeed, 
after having their only assets ‘“‘frozen”’ for six 
years, are in no condition even to prepare a claim 
in the prescribed form and detail. The suggestion 
has been made that they should combine to meet 
the authorities and secure some settlement of the 
vexed question of reinstatement. This policy 
would have the advantage that, even if only a 
few groups of pier owners in limited areas joined 
forces to form some sort of association, they should 
be able to obtain the best legal, architectural and 
engineering advice more quickly and with less 
individual cost than if they acted singly; though 
it is improbable that the total expenditure on such 
advice would ever be recovered in full from the 
Government if first-class expert (and, therefore, 
usually expensive) advice is sought. 


THE REHABILITATION OF 
EUROPEAN TRANSPORT. 


As one of the main objectives of the bombing 
campaign which was carried out over Germany and 
some of the occupied countries, for a number of 
years, was the destruction of the means of transport 
available to the enemy, it is not surprising that the 
allied nations are now finding their administrative 
and rehabilitation work seriously hampered by 
broken bridges, damaged roads and railways, and 
lack of vehicles of all kinds. The activities of any 
industrial country are so closely dependent on ade- 
quate transport systems that failure, even on a 
moderate and localised scale, introduces confusion 
and delay having ramifications which it is difficult 
to foresee. Even such a minor occurrence as a 
few days of exceptionally severe weather in Great 
Britain, interfering with the transport of coal and 
other supplies, has been found seriously to interrupt 
the normal activities of industry. In terms of 
the conditions now ruling in Europe, an incident 
of this kind is trivial, but it serves to indicate the 
conditions which are likely to arise when practically 
all forms of transport come to a standstill. 

The state of affairs now existing in a large part 
of Europe cannot be compared exactly with what 
might arise in an industrial country if in the 
course of its normal activity, all the transport 
systems suddenly went out of operation. To a 
large extent the productive industry of Europe has 
ceased to exist so that the quantity of raw materials 
and manufactured goods for which transport is 
required is greatly less than in normal times. This 
condition in a sense eases the problem with which the 
allied nations have to deal, but it is very far from 
eliminating it. The demand for the movement of 
foodstuffs from one part of a country to another, or 
from outside sources, is greater than it has ever 
been and the movement of such coal as is available 
has taken on a new urgency. Under present 
conditions, these special tasks have extended 
from the industrial areas to agricultural countries. 
These latter have always required some transport 
facilities in order to export the agricultural produce 
on which their economy is based, but that their 
requirements in this respect are considerably 
smaller than are those of highly industrialised 
countries is clearly shown by the fact that the 
mainly farming communities of eastern Europe 
have relatively undeveloped transport systems. 
To-day, however, owing to population movements 
limiting agricultural operation, and deliberate 
destruction by the German forces food supplies are 
required by countries which formerly were centres 
of distribution not of reception. 

The whole European situation is so complex 
that in referring to one aspect of it there is danger 
of overlooking the interaction of others. There is, 
perhaps, a tendency to concentrate attention too 
exclusively on the activities of U.N.R.R.A. This 
admirable organisation is a necessity of the time 
if such aid is to be furnished to large areas in 
Europe as will be sufficient to carry them through 
the coming winter without disaster, but U.N.R.R.A. 
is, after all, only a temporary expedient and the 
rehabilitation of the transport systems of the nations 
of Europe must, sooner or later, be undertaken by 
those nations themselves, with what outside aid 
they can get. This applies to Germany also, 
although in this case, military considerations may 
impose considerable delay. The operations of 
U.N.R.R.A. are putting some of the united nations, 
particularly the United States and Great Britain, 
to very considerable expense, but even with the 
large sums subscribed, its activities in the transport 
field can touch but a minor part of the problem 
which has to be faced. At a conference on European 
inland transport, held in London on August 24, Mr. 
Philip Noel-Baker, as reported on page 173, ante, 
stated that ‘ U.N.R.R.A. had obtained 20,000 motor 
vehicles for countries that needed them most.” 
This sounds a substantial figure until it is set against 
the fact that there were 494,866 motor goods 
vehicles in Great Britain in 1938. It is not known 








how far the 20,000 vehicles will be distributed, 


but their inadequacy for the task which has to be 
dealt with is obvious. 

Many international organisations have been get 
up to deal with the situation created by the war, 
and the interrelation of the activities of some of 
these is not only likely, but is certain, to introduoe 
administrative difficulties and delays in the future, 
None the less, the operation of transport is such g 
highly technical matter that the demand for the 
constitution of a European Central Inland Transport 
Organisation may be favoured, on condition that, 
as far as it can be avoided, the body shall have 
nothing to do with economics or politics. A pro. 
visional organisation of this character was set up 
as the result of an agreement signed in London op 
May 8, 1945, by Belgium, France, Luxembourg, the 
Netherlands, Norway, Great Britain and the United 
States, and the matter was carried a stage farther 
by the conference which was held in London in 
August, at which Mr. Noel-Baker gave the informa. 
tion which has already been referred to. In addi. 
tion to the countries mentioned, Greece, Poland, 
the U.S.S.R., Czechoslovakia and Yugoslavia were 
represented at the conference, but it should be 
emphasised that the European Central Inland 
Transport Organisation has not yet come into 
existence. That the whole matter has not so far 
been a subject of serious attention by the various 
governments concerned is clearly shown by the fact 
that of the sum of 167,491l. which it was agreed, 
at the May conference, should be furnished to cover 
the expenses of the provisional organisation, only 
42,7501. has been received and five-eighths of this 
have been furnished by Great Britain. 

With siender resources, and a temporary constitu- 
tion, it is not to be expected that the provisional 
organisation should as yet have made much progress 
with the task which has to be faced. A report on 
its activities was presented by its chairman, Mr. 
Jean Lévy, at the London conference, but this was 
concerned rather with objectives than with accom- 
plishments. The former may best be described by 
quoting the section of the report concerned with the 
function of the organisation ; its main purpose is 
“to advise and guide the Governments and authori- 
ties concerned on the problems of co-ordinating the 
movement of traffic of an international character, 
and of rehabilitating the surface transport system 
of Europe by rail, road and inland waterways.” 
Examples of advice and guidance are furnished by 
the agreements which have been reached with the 
Combined Production and Resources Board and 
the Army-Navy Liquidation Board (U.S. Military 
Surpluses) under which these bodies have under- 
taken to utilise the organisation in distributing and 
allocating supplies. 

In connection with the rehabilitation of transport 
systems, the organisation prepared the specifications 
on the basis of which U.N.R.R.A. has ordered 120 
locomotives and 8,000 railway wagons. Similar 
work is jn progress for the Netherlands, for which 
specifications for Diesel locomotives are being drawn 
up. One of the most useful spheres for immediate 
activity is the salving of the large amount of dam- 
aged transport equipment existing in liberated 
areas. For this work, the organisation is helping in 
the organisation of railway workshops and British 
operatives, familiar with the reclamation of dam- 
aged transport material in England, are being sent 
to Belgium, France and Holland. Four demonstra- 
tion mobile workshops, equipped for carrying out 
electric and oxy-acetylene welding have been pur- 
chased and will be shipped for use by the demonstra- 
tion teams. It is clear that an essential preliminary 
step in the preparation of an adequate plan for 
setting the transport systems of Europe in working 
order is the taking of a proper census which will give 
detailed information about the present state of 
affairs. This is an extensive task, but a start has 
been made by the analysis of census requirements 
and the drawing up of forms of inquiry ; while pre- 
liminary census of the national railway systems of 
France, Belgium and the Netherlands has already 
been taken. Meanwhile, however, the winter 18 
approaching, and the urgency of the task of moving 
as much material as possible while the roads are 
dry is great, for it is on the road systems that the 
chief reliance must be placed for the next twelve 





months, at least. 
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the British Standards Institution, together with Tue “ Y” Scueme or Navat Entry. 
NOTES. Miss G. E. Harrison, also of the B.S.I., who is 


THe Institute oF METALS. 


Tux 37th annual autumn meeting of the Institute 
of Metals was held at the Institution of Mechanical 
Engineers, London, on September 12. The chair 
at the meeting was occupied by the President, 
Dr. W. T. Griffiths. After the minutes of the 
previous general meeting of the Institute had been 
dealt with, the secretary was called upon to read 
the list of officers who were due to retire at the 
annual general meeting in 1946. The list contained 
the names of the President, Dr. W. T. Griffiths ; 
three vice-presidents, namely, Dr. Maurice Cook, 
Col. P. G. J. Gueterbock, C.B., D.S.0., M.C., and 
Mr. A. J. Murphy; and four members of Council, 
namely, Mr. G. Wesley Austin, O.B.E., Mr. W. F. 
Brazener, Mr. H. W. G. Hignett, and Mr. A. J. G. 
Smout, J.P. It was announced that, with the 
exception of Mr. Smout, none of the above was 
eligible for re-election to the office now held. The 
secretary then read out the names of members who 
had been nominated by the Council to fill the 
vacancies as Officers for the year 1946-47. These 
nominations comprised, as President, Col. P. G. J. 
Gueterbock, and as vice-presidents, Mr. G. Wesley 
Austin, Mr. W. F. Brazener, and Mr. A. J. G. Smout. 
To fill the four vacancies arising among ordinary 
members of Council, seven members had been 
nominated by the Council, namely, Dr. N. P. 
Allen, Mr. W. E. Ballard, Dr. Bruce Chalmers, 
Mr. W. C. Devereux, Dr. H. O'Neill, Dr. G. V. 
Raynor and Professor F.C. Thompson. In addition, 
four further nominations had been received from 
members of the Institute, namely, Dr. T. G. 
Bamford, Dr. J. W. Jenkin, Mr. John Arnott, and 
Dr. J. C. Chaston. The President announced that 
as the nominations exceeded the four vacancies, a 
ballot would be necessary and scrutineers would be 
appointed and ballot papers issued in due course. 
The result of the election would be given at the 
annual general meeting of the Institute, to be held 
in March, 1946. After intimating that the total 
membership of the Institute, to date, stood at 2,622, 
the President stated that during the past 18 months 
a strongly representative committee had been con- 
sidering, on behalf of the Council, the future activi- 
ties of the Institute. Every aspect of the Institute’s 
work had been carefully scrutinised, and helpful 
suggestions had been received from members. As a 
result, the committee had recently presented a 
report to the Council and this had been adopted 
by them. No revolutionary changes were contem- 
plated, but it was felt that the adoption of the 
suggestions put forward would result in the Institute 
rendering increasingly efficient service to its members 
and in extending the scope of its activities. In 
conclusion, the President said that he had hoped to 
announce that the projected Institution of Metal- 
lurgists had actually been established. All the 
preliminaries had now been completed, but the 
formal sanction from the appropriate Government 
departments was still awaited. 


Screw THREAD CONFERENCE aT OTTAWA. 


The third in the series of c@nferences on the 
unification of engineering stafdards, organised 
under the auspices of the Combined Production 
and Resources Board, is to open in Ottawa on 
Monday, September 24. The parties to the confer- 
ence are Britain, Canada and the United States, 
and a strong delegation representing British indus- 
trial, scientific and Government interests concerned 
is now on the way to Canada. At the head of the 
16 members is Mr. Stanley J. Harley, BSc., Tech- 
nical Controller, Machine Tool Control. The other 
members of the delegation are Mr. F. H. Rolt, 
M.B.E., Director of Jigs, Tools and Gauges, Machine 
Tool Control, who was for many years in the 
metrology division of the National Physical Labora- 
tory; Captain G. C. Adams, R.N., representing the 
Ministry of Supply and the Admiralty; Mr. G. 
Howard Nash, C.B.E., of the Ministry of Aircraft 
Production ; Mr. J. E. Sears, C.B.E., and Mr. D. G. 
Sopwith, of the Department of Scientific and 
Industrial Research ; Sir William Stanier, F.R.S., 
Mr. Perey Good, and Mr. J. E. Baty, representing 





acting as general secretary to the delegation ; 
Mr. George A. Whipple, M.A., managing director 
of Messrs. E. R. Watts and Son, Limited, and 
honorary secretary of the Scientific Instrument 
Manufacturers’ Association; Mr. Theodore K. 
Affleck, M.A., technical manager of Messrs. Acton 
Bolt and Fine Threads, Limited, for the Society of 
Motor Manufacturers and Traders ; Mr. Clement M. 
Holloway, of the Engines Branch of the Bristol 
Aeroplane Company, Limited, who attends on 
behalf of the Society of British Aircraft Con- 
structors ; Mr. Henry E. Lane, a director of Messrs. 
Lehmann, Archer and Lane, Limited, and a member 
of the B.S.I. committees on screwing tools and on 
taps and dies, who represents the Ground Thread 
Tap Association, and the Cut Thread Screwing 
Tool Manufacturers’ Association; and Mr. J. S. 
Blair, B.Sc., Superintendent of the engineering 
research department of Messrs. Stewarts and 
Lloyds, Limited, who will be present as a general 
representative of engineering industry, with special 
reference to pipe-thread standards. The conference 
will continue for a fortnight and will be divided 
into 15 sessions, each dealing with some specific 
branch of the subject; and for each subject a 
responsible British delegate or leading spokesman 
has been appointed. The duties of chairman at 
the various meetings are being shared between the 
British, United States and Canadian delegates, 
the British nominees for this office being Mr. G. H. 
Nash, who will preside at the meeting to discuss 
screw threads and connection details for gas cylin- 
ders; Sir William Stanier, for limits and fits; 
Mr. J. E. Sears, for metrology in mechanical engineer- 
ing; and Mr. §. J. Harley, who will take the chair 
at the concluding session, when the final report will 
be submitted. 


TraDE WirTH ITALy. 


A considerable relaxation of the conditions 
governing British trade with Italy is announced by 
the Trading with the Enemy Department of the 
Treasury and the Board of Trade, whereby persons 
in the United Kingdom are permitted to negotiate 
trade contracts directly with the appropriate 
agencies of the Italian Government. Hitherto, 
trade with Italy has been conducted through official 
channels only on both sides. The authority for 
the change in procedure is contained in three 
Orders made on September 5, under the Trading 
with the Enemy Act (S.R. and O., 1945, Nos. 1098- 
1100). Traders who wish to import goods from 
Italy should ascertain first from Italian suppliers 
whether such goods are available for export, and 
their prices and terms of sale, and should then 
apply to the Import Licensing Department, 1-6, 
Tavistock-square, London, W.C.1, for an import 
licence—which, it is stated, will not be granted, as 
a general principle, if import licences for similar 
goods from other countries are being refused. 
When a licence has been granted, the recipient 
should write to the Instituto Nazionale per il 
Commercio Estero, 107, Via Torino, Rome, with 
which contracts will be completed. The Instituto 
will pay the Italian supplier in lire, arrange ship- 
ment and supervise packing. Payment by the 
British trader will be made to an Italian sterling 
account. Traders wishing to export goods to Italy 
may correspond directly with intending Italian 
clients, and it will then be for the Italian importer 
to make arrangements with the Italian Government 
authorities concerned, for the inclusion of his 
requirements in the programme of goods which that 
Government wish to purchase in the United 
Kingdom. Contracts will be made in London, on 
behalf of the Italian Government, by the Italian 
purchasing agent at 14, Three Kings-yard, Davies- 
street, W.1, who will be responsible for ngi 
shipping facilities and for payment for the goods. 
He or the trader, acting on his behalf, will have to 
obtain an export licence where this is n 
Traders are advised that, in view of the limited 
sterling resources available for Italian purchases, 
they should accept orders only against irrevocable 
credits opened by the banks against cash transfers 
by the Italian Government. 





‘With the conclusion of the war, the Admiralty 
announce, the “Y” Scheme method of entry 
into the Navy is to cease with effect from Septem- 
ber 17, 1945. Candidates already on the waiting 
list at that date will be interviewed by the selection 
boards and enrolled if suitable, but no further 
applications will be considered after Saturday, 
September 15. The “ Y’’ scheme, which was started 
in 1941 and has been referred to on various occasions 
in these columns, has provided a means whereby 
boys who wished to do their war service with the 
Navy could be interviewed before reaching calling-up 
age and, if considered likely to do well, could be 
enrolled in an unpaid reserve, thereby ensuring 
enrolment into the Service of their choice. It was 
a condition of acceptance that candidates should 
undergo pre-entry training with an approved pre- 
entry training corps, and in practice the great 
majority of applicants were already members of 
one of these corps. Since the inception of the 
scheme, more than 50,000 candidates have been 
interviewed and nearly 30,000 have been enrolled. 
The majority of these, after a period of service 
on the lower deck, have ultimately earned temporary 
commissions in the Royal Naval Volunteer Reserve. 
Other methods of entry into the Navy are not 
affected by the decision to close the «‘ Y”” scheme and 
particulars can be obtained on application to the 
Naval Recruiter at any Combined Recruiting 
Centre. 


RalLway ACCIDENT AT CATERHAM, SOUTHERN 
RaILway. 


At about 9.35 a.m. on June 26, 1945, a three-coach 
electric passenger train, leaving No. 2 platform at 
Caterham station, on the Southern Railway’s 
Central Sectioh, collided with an incoming similar 
train which was entering the station to stop at 
No. 1 platform. The trains met almost head-on, 
on the scissors crossover at the end of the island 
platform, and both driving compartments were 
telescoped, the two motormen being killed. The 
combined speed of the trains was about 30 to 35 
miles an hour, the outgoing train being the faster 
of the two. The damage was practically confined 
to the leading coaches of the respective trains, and 
none of the bogies was derailed, though the$front 
coach of the outgoing train fell over on its left-hand 
side. The underframes recetved comparatively 
iittle damage, but the leading motor bogies of 
both trains were considerably damaged as they 
were driven backwards under the coaches by the 
force of the impact. Major G. R. 8. Wilson, in 
reporting to the Minister of War Transport the 
results of his subsequent inquiry, ascertained that 
the accident was caused by the failure of the 
motorman on the @ptgoing train to notice that the 
platform starting signal was against him, he having 
started the train on receiving the guard’s flag 
signal. Because of the curvature of the platform, it 
was not possible for the guard to see the fixed 
starting signal without walking away from the 
train; but, as Major Wilson pointed out, he was 
under no obligation to do so, his flag signal being 
intended merely as an indication that the platform 
duties were completed. The platform being designed 
to accommodate eight-coach trains, the outgoing 
train was able to attain a fair speed (estimated at 
about 20. miles an hour) and although the guard, 
noticing the position of the starting signal as his 
compartment approached it, promptly applied the 
Westinghouse brake, the motors were still accelerat- 
ing when the collision occurred. Major Wilson, 
in his report, discussed the advisability of auto- 
matic train control or facing trap points interlocked 
with the starting signal as possible means of prevent- 
ing such an accident, but doubted whether, in so 
short a distance, automatic control of the train-stop 
type would have been effective. Trap points 
would have prevented the collision but, he observed, 


.|the effect of derailment at 15 to 20 miles an hour 


might not be altogether negligible; though this 
type of safeguard was recommended in the report 
of the Automatic Train Control Committee in 1927, 
and receives due consideration, on the merits of 
each case, in new and reconstructed layouts. 
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ISOTHERMAL CONDITIONS 
OF COMPRESSION AND EX- 
PANSION IN COMBUSTION 
TURBINES 
By M. I. Fawzi, Ph.D., A.M.I.Mech.E. 
(Concluded from page 195.) 


Practical Approach to Isothermal Conditions.—The 
above treatment is based on the assumption that 
means will be available for attaining isothermal 
conditions in compressors and turbines; this iso- 
thermal action involves continuous abstraction of 
heat during compression and continuous addition of 
heat during expansion. At present, isothermal con- 
ditions could only be approached approximately, 
and in the following, the means available at present 
for the approach to isothermal conditions, will be 
discussed. The approach to isothermal conditions 
in compression could be made in two ways : (a) com- 
pounding and (b) water jacketing. Compounding 
and cooling the gases between the stages has long 
been used in connection with reciprocating and 
rotary compressors to decrease the work of com- 
pression. The greater the number of stages, the 
nearer will be the compression curve to isothermal 
conditions ; in fact, isothermal conditions could be 
considered as an infinite number of adiabatic stages, 
in which the gases are cooled between the stages to 
their original temperature. It appears, therefore, 
at first sight, that the number of stages in a com- 
pressor should be as high as possible, and will only 
be limited by the minimum practicable speed of 
the impellers, which, since intercooling can only 
take place between the impellers and not when the 
gases are passing through the impellers themselves, 
limits the minimum pressure ratio obtained by each 
impeller. As the following treatment will show, 
however, there is an upper limit to the number of 
stages which could be used beyond which there 
will be no practical gain in the performance of com- 
pressors. Curve A, Fig. 9, gives the effect upon the 
compression work per pound of air, of increasing the 
number of stages up to 16 in a rotary compressor, 
in which the air is supplied at atmospheric pressure 
and at 65 deg. F. and is compressed to 8 atms. 
The adiabatic efficiency of compression for each 
stage is taken as 0-85 for all cases. It is also 
assumed that the gases, since their temperature at 
the end of each stage will not be very high, are 
cooled between the stages to their original tempera- 
ture, 65 deg. F. The pressure ratio in each stage, 
R,, is taken as R, = n VR, where R is the total 
pressure ratio and n is the number of stages. It is 
seen from this curve that, as the number of stages is 
increased, the work of compression diminishes, 
rapidly at first, but the rate decrease becomes 
smaller as the number of stages ifincreased. When 
the number of stages exceeds 8, the decrease in 
the work of compression becomes negligible. The 
effect on the overall efficiency of a combustion 
turbine plant of increasing the number of stages 
in a compressor is shown in Fig. 9 by curve B, 
without heat regeneraion, and by curve C, with heat 
regeneration. In the calculation of these curves, 
the pressure ratio R was taken as 8, the adiabatic 
efficiencies of compression and expansion, 7, and 7, 
as 0-85, as before, and the maximum temperature of 
the cycle as 1,500 deg. F. abs. It is also assumed 
that the temperature of the gases is brought back, 
between stages of the compressor, to the original 
temperature, 65 deg. F., and that expansion takes 
place in one stage in all cases. The value 8, for the 
pressure ratio, R, was taken since, as shown by 
Figs. 4, 5, 6 and 7, page 194, ante, it is an optimum 
value under isothermal conditions. 

Curves B and C show clearly that no appreciable 
gain in overall efficiency is achieved if the number of 
stages is increased, in this case, beyond 5 without 
heat regeneration and beyond 8 with heat regenera- 
tion. Beyond these values the gain in efficiency and 
specific output, given by the decrease of the work 
of compression as shown by curve A, would not 
justify the extra complication and the increase in 
the weight and initial cost of the plant which would 

accompany the further increase of the number of 


In the calculations made for constructing these 
curves, the effect of the pressure drop in the inter- 
coolers was not taken into account; if this is con- 
sidered, the results shown by curves A, B, and C 
will be somewhat altered. For example, curve A 
will reach a minimum and then the work of com- 
pression will increase again with the further increase 
in the number of stages. This will happen when 
the decrease of the work of compression due to the 
further increase of the cooling of the gases which 
accompanies the increase of the number of stages, 
is more than off-set by the effect of the pressure drop 
in the intercoolers. The same applies to curves B 
and C, where efficiencies will be expected to reach a 
maximum and then drop back again. 

Water jacketing is universally employed in con- 
nection with reciprocating compressors, but mainly 
for cooling the cylinder walls. With rotary com- 
pressors, water jacketing is of little value, particu- 
larly with recent designs in which the number of 
impellers is comparatively small and the impellers 
thus offer a small area for cooling. Again, water 
jacketing will have no practical effect on cooling 
the gases if more than two stages, with intercoolers 
between, are employed.* 

Summarising the discussion of isothermal compres- 
‘sion, compounding possesses marked advantages but 
there is no practical gain in increasing the number 
of stages beyond a certain value. With a pressure 
ratio of 8, as adopted in the previous calculation, 
this value is 8. Such a number of stages, for this 


Fig.9. 


pressure ratio, have been already employed by 
Messrs. Brown Boveri in their new “ Isotherm” 
rotary compressor,t but it is not known whether 
this type has yet been used in connection with com- 
bustion turbines. Water jacketing offers very little 
advantage with rotary compressors, particularly 
when compounding is employed. Again, in order to 
decrease the weight and size of the machine, the 
practical tendency is to increase the peripheral speed 
of the rotor blades to the maximum allowed by the 
strength of the blade materials. Incidentally, with 
a pressure ratio of 8, the minimum number of 
impellers employed in practice is 11, which would 
make it possible to use seven intermediate coolers (8 
stages). As shown by curve C, Fig. 9, the efficiency 
of the plant with 8 stages and with heat regeneration 
is 0-285, which is 74 per cent. of that obtained with 
pure isothermal compression. 

The approach to isothermal conditions on the 
expansion side could be achieved by (a) compounding 
and (6) bleeding. Compounding is carried out by 
arranging the expansion of the gases in stages and 
by reheating the gases between the stages to the 
maximum permissible temperature. The effect on 
overall efficiency of increasing the number of 
stages, with heat regeneration, is given by the 
dotted curve D in Fig. 9. This curve shows that 
the gain in efficiency when the number of stages is 
increased beyond a certain number, eight in this 
case, does not justify the extra complication and 
weight involved in a further increase of the number 
of stages. The efficiency of the plant obtained with 
eight stages on the expansion side, and with heat 
regeneration, is 0-279, which is 90 per cent. of the 
maximum value obtained with pure isothermal 
expansion for all values of the pressure ratio R. 
Bleeding is a method which suggests itself from 
steam-turbine practice. Air can be bled from the 
compressor at one or more points, and, after being 





* Brown Boveri Review, August-September, 1941, 





stages. 





heated to a high temperature, is injected into the 
turbine at points of equal pressure values. The 
bled air would be heated to such a temperature 
that, when mixed with the expanding gases in the 
turbine at the injection point, their common tem. 
perature would be raised to the maximum permis. 
sible value, and would thus bring the expansion 
curve nearer to isothermal conditions. Naturally, 
the bled air would be injected and mixed with the 
expanding gases while they pass through the stators 
of the turbine. Calculations made with this method, 
with heat regeneration, showed a reduction in 
efficiency as compared with adiabatic conditions, 
It is thus clear that compounding is the only 
available method at present for approaching iso. 
thermal conditions, and that there is a certain 
number of stages beyond which no useful gain in 
efficiency and specific output is obtained. The effect 
of compounding both expansion and compression 
is shown by curves E and H in Fig 9. Curve E 
shows the effect on overall efficiency of increasing 
the number of stages in the turbine, the number 
of stages of the compressor being fixed at eight. 
Similarly, curve H gives the effect on overall 
efficiency of increasing the number of stages in the 
compressor, the number of stages of the turbine 
being fixed at eight. Heat regeneration is assumed 
in both cases. These two curves, E and H, show 
that, by adopting eight stages on both the expansion 
and compression sides, optimum conditions are 





No.of Stages 


realised for this case. The overall efficiency is 0-43, 
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which is 91 per cent. of that given with pure iso- 
thermal compression and pure isothermal expansion. 

One existing design should be mentioned in 
connection with the approach to isothermal, condi- 
tions, namely, the closed system designed and 
developed by Messrs. Escher Wyss.* Since, in 
such closed systems, the working medium undergoes 
no change while passing through the cycle and is 
also used over and over again, any suitable working 
medium may be employed. In this connection, 
the use of gases in which the ratio between the speci- 
fic heats is as lowas possible would bring the compres- 
sion and expansion curves very near to isothermal. 

The combustion turbine is becoming a serious 
competitor with other existing prime movers. 
Compounding puts it in a very favourable position, 
but, in the author’s opinion, further development 
in the direction of an approach to isothermal condi- 
tions, pafticularly on the compression side, would 
enable the combustion turbine to take a leading 
position in powef production, particularly where 
large outputs are required. 

In conclusion, the author wishes to thank Pro- 
fessor S. J. Davies and Mr. A. T. J. Kersey, of 
King’s College, London, for their helpful criticisms. 





LAUNCH OF THE §.S. Cormist.—A self-trimming collier. 
the S.S. Cormist, built for Messrs. Cory Colliers, Limited 
(William ry and Son, Limited), London, was launched 
from the yard of The Burntisland Shipbuilding Company. 
Limited, on September 7. The length between per- 
pendiculars is 315 ft., the breadth 44 ft. 6 in., the moulded 
depth 22 ft. 1 in., the loaded draught 19 ft. 11 in., and 
the deadweight 4,350 tons. The propelling machinery 
was supplied by the North-Eastern Marine Engineering 
Company, Limited, and consists of one triple-expansion 
engine and two cylindrical boilers which supply steam 
at 220 Ib. per square inch and 620 deg. F. The engine 
cylinders, two of which have cam-operated poppet valves 
for admission and exhaust, are 184 in., 29 in. and 52 in. 
in diameter while the piston stroke is 39 in. The indi- 
cated horse-power is 1.000. 








page 196. 
+ Loe. cit. 


* Trans. Inst. Mar. Eng., vol. 56 (1944). 
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CURRENT PRACTICE IN MARINE 
GEAR-CUTTING.* 


By A. W. Davis, B.Sc. 
(Continued from page 200.) 


Tux effect of flank angle on tooth loading is not ve 
obviously defined. Taking Hertzian stress of the toot 
surface as the basis of examination, a curve of stress 
plotted on flank angle shows a flat characteristic and a 
turning point approximately within the normal range 
of choice, thus failing to be selective. The turni 
point is governed by the counterbalancing effects o 
reduction in both the zone of tooth contact and the 
curvature of the pinion-tooth flank, as the flank angle 
js increased. If hydraulic effects of the lubricating-oil 
film are taken into account, there appears to be evidence 
in favour of a large flank angle, but the tendency is not 
pronounced. More important is the fact that a larger 
flank angle produces a stronger root section, and this 
tends to enable a smaller pitch to be adopted. In 
prescribing @ tooth form, it is considered that the 
choice of flank angle can be best defined as the greatest 
angle that can be accommodated for a given ratio of 
tooth depth to pitch, having regard to the minimum 
requirements of tip thickness and root radius of the 
teeth. 

If the more or less stabilised policy of the past ten 
years in regard to tooth form were to give way to 
development on the general lines indicated, it is con- 
sidered imperative that a governing factor in the choice 
of standards should be introduced to avoid a chaotic 
growth of unrelated profiles. A honeycomb of possible 


responsible for the confusion, and it is fortunate that 
the marine-gearing industry in this country has adopted 
standards based on simple axial pitches of the hob. 

Guidance on the factors determining the choice of 
addendum distribution is conflicting, and several pheno- 
mena are not clearly explained. Evidence in many 
cases of pitting on the pitch line and of punishment to 
the pinion dedendum surface led to experiment and 
finally to the adoption of the all-addendum pinion for 
certain services, thereby obviating both these possible 
troubles. The results of this gear have been most 
creditable, as may be evidenced by the high degree of 
reliability of the main reduction gears of the Royal 
Navy. Trouble with scuffing of the tooth surface has 


TABLE I.—Proposed Honeycomb of Tooth Standards 

















Relative meshing k Axial Pitch of Hob. 
Depth taking = 
B.S. il yl by ngle. suieelnti Sai ierinahdade 
normal p . . . . , 
as 1. Deg. in. in. in. in. in. 
1-0 22 E oO x a) b 
1-1 20 rf) oO oO oO oO 
1:2 18 oO Oo Oo oO Oo 
1°3 164 oO oO oO oO O 
1-4 | 15 0 oO 0 Y re) 























= proposed standards for adoption as essentially required. 
existing standards. 
tooth form closely approximated by existing standard 
having relative meshing depth of 1, Zin. pitch, and 
224-deg. flank angle. 
= tooth form closely approximated by existing standard 
having relative meshing depth of 1-44, 0-70 in. pitch and 





standards is suggested in Table I, herewith, based on the 


TABLE I1.—HospBinc ERRORS AND THEIR CAUSES. 
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* Undulations having crests in a series of lines parallel to the instantaneous 


productive of a gear note. 
C shows error produced on creep drive machines. 
8 shows error produced on solid table machines. 


general statements made above. It must be emphasised 
that it is not suggested that all the tooth forms shown 
should be adopted, but that the Table should be 
regarded as a guide in the provision of any new stan- 
dard. It will be observed that several of the extreme 
forms suggested are already closely represented by 
standards in current use, but that the broad field repre- 
sented by intermediate forms is wholly undeveloped. 
The only tooth form in current marine use in this 
country which finds no place in the “ honeycomb ” is 
the Parsons ,',-in. pitch, 144-deg. flank, standard-depth 
tooth established some 25 years ago. It is suggested 
that later experience has shown that the root radius 
of this tooth is unnecessarily great, and it is considered 
that the space thereby occupied can be more economic- 
ally utilised either in the direction of increased flank 
angle (vide 224 deg.) or of increased depth (vide 44 per 
cent. increase), or intermediately in both directions, as 
circumstances direct. 

The policy in the United States provides little guid- 
ance in this connection, for, although development is 
now pi ing on lines that could possibly be regarded 
as parallel to that outlined above, most firms have been 
conservative in adhering to forms closely allied or 
identical to Parsons’ early standards. It is also sur- 
prising to find that, despite the degree of standardisa- 
tion over there, no uniformity exists in the tooth forms 
adopted by different firms; also, a fair amount of 
confusion appears to exist there, due to the tooth pitches 
having been allotted on the basis of diametral pitch 
on the assumption that a constant helical angle is main- 
tained. Subsequent modifications to helical angle are 





* Paper read at a meeting of the Institution of 
Engineers and Shipbuilders in Scotland on February 27, 
1945. 


Abridged. 


In the case of spur teeth these become wholly profilé errors. 


ne of contact, thus meshingin unison and being 


been experienced, however, in some new gears (before 
high spots have worn off) in which the ratio of the tooth 
depth to the P.C.D. of the pinion has been relatively 
high, suggesting that the ratio between sliding and 
rolling is tending to become excessive at the end of 
contact in recess. Should deeper teeth be employed, 
this aspect would appear, in theory, to become more 
prominent, and consequently it is considered that a 
modified proportion of pinion addendum should be 
adopted, between 50 per cent. and 100 per cent. of the 
meshing depth ; preferably, about 70 per cent. to 75 per 
cent. This would avoid high sliding rates at the end of 
the recess and also the relatively severe conditions 
which are believed to occur at the very commencement 
of approach in a 50-per cent. addendum gear. More- 
over, the proposal provides for a sufficient reduction in 
pinion dedendum to avoid undercutting, which is a 
factor to be considered when adopting a high ratio 
of tooth depth to pinion P.C.D. The phenomenon of 
pitch-line pitting may be met with in all gears other 
than those of all-addendum form, but the extremely 
localised nature of the complaint seems to render it of 
relatively small significance, and, in the United States, 
where the all-addendum form has never been adopted, 
the defect is accepted as apparently unavoidable. 

The principal hobbing-machine errors and the corre- 
sponding defects which they introduce in thé work 
gear are shown in Table II, on this page. The following 
comments relate to the items with corresponding 
numbers in the table. (1) Many lead screws, com- 
mercially finished, are quite unsuitable for the stringent 
requirements of gear hobbing. The National Physical 
Laboratory has equipment for finishing screws of 
limited dimensions to an extremely high standard of 
accuracy, but for the larger machines the responsibility 





(2) Extreme care in the machining and fitting of the 
components and facings can ensure that errors 
due to this cause are kept within fine limits ; likewise 
the worm wheel driving the lead screw requires close 
attention. 
Before commenting on point (3), the need is felt to 
— the basic characteristic of a “‘ creep” machine. 
y a few years ago, a number of machines were 
eo built and sold in this country as creep 
machines, whereas, in fact, the whole design was based 
on a misconception ; a representative of one of the 
purchasers, during a recent discussion with the author, 
was still suffering under a delusion as to the nature of 
the drive in this respect. The machines were puo- 
vided with creep rings having an equal number of 
teeth in the wormwheel and spurwheel, and necessarily 
a different number in the spur master wheel. Each 
complete successive revolution of the master wheel 
brings the creep ring to a new position, but, m having 
so crept, it has not necessarily performed the duty 
required of it. The creep ring instanced must have 
advanced by an exact number of spur teeth, equal, in 
fact, to the number of teeth in the master wheel ; but 
it follows that, as the number of teeth in the worm- 
wheel equals that in the creep ring, the wormwheel 
also must have advanced by an exact number of 
pitches, so that, at the completion of each complete 
revolution of the master wheel, the worm is in the 
same angular position—the very situation that the 
creep is intended to prevent. There are many require- 
ments that have to be met in assigning the number of 
teeth to the wormwheel, creep ring and master wheel, 
but it is fundamental that the numbers should be all 
different and that they should contain no high common 
factor, or conditions of worm phase similarity with 
table position will be repetitive. 
The effect of a worm error,in the drive of a solid- 
table machine is to create undulations on the tooth 
surface parallel to the instantaneous line of contact 
and which, therefore, mesh in unison; the effect in 
the case of a spur tooth being one of profile error, and, 
in the case of a helical tooth, undulations running 
diagonally from tip to root and at an angle specified 
by the above condition. Consequently, even the 
smallest worm error will be the source of cyclic fluctua- 
tion in the drive, with the very probable accompani- 
ment of a shrieking note. In a properly designed creep 
machine, the error is distributed so that the wave crests 
are not disposed in lines corresponding to the above 
description, thereby obviating cyclic fluctuation in the 
drive and minimising noise. The effect of this dis- 
tribution, plus the errors associated with the creep 
ring itself, is to produce a certain unevenness in the 
tooth surface, which limits the loading for which the 
teeth are suitable, and which must be responsible for 
a considerable amount of gear noise of a generally 
non-cyclic character. It is on these grounds that the 
Americans have taken exception to the creep drive 
and have reverted to solid-table machines, but in this 
connection two points must be i Firstly, 
for their best machines they have taken extreme pre- 
cautions towards ensuring the production of worm- 
wheels and worms of the highest possible standard 
available ; the pitch employed is relatively small, so 
that greater accuracy can be achieved in production 
and so that the effects of error tend to be less pro- 
nounced, rough hobbing and machine setting being 
accomplished with the use of a second and more durable 
large-pitched wormwheel. Secondly, it is common 
practice for gears to be lapped together with abrasive, 
and it is felt that the general acceptance of this 
procedure cannot be dissociated from the necessity 
for removing even the small cyclic errors which do 
exist in solid-table cut gears and which would other- 
wise be productive of shrieking. 

The author is well aware that some dissentient 
criticism will be raised when he expresses the opinion 
that facilities existing in this country at the present 
time for the production of high-quality wormwheels 
are of such an inferior standard that reversion to solid- 
table drive for gear-hobbing machines would be most 
premature and unfortunate. The difficulties associated 
with the production of a highly accurate master worm- 
wheel are considerable. Not only has the pitch to be 
corrected to within a fine tolerance, but the worm- 
tooth profile has to mate with the worm profile in 
such a manner as to ensure the very highest degree of 
uniformity of the drive. This effect must be achieved 
with respect to every tooth in the wormwheel, so that 
not only must a uniform tooth contour be maintained 
but also the wormwheel pitch circle must rotate without 
measurable eccentricity. In practice, each of these 
factors presents considerable difficulty, and the possi- 
bility of attaining an improvement in accuracy by the 
application of skilled hand work, as can be done so 
readily on the spur teeth of a creep machine, is mini- 
mised by the extreme difficulty of maintaining a uni- 
form worm-tooth profile once hand work is resorted to. 
In his paper* on the production of high-speed helical 








of providing the necessary service rests with industry. 





* Proc. I. Mech. E., vol. 150, page 172 (1943). 
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gears, Mr. S. A. Couling has indicated that the British 
Thomson-Houston Company have devoted much atten- 
tion to the solid-table drive, but in the manufacture 
of constant-speed gears of relativley small diameter 
they are fortunate in being able to design for speeds 
in excess of those corresponding to the production of 
a resonant note. It is impossible, of course, to take 
similar advantage in designing a marine gear. 

It has been suggested that the facilities required for 
the production of super-accurate wormwheels are so 
elaborate that industry might feel unable to make the 
necessary provision, and consideration has been given 
to setting up a suitable machine at the National Physical 
Laboratory so that wormwheels might be finish- 
machined there under conditions analogous to those 
under which lead screws are now finished. If, alter- 
natively, industry does feel capable of making the 
necessary provision, it would be logical for the firms 
concerned to collaborate in the matter, since com- 
petitive enterprise in this respect seems unlikely to 
bring about the very highest quality result. 

The success of the design of a creep machine is closely 


associated with the value chosen for what may be 
This quantity is defined 


as the fractional portion of the value ==, where c is the 


termed the “‘ creep fraction.” 


number of teeth in the creep ring, m the number of 
teeth in the master wheel, and w the number; of teeth 
in the wormwheel. The creep fraction is distinct from 
the more commonly discussed but less informative 


creep ratio, ¢—"™ The whole value ena represents the 
total number of turns of the worm during one complete 
revolution of the master wheel, and the fractional part 
of this value clearly represents the fractional portion 
of a revolution through which the worm turns for 
successive complete revolutions of the master wheel. 
In cutting a spur gear, for instance, if the creep fraction 
is zero the machine is virtually non-creep. The par- 
ticular instance already cited will be found to correspond 
with this condition, each successive revolution of the 
table corresponding with the same rotary position of 
the worm. If, on the other hand, the value approxi- 
mates to zero, say 0-61, successive revolutions of the 
table will correspond with a slowly advancing movement 
of the worm, and 50 complete revolutions of the table 
will find the worm in a position 180 deg. from its start- 
ing ition ; thus, with a feed of, say, 1/12-5 in., an 
axial wave length of 8 in. would be produced on the 
gear tooth. Reference to a subsequent section dealing 
with post-hobbing processes will show that the presence 
of a long wavelength is extremely undesirable unless 
lapping is introduced. Consequently, a value of the 
creep fraction approximating to zero is to be avoided. 

Consider another special case in which the value of 
the creep fraction is 0-5. Each complete successive 
revolution of the master wheel will correspond with a 
number of revolutions of the worm, the fractional por- 
tion of which is exactly one half; thus, if the worm 
error is purely sinusoidal in its effect, a hump on the 
teeth as cut would be followed on the next feed by a 
hollow, and the overlapping effect of the hob would be 
such as to produce a smooth tooth. This would seem 
to present an almost ideal solution to the whole question 
of the effect of worm error, but its success is dependent 
upon the assumption that the error is of the form of a 
sine wave. If, as may well be the case, the principal 
error consists of a local hump, then, although the hob 
would average out the error on each tooth to give a 
smooth surface, the average level would not be the 
same for each successive tooth, i.c., the effective com- 
bination of positions 0 deg. to 180 deg. on the worm 
would not be identical to an adjacent combination, say, 
90 deg. to 270 deg., and a cyclic fluctuation in pitch 
would result which would correspond exactly to the 
effect of a solid-table machine; thus, although the 
creep fraction of 0-5 appears attractive, the possibility 
of completely suppressing the very characteristic that 
the creep is designed to achieve is so considerable as to 
justify the assertion that this particular value should be 
avoided. It can also be shown that a value of the 
creep fraction approximating to 0-5 has the same 
feature to condemn it as in the case of values approxi- 
mating to zero, the effect being of lesser degree. 

To a decreasingly important extent, creep fractions 
of 0-33 and 0-67. and values approximating thereto 
should likewise be avoided, but it seems probable that 
the effect under discussion is reduced to insignificance 
for successive orders of creep fractions 0-25 and 0-75, 
ete. It is thus apparent that the choice of creep gears 
should be by no means haphazard and, in fact, it will 
be found that, when attention is given to the above 
considerations and to the necessity of avoiding common 
factors in the numbers of teeth, it becomes a matter of 
some difficulty to achieve a desirable arrangement. It 
is necessary, furthermore, to avoid high prime numbers, 
since, in the correction of the gear ratio in the drive to 
the worm, a wheel embodying the same number of 
teeth would clearly have to be included. 


(To be continued.) 





DE HAVILLAND CONTROLLED- 

PITCH PROPELLERS FOR AIRCRAFT. 

Tue desirability of being able to vary the pitch of 
an aeroplane propeller to suit operational conditions 
was foreseen many years ago and two or three control- 
lable-pitch propellers, originally introduced some time 
before the war, found wide application in the military 
aircraft of the recently conflicting nations. Automatic 
pitch variation between set limits enables the pro- 
peller to operate efficiently under all flying conditions, 
and also at take-off, while maintaining a constant 
rotational speed. The feathering type of propeller, 
in which the blades can be set for infinite pitch, 
has proved invaluable on multi-engined aircraft by 
facilitating flight with one or more of the engines 
out of action. Drag is minimised and the risk of 
doing further injury to an already damaged engine 
is obviated by feathering the propeller to prevent it 
from acting as a windmill. A comparatively recent 
development is the reversible-pitch propeller which can 
be used as a brake to check the speed of an aeroplane 
in the air and when it has touched down on the ground. 
At high airspeeds a very large braking effect can be 
obtained by allowing the propeller to windmill at 
approximately zero pitch, and only relatively small 
increases in this effect are obtained by using engine 








power in conjunction with a negative pitch setting. 


The use of power is necessary, however, at low air- 
speeds, such as are experienced after alighting on the 
airfield. The engine throttle is closed during the 
change to negative pitch and opened again when the 
braking pitch has been attained about two seconds later. 

Controllable-pitch propellers of all sizes have been 
manufactured in great numbers for the Royal Air 
Force by the Propeller Division of Messrs. de Havil- 
land Aircraft Company, Limited, Hatfield, Hertford- 
shire, the power range of existing types being from 
rather less than 200 h.p. to more than 2,500 h.p. Pro- 
pellers so far manufactured have been mostly of the 
Hydromatic constant-speed type, with or without pré- 
vision for feathering, and without any means for revers- 
ing the pitch. They have been made under licence from 
the American Hamilton concern, and the pitch-change 
mechanism has made use of cam slots with two slopes, 
one for constant-speed operation and the other for 
feathering. The new de Havilland reversible-pitch 
braking propellers have “‘ Z ”-shaped cam slots, a third 
slope being added for pitch reversal. The first braking 
propeller, a two-bladed model of original de Havilland 
design, was flight tested in 1937 on a Don trainer; it 
was used as an air-brake for limiting air speed when 
diving. Work was carried out on a Hydromatic propeller, 
modified to give the air-brake feature, in 1941, the 
aeroplane used being a Spitfire. In 1943, this air-brake 
propeller was converted to serve as a landing brake. 
Since that time experiments have been carried out with 
further landing-brake propellers of the Hydromatic 
type on both single-engined and multi-engined aircraft. 
By reversing the pitch of all four propellers on a 
Lancaster machine, the landing run can be reduced to 








a 
about one-third of the normal distance; and on 
aircraft a reduction of one half is easily obtained, 

Pitch reversal can be accomplished in several ways 
and de Havilland propellers of the feathering type 
may utilise an electric motor pump which can be ada 
for use with the new braking propeller. Alternatiyg 
methods are to use an auxiliary engine-driven pump, a 
special constant-speed unit with a pump of increased 
capacity, or a hydraulic accumulator. The essential 
requirement is to provide oil at a high pressure jn 
sufficient volume to produce a rapid pitch change. The 
rate of pitch change required is of the order of 20 deg. 
per second, which is sufficient to prevent serious over. 
speeding of the engine during the passage through the 
pitch region of maximum aerodynamic windnillj 
torque in a landing-brake application. Still higher 
rates of pitch change are necessary in cases where it js 
desired to use the propeller as an air-brake. This, 
however, is of concern only in military applications, 
and for civil aircraft the reversible-pitch propeller will be 
used as a brake when machines have touched ground. 

The de Havilland reversible-pitch propeller will be made 
in many different sizes, the largest at present envisaged 
being three- and four-bladed designs with aluminium. 
alloy blades up to 17 ft.indiameter. Recently theCom. 
pany introduced two new propellers at the low-power 
end of the range. One of these is suitable for engines 
of 250 to 350 brake horse-power; it has three wide 
blades forged from aluminium alloy and is 7} ft. in 
diameter. It is of the Hydromatic feathering type, 
and incorporates the reverse-pitch feature. The 
weight is 130 lb., to which 30 1b. must be added for the 
spinner, the feathering equipment, and the control 
unit. The total range of movement of the blades is 
120 deg., including the constant-speed, feathering, and 
reverse-pitch movements. The constant-speed control 
is operative for the first 25 deg. The de Havilland 
Dove aircraft, type D.H. 104, a light transport machine 
fitted with geared and supercharged Gipsy Queen 
engines, will have propellers of the new type (desig- 
nated 2/1000/2) and the landing run will be shortened 
by employing them in reverse pitch as brakes. 

The other new de Havilland propeller is even smaller 
than the one described above, being intended for light 
aeroplanes fitted with engines of 150 h.p. to 200 h.p. 
Flight trials were started at the beginning of the war on 
Moth Minor aircraft, in which the engine employed was 


any 


| the Gipsy Minor, developing only 90 brake horse-power. 


Moth Minor machines continued to be used for com- 
munications throughout the war, and consequently 
some six years of flying experience were gained with 
this type of propeller. The accompanying illustration 


| shows one of them fitted to a Moth Minor aeroplane, the 
| spinner having been removed to expose some of the 
| working parts. 
| controlled manually by the pilot. It brings the advan- 
| tage of controllable-pitch within reach for the smallest 


There are two plades, and the pitch is 


aeroplanes without adding to the cost or the weight to 
the same extent as would result from the use of a 
power-operated constant-s control. The pitch is 
changed by turning a small handle, which is connected 
by a flexible shaft to a worm gear in a box on the nose 
of the engine. This, in turn, actuates a screw and nut 
mechanism whereby one race of a ball bearing is moved 
axially along the propeller shaft. The other race 
rotates with the propeller and is connected to the blade 
roots by links which alter the pitch. As the worm gear 
is irreversible, the blades of the propeller lock wherever 
they are left, and consequently the mechanism gives an 
infinite number of fixed pitches within the range 
limited by the stops. The range of movement in exist- 
ing propellers is 15 deg. Although well developed this 
propeller is not yet in production. 

Pioneer work in the development of small aeroplane 
propellers was commenced by the de Havilland Com- 
pany in 1934, when cut-down propellers of Ratier and 
Hamilton makes had to be used on the Comet mono- 
planes that were designed for the England to Australia 
race. Following the success achieved with these 
machines in this race, work was started under the 
Hamilton licence on a small metal-bladed propeller for 
the 200 h.p. Gipsy Six II engine and also for the Gipsy 
Major II unit, developing only 140 brake horse-power. 
The outcome was the “ 1000-size ” propeller which was 
first available with two-pitch actuation in 1936, and 
with automatic constant-speed control in 1937. This 
propeller has been used during the war by the Royal 
Air Force in Percival Proctor aircraft. Being without 
the feathering feature, it is not suitable for multi- 
engined aircraft, but it is still being produced for single- 
engined machines in the 150 h.p. to 250 h.p. category. 





THE ASSOCIATION OF SUPERVISING ELECTRICAL EN- 
GINEERS.—The examining board of the Association of 
Supervising Electrical Engineers have awarded the Silver 
Cup, presented to the branch achieving the best all-round 
record for the year 1944-45, to the Leeds branch. The 
runners-up in the competition were Birmingham and 
Manchester, and special mentions were accorded to the 
Sheffield and Liverpool branches, 
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LABOUR NOTES. 


AppressinG a Trades Councils’ Conference at Black- 
1 on Saturday last, Sir Stafford Cripps, President 
of the Board of Trade, outlined the methods he would 
adopt to encourage and stimulate industrial efficiency. 
It was desired, he said, to deal with all the existing 
blems on the basis of a tripartite partnership— 
employers, employees and the Government. «We 
se, therefore,” he continued, “ to set up working 
groups in the different industries to review all the 
material and formulate a plan for action, the more 
urgent taking priority. Each group will consist of 
three equal parts representative of employers, of trade 
unions, and of the general public interest.” 





“The first and second sections,” Sir Stafford went 
on to say, “ will be chosen from a list of nominations 
by the employers’ and trade-union organisations 
respectively ; the third section, together with a chair- 
man, will be chosen by myself.” He expected them to 
sit more or less continuously till their task was com- 
pleted. Their reports would be studied by his depart- 
ment which would then lay down the minimum require- 
ments to be placed upon the industry. He promised 
that, in future, trade unions would be “ partners in 
the formulation of industrial policy.” ‘‘ Their vision 
will spread,” he said, ‘‘ not only over the field of wages 
and conditions, but into all the complex of research 
and design.” 





Mr. Shinwell, Minister of Fuel and Power, met the 
Central Committee of the Mining Association in London 
last week. Mr. Robert Foot, the chairman of the 
Association, led the deputation which was composed of 
colliery-owners from every district in the country. 
Mr. Foot quoted the resolution adopted unanimously 
by the Mining Association on August 30, which declared 
that “the colliery owners placed themselves at the 
disposal of the Government in connection both with 
the working out of the necessary organisations to be 
created on the basis of public ownership, and with the 
arrangements which will be necessary to facilitate the 
transfer from private ownership to the new organisa- 
tion.” He emphasised that they were out to do all 
they could to help, and that they would gladly make 
their knowledge and experience available to the Minister, 
in the interim period, in order that the transfer should 
be as smooth as possible. 





Mr. Shinwell said that the offer to co-operate during 
the transition from private to public ownership—which 
he weleomed—was in line with the promises he had 
been given by the National Union of Mineworkers and 
by the Colliery Managers’ Association. He needed all 
the help he could get, not only in the work of permanent 
re-organisation, but also in meeting the difficulties of 
the interim period. He gave assurances on behalf of 
the Government that they would take all reasonable 
measures to prevent any hold-up in the development 
work in the pits, or in the installation of modern mining 
machines. 





On the subject of compensation, Mr. Shinwell said 
that negotiations would be started at once. Everyone 
was concerned, he added, with the problem of increasing 
production without delay. He welcomed the assurances 
of help which he had received from all sections of the 
industry. All obstacles had to be overcome. He 
was not concerned with allegations and counter- 
allegations, or questions about the blame for past 
troubles; he wanted results. To take one example— 
he wanted arrangements to be speeded up for settling 
disputes. 

Asking for permission, at Newcastle, to withdraw 
a summons against a miner for absenteeism in June 
and July, Mr. R. H. C. Herron stated that the Ministry 
of Labour and National Service was not proceeding 
with outstanding summonses against coal miners for 
lateness and absenteeism brought under the Essential 
Work Order. After permission to withdraw the 
the summons had been given, Mr. Herron explained 
that the Minister of Fuel and Power had decided to 
withdraw all outstanding summonses, having come 
to the conclusion that better results could ensue by 
leaving such cases to be dealt with within the industry— 
in other words, by the National Union of Mineworkers. 





The Catering Wages Commission in its second annual 
report, states that it has completed the greater part of 
its inquiry into machinery for regulating wages and 
conditions of employment, and has made substantial 
progress with more general matters. Reference is 
made to the exclusion, from wages board recommenda- 
tions, of catering undertakings carried on by local 
authorities, and in hospitals, schools, and institutions. 
These, it is stated, present special problems which are 
still being examined. 


A new agreement regulating conditions in a con- 
siderable part of the entertainment world has been 
negotiated by the National Association of Theatrical 
and Kine Employees. Covering more than 100 theatres 
and music-halls in suburban London and the more 
important ‘towns of England and Wales, it replaces a 
number of separate agreements and brings into line 
many theatres not hitherto parties to union agreements. 
Among other things, it provides for the merging of 
war bonuses in new basic rates, and also for wage 
increases ranging from 2s. to 10s. a week. Working 
conditions are standardised for the first time, and a 
Theatrical Conciliation Board is established. 





About 60,000 card, blowing, and ring-room operatives 
in the cotton mills of Lancashire are to receive additions 
to their basic rates on and from the first pay-day next 
month. For male workers, there will be an increase 
of 10 per cent., and for female workers an increase of 
74 per cent. An official announcement to that effect 
was issued in Manchester on Friday last week after a 
meeting of the General Committee of the Federation 
of Master Cotton Spinners’ Associations. 





In it, Mr. Mellor, the general secretary of the Federa- 
tion, explained that “‘ as an expression of their sincere 
intention to implement the declaration of policy out- 
lined in their memorandum issued on May 10 last, and 
the proposals contained in their statement submitted 
to the Right Hon. Sir Stafford Cripps . . . the 
President of the Board of Trade, on the occasion of 
his recent visit to Manchester ”’—to the effect that, 
having regard to the acceptance of the trainee rates 
of 80s. and 55s. a week for males and females, respec- 
tively, they were prepared to consider the implication 
that some classes of employees were entitled to reeeive 
a higher degree of remuneration—the Federation held 
meetings with representatives of the Cardroom Workers’ 
Amalgamation and agreed to make the increases. 





Mr. Mellor’s announcement added that a further 
agreement had been reached with the Amalgamation 
relating to the absorption of trainees as strippers and 
grinders or blowing-room men to become effective on 
and from October 1. 


By their agreement with the Cardroom Amalgama- 
tion, The Manchester Guardian says, the spinning 
trade employers have given further proof of the 
sincerity of their desire to provide wages which will 
attract workers to, and retain them in, their section 
of the cotton industry. The shortage of labour which 
they are trying to remedy has nowhere been greater, 
or produced more serious results, than in the card, 
blowing, and ring rooms, and in so far as the difficulty 
in these departments has been one of low wages, the 
present increase, together with the last previous one— 
which was a flat-rate one for the whole industry— 
should help to overcome it. The new arrangements 
for increasing the numbers of strippers, and grinders, 
and blowing-room workers, should also be helpful. 





Wage increases of 5s. a week for men, 2s. a week 
for women, and ls. a week for young employees in the 
potteries industry were announced on Friday last 
week. They are the result of adjustments in the present 
cost-of-living bonuses. A joint appeal to the workers 
in the industry has been made by the employers and 
trade-union officials to spare no effort to increase 
production in order that the industry may take its 
place with other industries in the great export drive 
ahead. \ 





In its earlier stages, this week’s Trades Union 
Congress at Blackpool was chiefly concerned about 
demobilisation, although Mr. Ebby Edwards’ opening 
address covered a fairly wide range of purely industrial 
questions, the views exp’ ing presumably those 
of the General Council as a whole. In order fully to 
man civilian industry, he said, in the course of his 
review, “ essential improvements ” were called for in 
wage standards and conditions of employment, neces- 
sary to overcome the “ unwillingness of very large 
numbers of both men and women who were transferred 
from them to the war trades to go back to their pre-war 
employment under the old conditions.” Sir Stafford 
Cripps had shown how that could be done in the case 
of the cotton textile industry. “‘He has offered 
Government help,” Mr. Edwards said, “ for: the* re- 
organisation of industry, but he has insisted that 
there must be full consultation between the employers 
and the unions on reconstruction measures and that 
wages must be raised, and welfare and other amenities 
developed.”” Mr. Edwards warned the unions, however, 
that it would be necessary to ‘“‘ overhaul and modernise 
their organisation, too, and to abandon restrictive 
practices which impede maximum production and full 





efficiency.” 


CONSTITUTION OF MILD-STEEL 
ARC-WELD DEPOSITS.* 


By H. A. Stoman, M.A.. T. E. Roonry, A.M.S.T., 
F.R.1.C., and T. H. Scnorrerp. M.Sc. 
(Continued from page 197.) 

In order to distinguish moisture determined by the 
usual ‘‘ combustion of organic material” method at 
about 600 deg. C.—which will include moisture retained 
after the makers’ “ stoving ’’ process as well as water 
formed by the oxidation of organic matter—from 
water combined with the mineral matter, it was pro- 
posed to make determinations at a series of tempera- 
tures commencing at 600 deg. C. and going, if possible, 
up to the fusion point of each coating. These deter- 
minations were carried out in a quartz tube, 24 in. 
long and 1 in. in diameter, closed at one end. The 
open end was fitted with a glass cap carrying a quartz 
delivery tube which projected inside the main tube to 
the closed end. The delivery tube was connected to a 
P,O, drying tube, a bubbler containing concentrated 
sulphuric acid, and a cylinder of oxygen. An exit 
tube from the glass cap was connected to a P.O; 
drying tube and a bubbler containing concentrated 
sulphuric acid. One gramme of the sample of coating 
was weighed into a silica or fireclay boat and the boat 
placed inside the quartz tube near to the closed end. 
The tube was heated in a carborundum-type electric 
resistance . 

In order to ensure complete combustion of. organic 
matter, it was found necessary to commence the heating 
with the closed end of the furnace tube projecting 
beyond the far end of the furnace. When a tempera- 
ture of 600 deg. C. was reached, the tube was gradually 
drawn within the hot zone of the furnace, dry oxygen 
being passed over the sample continuously. Heating 
was continued for two hours after the sample had 
entered the hot zone. The tube was then withdrawn 
from the furnace and allowed to cool to room tempera- 
ture. The P,O, weighing tube was weighed before and 
after the experiment. A similar procedure was adopted 
at the higher temperatures, the furnace tube being 
drawn in when the temperature had reached 600 deg. C. 
and the desired working temperature attained as rapidly 
as possible. The “ blank” for the apparatus even at 
the highest temperature employed was negligible. 

With coatings which included string or yarn, a 
proportionate amount was included in the sample for 
the determination. With every coating, incipient 
fusion commenced at about 1,200 deg. C. and a fluid 
fusion was obtained at about 1,300 deg. C. A tempera- 
ture of 1,200 deg. C. was sufficient to ensure a total 
yield of moisture. It was found, moreover, that the 
difference between the moisture as determined at 
600 deg. and at 1,200 deg. C. was small, and it was 
decided not to employ intermediate temperatures. The 
main work was, therefore, carried out using tempera- 
tures of 600 deg. and 1,200 deg. C. only. In Table II, 
page 197, ante, are summarised the results of the mois- 
ture determinations, together with the weight of coating 
per 100 grammes of core wire and the potential hydro- 
gen (calculated from the moisture determinations) per 
100 grammes of wire. In calculating the potential 
hydrogen, the total water content (as determined at 
the highest temperature employed) of each coating has 
been used. If the suggestion that the water combined 
with the mineral matter is the significant factor in 
controlling the amount of hydrogen which enters the 
weld deposit were correct, then it would have been 
more accurate to consider as a source of potential 
hydrogen only that portion of the water which is 
evolved above 600 deg. C. From the work which has 
been carried out to date, it appears, however, that this 
theory is not borne out in practice. The hydrogen 
found in a weld is approximately proportional to the 
total water content of the coating rather than to 
either of what may be termed the “‘ low-temperature 
water” or the “ high-temperature water.” A com- 
parison between the results in Tables II and I, page 197, 
ante, shows that the hydrogen contents of the plate and 
core wires are insignificant as compared with those of 
the coatings. 

Determination of the Hydrogen in Weld Metal.—One 
standard type and size of weld was used throughout. 
The channel rather than the fillet type was selected and, 
in order to provide sufficient weld metal at the base 
of the channel for subsequent examination, a U-section 
was chosen, the form of which was as follows. The 
base on which the weld metal was deposited, consisted 
of a piece of the standard mild-steel plate, 6 in. long, 
1 in. wide, and } in. thick. Two pieces of copper 
plate, each 6 in. long, 1} in. high, and 3 in. thick, 
were clamped one on each side of the steel plate. This 
provided a channel of rectangular section, 6 in. long, 
1 in. wide, and 1 in. deep, of which the base was steel 


* Communication from the National Physical Labora- 
tory, entitled “‘ A Preliminary Investigation of the Con- 
stitution of Mild-Steel Arc-Weld Deposits,” to be pre- 
sented at the forthcoming autumn general meeting of 








the Iron and Steel Institute. Abridged. 
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and the sides copper, the ends being open. This 
channel was filled with weld metal, the copper sides, 


to which the deposit did not adhere, were removed, - 


and the remaining composite, consisting of a weld 
deposit (6 in. by 1 in. by 1 in.) attached to the steel 
base, was ready for subsequent operations. The 
weight of such a deposit was about 600 grammes. 
Welding was carried out, using alternating-current 
are-welding equipment, with the channel supported 
so that it sloped longitudinally at about 30 deg. to the 
horizontal. The deposit was laid down across thé full 
width of the steel base, working upwards from the 
lowest point. , When one complete run had been 
deposited, the whole mass was severely quenched in 
water, and, after the slag had been removed, was 
replaced on the support, but reversed longitudinally 
so that the second run was laid down in the opposite 
direction from the first. The quenching, removal of 
slag, and reversal were carried out after every run until 
the channel was completely filled. 

The average current during the welding operation 
was noted for each make and size of electrode. The 
conditions of welding were designed to retain as much 
hydrogen as possible by severe quenching after each 
run. It is possible that, in a multi-run deposit of the 
type employed, hydrogen may be lost from earlier 
runs during the deposition of later ones. From the 
extreme conditions employed in the present investi- 
gation, it is possible to postulate others, less drastic in 
nature, until natural air cooling between individual 
runs is reached, and it may be desirable that the work 
should be repeated using another set of conditions 
more closely related to those obtaining in practice. It 
must be borne in mind, however, that the type of weld 
itself would not be used industrially, particularly with 
12 S.W.G. core wires, and was chosen solely with the 
object of obtaining a large mass of weld deposit at the 
base of the channel so that a comparison could be 
made of the effect on such constituents as oxygen and 
nitrogen of weld metal laid down well screened from 
air (at the base of the deep channel) and similar metal 
not so screened (at the top of the channel). 

Preliminary experiments confirmed the view that 
hydrogen may begin to be evolved from mild-steel weld 
metal at room temperature immediately after deposi- 
tion. It was thus necessary to place the weld in a 
closed vessel as soon after completion as possible, so 
that as gas was evolved it could be collected and 
analysed. Immediately, therefore, the final run had 
been deposited and the quenching and removal of slag 
carried out, the copper walls were removed and the 
weld, with its attached steel base, placed in a closed 
chamber. The final quenching was carried down to 
a temperature of about 100 deg. C., so that when the 
metal was removed from the bath, it continued to 
steam during the process of slag removal, drying off 
practically all the adhering water. The apparatus 
employed for these experiments is as follows :—The 
closed chamber consists of a rectangular-section steel 
vessel (6} in. by 1} in. by 1} in.) into which the weld 
with its steel fits snugly, leaving only a small 
dead space (about 100 c.c.). One end of the vessel is 

rmanently closed, while to the other is welded a 
flange. A similar flange, with a short length of 
small-bore steel tube attached, forms the lid of the 
vessel, the two flanges being lapped optically flat to 
produce a vacuum-tight joint. (A small quantity of 
vacuum grease is used as a lubricant.) The steel 
tube leading from the lid of the vessel is connected 
through a glass tap to a system consisting of a Toepler 
pump (having its own isolating tap), a McLeod vacuum 
gauge, a small drying tube containing P,0,, and a 
side tube leading, via a second.glass tap, to a large 
vessel (5 litres capacity) and a rotary oil-vacuum 
pump. The purpose of the P,O; is to adsorb any 
residual water remaining on the surface of the weld 
and is essential in order to permit pressure readings to 
be taken on the McLeod gauge. The volume between 
the Toepler pump and the vessel containing the weld 
is kept as small as possible. The whole system is 
arranged to be vacuum tight and kept permanently 
assembled, except for the vessel holding the sample, 
which is detached as required at the flanged joint. 

The method of operation is as follows: The whole 
system up to the tap connecting with the sample 
vessel is evacuated down to a pressure of about 
0-01 mm. of mercury and the Toepler pump is then 
isolated. As soon as a weld sample is ready (i.e., 
within 5 minutes of the completion of the last run), 
it is placed in the sample vessel and the joint to the 
lid made. The tap attached to the lid is then opened 
and the gas (air) in the dead space around the weld 
allowed to expand into the large reservoir for a period 
of about 4 seconds to 5 seconds, after which the tap 
to the reservoir is closed, the pressure of the gas in the 
sample chamber having been reduced to about 15 mm. 
of mercury (i.e., its volume is reduced from about 100 
ml. to 2 ml. at N.T.P.). The tap to the Toepler pump 
is now opened and the pump operated down to a pres- 
sure of about 0-01 mm. of mercury, the gas being 
collected in a suitable tube ready for analysis. As gas 





is evolved from the weld, it is removed from the 
system by means of the Toepler pump, the pressure 
being kept as low as possible (it unavoidably builds up 
overnight). At the commencement of each experi- 
ment, the gas collected during each 24-hour period is 
measured and analysed. In the later stages, Giaiiee, 
insufficient gas is evolved in 24 hours, and measure- 
ments and analyses are carried out at longer intervals. 

During the first few days, the rate of evolution is 
relatively high, but it gradually falls until, after a period 
which may extend to 60 days or more, it has become 
almost zero. The experiments were in every case 
terminated when the rate of evolution had dropped to 
0-01 ml. per 100 grammes of weld per day, and the 
weld was then removed from the sample chamber for 
the machining necessary for the next stage in the 
investigation. Except forthe gas collected at the start 
of an experiment, which is essentially residual air, 
analysis showed that over the whole course of a deter- 
mination, hydrogen only is evolved from weld metal in 
the cold. In Table IIT the results for typical welds 
made with the various electrodes are given; the 
hydrogen which represents that amount which is 
extracted in vacuo at room temperature, is expressed 
as ml. at N.T.P. per 100 grammes of weld metal. 


TABLE III.—Hydrogen Extracted from Welds at Room 
Temperature. 
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Hydrogen Hydrogen 
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per Day. 
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Before the next stages of the investigation could be 
undertaken, it was necessary to cut the weld deposit in 
various ways. Since preliminary experiments had 
shown that, after the termination of the cold extraction, 
there still remained within the deposits significant 
amounts of residual hydrogen, it was proposed to 
determine these, together with the total oxygen and 
nitrogen, by the vacuum-fusiop method. In this 
connection it was important to know whether the expo- 
sure of new surfaces by machining would lead to 
an increase in the rate of hydrogen evolution at room 
temperature, and thus result in the loss of an indeter- 
minate part of the residual hydrogen during the prepara- 
tion of the specimens for vacuum-fusion analysis. The 
actual machining operations are as follows: First the 
weld metal is separated from the base plate by a 
longitudinal cut parallel to the upper surface of the 
base plate and about } in. inside the deposit itself. Then 
about 1 in. is removed from each end of the deposit to 
eliminate end effects and finally, by another longitu- 
dinal cut parallel to the first, the metal is divided into 
two approximately equal portions—an upper and a 
lower. A specimen for vacuum-fusion analysis is then 
machined from each end of each portion of the weld— 
the two specimens from the upper portion being taken 
from as near the top surface as possible, while those 
from the lower portion are taken very close to the base. 
These operations take in all about 2 to 3 hours, 
after which the specimens are weighed, inserted in the 
previously assembled vacuum-fusion apparatus and 
the determinations of oxygen, nitrogen, and hydrogen 
commenced at once. 

It will be seen from Table III that the rate of evolu- 
tion of hydrogen at the end of the cold extraction was 
about 0-01 ml. per day per 100 g. of metal. If the 
exposure of fresh surfaces produced no effect, then after 
the machining operations, the evolution should con- 
tinue’ at the same—negligible—rate as before. Accord- 
ingly, on several occasions, a weld sample was brought 
to the stage when normally the cold-extraction experi- 
ment would be terminated and the vacuum-fusion 
analysis commenced. Instead, however, after the 
machining operations outlined above had been carried 
out, all the pieces were immediately returned to the 
cold-extraction apparatus. The new rate of evolution 
was followed over the course of several days and in 
every case it was found, after allowing for the loss in 
weight during machining, that the rate continued just 
as it would have done had the metal not been removed 
and machined. It was assumed, therefore, that only 
a negligible loss of hydrogen would be incurred by the 
procedure adopted in preparing vacuum-fusion speci- 
mens. 

The total oxygen, nitrogen, and hydrogen (residual) 
contents of the specimens taken from the four positions 
within each weld deposit indicated above, were deter- 





i 
mined by the vacuum-fusion method and the results 
are recorded in Table IV. It should be noted that thege 
results were obtained on the same individual samples 
as were used in determining the hydrogen extracted 
at room temperature and given in Table III. It wij 
be seen that for any given weld sample, the Oxygen 
values obtained on specimens from widely different 
positions are extraordinarily consistent. ‘This jg yo 
doubt due to the care taken to avoid even the smallest 
slag inclusions. The nitrogen results are similarly 
consistent. Most investigators, working with V-t 
samples, have reported a considerable difference in the 
nitrogen content of specimens taken from the top anq 
bottom of the V. Possibly the shape of the channel 
in the present case may account for the fact that the 
nitrogen has not been found to show similar variations 

All welds made with the same make and size of 
electrode under the conditions used in the present 
investigation, show complete consistency in their 
oxygen and nitrogen contents. As will be seen from 
Table III, however, there is a considerable difference 
in both the oxygen and the nitrogen contents of welds 
made with different electrodes. The oxygen Tange 
has been found to extend from 0-06 per cent. to 0-14 
per cent., while the nitrogen varies from 0-010 per cent, 


TABLE IV.—Oxygen, Nitrogen, and Hydrogen (Residual) 
by Vacuum Fusion. 
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TABLE V.—Total Hydrogen in Welds. 





Hydrogen in Weld. 
Mil. per 100 Grammes. 


to 0-055 per cent. Differences in oxygen content were 
noted not only between welds made with electrodes of 
different types, but also between those made with 
electrodes of the same type. (Compare the oxygen in 
samp made with electrodes A and B—iron silicate 
type—and that in samples made with electrodes (, 
D, E and F—titanium oxide type.) Under standard 
conditions the oxygen content appears to depend only 
on the composition and, possibly, the amount, of the 
coating and not on that of the core wire. This 18 
illustrated by electrode B, of which two sizes, having 
different core-wire compositions (Table I, page 197, 
ante) have been examined. The oxygen is the same for 
both. The nitrogen, however, appears to be influenced 
by core-wire size or composition (see Table IV, electrode 
B, Nos. 8 and 12 S8.W.G.). Possibly the size of bead 
affectsgthe nitrogen content. Further consideration of 
the nitrogen in welds will be found in the section on 
the metallographic examination of welds. Neither the 
oxygen nor the nitrogen in a weld sample bears any 
relationship to the amounts of these elements in the 
parent plate or electrode core wire (see Table 1). 
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INCLUSIONS IN WELD (ELECTRODE E). 
UNETCHED. x 1500. 


Fia. 1. 














INCLUSION IN WELD (ELECTRODE B). 
UNETCHED. x 1590. 


Fia. 3. 


Table IV shows that the residual hydrogen in a weld 
sample varies somewhat more, from position to position, 
than do the oxygen and nitrogen. The total hydrogen 
in a particular sample is obtained by adding the 
amount extracted in the cold to that determined by 
vacuum-fusion analysis (average value), using the same 
sample throughout. The values for the electrodes 
examined are given in Table V, opposite. 

For any particular make and size of electrode, deter- 
minations carried out on different weld samples showed 
that the total hydrogen is approximately constant from 
weld to weld made under the same controlled conditions 
(see Table VII). Attempts were, therefore, made to 
correlate this total hydrogem with the potential hydro- 
gen present during welding. No relationship could be 
established with the potential hydrogen in the flux 
coatings derived either from the ‘“ low-temperature 
water ” (i.e., water evolved at 600 deg. C.) or from the 
“high-temperature water ” (i.c., water evolved above 
600 deg. C.). A reasonable proportionality was, how- 
ever, found to exist between the total hydrogen in the 
weld and the total potential hydrogen present during 
welding (i.e., total water as determined at the fusion 
point of the coating, but ignoring the negligible amounts 
of hydrogen nt in the base plate and core wire). 
Table VI shows the relation between the total hydrogen 
in the weld and the potential hydrogen in the coating. 

A curve, obtained by plotting the total hydrogen in 
samples made from the different electrodes examined 
against the total potential hydrogen in the respective 
flux coatings, indicated that the hydrogen content of 
weld metal deposited under the standard conditions 
used in the present investigation depends almost 
linearly on the potential hydrogen in the coating of 
the electrode and is independent of the form in which 
this potential hydrogen exists within the coating, i.e., 
whether it results from decomposition of organic 
matter, such as cellulose, or is present combined with 
the mineral constituents. It seems very probable that 
the exact relationship between total hydrogen in the 
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IncLusIoNs IN WELD (ELECTRODE D). 
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TABLE VI.—Relation between Total Hydrogen in Weld and 
Potential Hydrogen in Coating. 

















Total Potential 
Hydrogen Hydrogen 
in Weld. in Coating. b 
Electrode. Ml. per 100 | M1. per 100 — 
Grammes. Grammes a 
a). (b). 
F No. 68.W.G. 4-7 850 180 
B No. 8 8.W.G. 6-4 1,150 180 
B_ No. 1238.W.G. 7-0 1,300 186 
No. 12 8.W.G. 8-2 j 2,100 256 
D No. 12 8.W.G. 9-4 2,200 234 
A No. 68.W.G. 13-4 | 3,000 224 
E No. 128.W.G. 76. | 4 | 247 
| 





weld and potential hydrogen in the coating will depend 
on several factors, such as type of weld—channel, 
butt, or fillet-—conditions of cooling between runs, etc., 
but for each set of conditions the curve should be of 
the same form, the only difference being that each will 

its own characteristic slope. The conclusions 
to be drawn from the present experiments should, 
therefore, be capable of general application. One 
further point of interest is that, in the present experi- 
ments, the relation between total hydrogen and poten- 
tial hydrogen has been found to be independent of 
core-wire size. 

The hydrogen content of the mild-steel plate used 
as the base on which weld metal was deposited was 
very low (Table I). During the extraction of hydrogen 
from a sample in the cold, the parent metal was still 
attached to the deposit. The values for the amount of 
gas evolved at room temperature therefore include, in 
every case, any hydrogen which may have been picked 
up by the parent plate—either during deposition of 
the weld metal or later, by diffusion from the deposit— 
and subsequently evolved from the plate. At the end 
of the cold extraction, when the deposit was separated 
from the plate, the residual hydrogen content of the 


latter was determined along with that of the specimens 
taken from the deposit itself. In every case it was 
found to be of the same order as in the original plate 
(about 0-8 ml. to 1-0 ml. per 100 grammes), implying 
that if any hydrogen had entered the parent material, 
it had diffused right through it by the time the cold 
extraction experiment was terminated. It is legitimate, 
therefore, as been done in the present case, to add 
the amount of hydrogen extracted in the cold from 
both deposit and parent plate to the amount of residual 
hydrogen in the deposit alone in order to obtain the 
total hydrogen resulting from a particular concentration 
of potential hydrogen during deposition. 

Distribution of Hydrogen in Weld Metal.—In deter- 
mining the total hydrogen in weld metal laid down 
with a particular electrode, the same sample was used 
throughout. It was found that while, as stated above, 
the total hydrogen is approximately constant from 
weld to weld, the proportion of this total which is 
evolved in the cold varies considerably. The residual 
hydrogen (i.e., that subsequently determined by 
vacuum-fusion analysis) shows, of necessity, similar 
variations, in order that the total may remain constant. 
This effect is well illustrated by the results obtained 
using electrode C (No. 12 S.W.G.) and shown in 
Table VII. Four separate welds made under identical 
conditions were examined. 


TABLE VII.—Proportions of Total Hydrogen Obtained by 
Cold Extraction and by Vacuum Fusion from Weld Sample 
Using Electrode C. 











Hydrogen in Weld. 
Mi. per 100 Grammes. 

Total. 

Cold Vacuum 

Extraction. Fusion. 
1-4 6-8 8-2 
3-1 5-5 8-6 
2-2 5-7 7-9 
1-6 6-7 8-3 








Chemical Examination of Welds.—Chemical analyses 
were carried out on the mild-steel parent plate, on 
representative samples of each make and size of 
electrode core wire, and on the weld deposits made with 
them. In the case of a weld, turnings from the various 
machining operations were mixed to give an average 
sample. The results are given in Table I, page 197, 
ante. The distribution of oxygen in the inclusions in 
the weld samples was determined by the alcoholic- 
iodine method. The extraction of the oxides was carried 
out at a temperature of 65-deg. C., which usually ensures 
the decomposition of other inclusions, such as sulphides, 
etc. The minor constituents found, namely, chromium 
and phosphorus, bear no relation to the amounts of these 
elements determined by ordinary chemical analysis of 
the weld metal, but this feature has been noted, to some 
extent, in the examination of ordinary steels by the 
alcoholic-iodine method. All the coatings are stated to 
contain alumina (in the form of silicates). Since very 
little, if any, was found in the oxide inclusions, it is 
evidently slagged off. Only a very small proportion of 
the titanium present in the coatings of electrodes C, D, 
E, and F enters the deposits made with them, and the 
titania in the coatings must, therefore, be retained in 
the slag. 

The amount of SiO, found in the residues varies from 
0-44 per cent. in the case of electrode B, to 0-122 per 
cent. in electrode D, and as it contains a high proportion 
of oxygen it can, in each case, be considered a major 
constituent. Its relation with the silicon content 
of the core wire is discussed below. The content of 
FeO showed greater variation, being low in the residues 
from welds A, C, D, and F and high in those from B and 
E. The amount of FeO evidently depends on a number 
of factors and it is obvious that further work is necessary 
in order to determine the influence of the coating com- 
position on the iron oxide content of the weld. All 
the residues contained a high proportion of manganese 
oxide (0-091 per cent. to 0-177 per cent.), and there was 
not as much variation in the percentage as in the case 
of oxide of iron. 

An important development of this work is that the 
true elemental silicon and manganese content of 
the weld can be determined. The values obtained by 
ordinary chemical analysis show that, normally, 
the weld is considerably richer in silicon than is the 
core wire used for deposition, but the silica values 
obtained by the alcoholic-iodine method, when com- 
pared with the silicon as determined by chemical 
analysis, indicate that this richness in silicon is illusory, 
and that, in fact, the deposits examined contain 
only a very small percentage of elemental silicon. An 
exception is weld metal laid down with electrode F. 
The true silicon contents of the various deposits are 
shown in Table VIII, page 220. Similarly, the true 
mangane sevontents of the deposits are very much lower 





than is suggested by ordinary chemical analysis. 
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Metallographic Examination of Welds.—Large num- 
bers of uniformly-dispersed inclusions were present in 
each deposit. The major proportion was too small to 
permit detailed examination even at a high magnifi- 
cation (see Figs. 1 and 2, on page 219), but generally 
they appeared to be translucent. The remainder of 
the inclusions were sufficiently large for their structure 
to be resolved and at least three or four types were 
present in each deposit. The maximum diameter of 
any inclusion observed did not exceed 0-00035 in. 
It was difficult to determine the relative amounts of 
the different types present in any particular deposit, 
but Figs. 1 to 4, page 219, show typical examples. The 
ground-mass of the duplex inclusions in Figs. 1 and 3 is 
slightly translucent, while Fig. 4 shows a type which is 
opaque and has an irregular outline. Fig. 2 shows two 
further examples; of the large inclusions, the upper 
appears to have a rough surface and tends to polish in 
relief so that it is difficult to focus the whole surface 


TABLE VIII.—Trwue Silicon Content of Weld Deposits. 





| | | 
| Silicon | 
| Equivalent | 

of SiO, | 
Chemical Determined | 
Analysis. by Iodine | 
Per cent. Method 

(a). Per cent. 

(b). 


True 
Silicon 
Content 
of Weld. 
Per cent. 
(a — b). 


Silicon by 
Electrode 
Used. 





No. 
No. 
No. 
No. 
No. 
No. 
No. 


_ 0-046 


-_ 


et 
Smwiwnowa 


| 
| 
: 
| 9-087 | 
| | 
| 





simultaneously, while the lower one is homogeneous and 
translucent. No manganese sulphide inclusions of 
the type normally found in steel were identified in 
any of-the deposits, but sulphur prints indicated 
that such inclusions were present in an extremely 
fine form. 

It should be noted that the presence of each of the 
three or four types of ‘large inclusion discussed above 
was observed in every deposit examined in sufficient 
detail, but it was not possible to establish any relation- 
ship between the results of the chemical and X-ray 
analyses of the alcoholic-iodine residues and the relative 
amounts of any particular type of inclusion in a given 
deposit. The vertical sections of each weld had, 
in general, very fine grain-size (about 9 A.S.T.M.), 
except for a layer about 4 in. deep from the top 
surface. The grain-size did not change appreciably 
after normalising at 950 deg. C. It is probable that 
during each successive run, the heat was sufficient to 
normalise the metal deposited previously. 


(To be continued.) 





NOTES ON NEW BOOKS. 


The Stoker’s Manual. Prepared Under the Direction 
of the Fuel Efficiency Committee of the Ministry of 
Fuel and Power. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 6d. net.] 

ALTHOUGH the art of a skilled fireman can never be 
acquired from a book, it is well, nevertheless, that boiler 
operators should be encouraged to read and think 
about the principles of their craft. No one can com- 
plain of any lack of literature on the subject, though 
most of it is likely to be more appreciated by the 
student than by the man who earns his wages on the 
firing floor. The present little handbook has been 
produced by the Ministry with the object of interesting 
stokers in their everyday duties, so that they may 
realise better the importance of their job and have a 
clearer understanding of the principles underlying 
efficient operation. It is addressed particularly to the 
operators of ordinary industrial boilers of the shell 
type, with or without mechanical stokers. A section 
on central-heating boilers is included, also a few 
elementary facts about combustion. The language 
throughout is simple, the statements are plain and 
the book is amply illustrated. The subject matter 
hardly calls for criticism, but the excellent advice to 
lag all exposed boiler surfaces, including boiler fronts, 
is neutralised by the artist who disregards it in his pic- 
ture of the hand-firing of a bare-fronted Lancashire 
boiler on the cover. An even worse lapse occurs 
inside the book where a man is shown carefully hunting 
for air leaks around a Lancashire boiler which cannot 
have a particle of lagging even on the top, to say 
nothing of the front, as all the rivets are visible. 





THE BRITISH ASSOCIATION OF CHEMISTS.—AN open 
meeting to discuss social security for chemists has been 
arranged by the London section of the British Association 
of Chemists. It will take place at the Royal Empire 
Society, Northumberland-avenue, London, W:C.2, at 
6.30 p.m. on September 19. 





** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is tn cach ense; where none te mentioned, the 

S ion is not illustrated. 

Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 

7s ifications may be obtained at the Patent 


“Bie Branch, 25, S Buildings, 


-lane, London, W.C.2, price 18. each. 


The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when 
word ‘* Sealed ’’ is a: > 

Aw may, at any time within two months the 

of the advertisement of the acceptance of a Complete 

8 fice , = notice at the Patent Office of 

opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 
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AERONAUTICS. 


568,267. Air-Cooling of Aircraft Engines. Constant 
Speed Airscrews, Limited, of Warwick, F. G. Marshall, of 
Leamington Spa, and P. Burton, of Warwick. (4 Figs.) 
May 14, 1943.—The invention is an air-cooling system of 
the kind in which the cooling air is drawn through the 
spinner. The spinner is known as a cooling spinner and 
consists of an outer shell 2 open at the rear to the engine 3 
and having an opening at the front, a concentric inner 
shell 5, and a series of helical blades 6 between the inner 
and outer shells so that when the airscrew and spinner 


(368,267) 


are rotating the blades induce a current of cooling air 
through the opening and force it under pressure over the 
engine. The inner ends of the helical blades 6 are ex- 
tended as far as possible into an annular chamber at 
the front of the engine, formed by inner and outer hous- 
ings 7, 8 which are both stationary. The outer housing 8 
is streamlined and entirely encloses the engine. Adjust- 
able louvres 10 control the outlet of the air heated by the 
engine. The effect of extending the helical blades is to 
increase the volume and pressure of cooling air delivered 
to the engine. (Accepted March 27, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


568,022. Steam Boiler. John Thompson (Wolver- 
hampton), Limited, of Wolverhampton, and H. Hartland, 
of Wolverhampton. (6 Figs.) July 2, 1943.—The inven- 
tion is a steam boiler in which the boiler flues communi- 
cate at their rear ends with a chamber from which the 
flue gases pass to the front end of the boiler. The 
chamber B is located in a cylindrical metal shell 6° 
attached to the rear end of the boiler propér, and where 
the shell constitutes the side walls of the chamber B it 
is lined with firebrick b®. Steel joists E extend trans- 
versely across the shell 6° above the roof bricks D: on 
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(ses.022 
the joists are laid steel rods F which pass through steel 
hangers G formed as metal strips. The hangers support 
steel rods H which pass through longitudinal holes 
formed in the bricks D. Each of the bricks D is recessed 
at each end so that two bricks may butt together endwise 
and leave a clearance to accommodate the lower ends of 
the hangersG. The front brick D! of each row is cham- 
fered at its under surface and nosed off at its forward end. 
The bricks D and D! are chamfered at their top longi- 


ee. 
tudinal edges to allow them to swing freely about the 
rods H. The rods F can roll freely on the joists & thus 
allowing the bricks to be packed closely together. Re. 
Placement of a brick is effected simply by withdrawing 
the supporting rod H. It is also a simple Matter to 
replace the hangers G and rods F, and even the joists E 
if necessary. The construction allows the bricks free. 
dom to move in either direction under expan ion, and 
80 prevents cracking under pressure. (Accepted March 
14, 1945.) 


MISCELLANEOUS. 


567,905. Shaft Bearing. O D. Lucas, of Waltham. 
stow. (3 Figs.) September 2, 1943.—A sleeve | of hard 
steel fits the shaft and constitutes the bearing, ang q 
flange 3 projects from the centre of its outer surface. 
The sleeve is rotatable in a race formed of two plastic 
rings 4 and 5 of a phenol-formaldehyde resin, each of 


(567.905) 


which is recessed to accommodate the flange 3. The 
assembly is locked together as a unit by a thin meta} 
cage 7 in the form of a ring with inturned flanges embrac. 
ing the race rings 4 and 5. One flange is spun over after 
the race and sleeve have been assembled in position, 
The race rings are formed with radial slots 9 which 
register, when the complete bearing is assembled, to form 
an oil hole. The cage 7 has a corresponding hole 10, 
(Accepted March 7, 1945.) 


567,983. Conveyor Joints. C.-W. Engineering Com- 
pany, Limited, of Stoke-on-Trent, and E. C. Seed, of 
Congleton. (6 Figs.) April 8, 1943.—The joint is de- 
signed primarily for use with endless-belt conveyors, 
and is designed for ease of manipulation. A troughed 
endless-belt conveyor consists of a number of lower 
frame units 12, arranged end-to-end in a row, and a 
number of upper frame units 14 also arranged end-to-end 
in a row and mounted above the lower units. The 
lower frame units are each in the form of an inverted 
trough, and they carry rollers 16, on which runs the 
lower run of an endless belt which is consequently 
protected by the top walls of the inverted troughs 12. 
Adjacent ends of these lower units have transverse butt 
straps 24, 26 and two joint parts on opposite sides of 
the conveyor for connecting the lower units and the 
adjacent ends of two upper frame units above them. 
The lower units also carry transverse triangular webs 
having at their outer ends joint supports 32, 34 with 
outturned flanges 36, 38 at their upper ends at the 
sides of the conveyor. Each lower unit also carries 











(567,983) 


two upper rollers which are journalled at their outer 
ends in the supports 32, 34, and slope downwards in 
the form of a wide-angled V. The upper frame units 14 
consists of spill plates situated one at each side of 8 
lower unit. One spill plate 40 is of channel section 
and lies substantially vertically with one side limb of 
the channel above the lower side limb which is situated 
just below the supporting flange 36 ; a second spill plate 
44 is of rounded inverted L-section with the shorter limb 
lying above the flange 38 that carries it, and the longer 
limb pointing obliquely downwards to overlap the 
inverted trough of the adjacent lower unit. Each 
joint 54, which connects together two lower frame units 
and the adjacent two upper frame units, is of the pin- 
and-slot type. Vertical locking legs 66, 70 are riveted 
on the adjacent ends of two side plates and have 
shoulders to seat on the adjacent flanges 36 and 38, 
through which the lower ends of the legs pass to enter 
locking recesses machined in the pin-and-slot joints of 
the lower units. The joint can thus be readily separated. 





(Accepted March 13, 1945.) 
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THE LEDO-BURMA ROAD. 


Amona the many remarkable engineering works 
which were carried out in the course of the world 
war, the construction of the Ledo-Burma Road 
must take a high place. This is not so much owing 
to the magnitude of the constructional works, from 
an engineering point of view, or from the number 
of men engaged, as from the unprecedented diffi- 
culties which were overcome. A road 420 miles 
long, of which 270 miles were in virgin jungle, and 
102 miles lie in a mountain section, where it rises 
to a height of 4,500 ft. above sea level, was built 
in fifteen months. This bald statement gives little 
idea of the magnitude of the task which was accom- 
plished. This may be indicated better by adding 
that the road crosses ten major rivers and 155 





secondary streams, that during seven months of the 


unhelpful attitude towards British interests. It is 
possible that, as an act of military strategy, the 
temporary closing of the road was successful in 
giving this country a little more time to organise 
and deploy its resources for the prosecution of the 
war in North Africa, but it clearly had no per- 
manent effect on Japanese warlike intentions, and 
British control of the road ended when Japan, then 
at war with Great Britain and the United States, 
captured Rangoon on March 8, 1942. 

By that time, the German war had become a 
world war, and the supply of arms and equipment 
to the Chinese armies, which were engaging large 
Japanese forces, took on a new importance. An 
aeroplane service was inaugurated by the American 
army, supplies being flown across to Pagoda and 
Punkin mountain ranges, which run southward 
from the Himalayas and form the boundary between 





Fie. 1. AgRiaL VIEW OF 


construction period 175 in. of rain fell in the moun- 
tain section and 100 in. in the valley, that the 
supply source for equipment for the American 
troops which built the road was 12,000 miles away, 
that the work did not enjoy the highest military 
priority, and that much of it was carried out in areas 
in which fighting with the Japanese was in progress. 

The Ledo-Burma Road connects Ledo in Assam 
with two points in the original Burma Road. This 
latter highway, which runs from Lashio in the 
Northern Shan State to Kunming in China, and 
onward to Chunking, was opened throughout its 
length in 1939, and formed an invaluable supply 
route between Burma and China for the service of 
the Chinese armies in the war between China and 
Japan. It will be remembered, with no satisfaction, 
that at a critical period in the German war 
this country found it necessary to close this 
road for some months, the purpose presumably 
being to pacify the Japanese Government which, 
at that time was, taking up, to say the least, an 











TypicaL SEcTION oF Roap. 


Burma and China. There is no doubt that 
valuable assistance was furnished in this way, but 
the amount of material which could be transported 
fell far short of what was desirable and in the early 
months of 1942 the British military authorities 
started work on a road from Ledo, over the Patkai 
mountain range, which forms the boundary between 
Assam and Burma, and onwards down the Mogaung 
Valley to Myitkyna on the Irrawaddy River. This 
route forms part of the present Ledo-Burma Road, 
as shown on the sketch map reproduced in Fig. 2, 
on page 222. It was intended that the British army 
should undertake the construction of the road 
southward from Ledo and that Chinese labour 
should build northward from Mogaung, but the early 
penetration of Japanese troops into Northern 
Burma soon ruled out this latter part of the 
programme. 

But little progress was made by the British 
authorities in the early months after the project 
was put in hand, and in October, 1942, General 





Stilwell and Lord Wavell (then General Wavell) 
had a meeting at which it was decided that the 
construction of the road should become an American 
responsibility. The decision was subject to the 
concurrence of Generalissimo Chiang Kai-Shek as 
it involved the utilisation of road-building equip- 
ment which had been supplied to China under the 
Lend-Lease agreement, but which, in the conditions 
then ruling, could not be delivered. Subsequently, 
American army officials met in Delhi to draw up 
details for the scheme, and on November 5, 1942, 
the plans were submitted to, and accepted by, 
General Stilwell. As the route for the road had 
never been properly surveyed, the plans were of 
an indefinite nature, and little more was decided 
than that the road should follow approximately an 
ancient trail across the Patkai mountains, which 
had been utilised by refugees fleeing into India 
from the tide of Japanese invasion in the early 
months of 1942. 

Ledo, which forms the northern terminus of the 
road and from which construction was started, is 
an obscure village in the north-east corner of Assam. 
It owes its Italian-sounding name to an Italian 
prospecting company which opened some coal mines 
in the adjacent hills. The town is connected by 
rail with Calcutta, but the northern section of the 
line is little more than a light railway which was 
built to serve the tea plantations in the neighbour- 
hood of Ledo. This railway, however, did serve 
as a supply route for the delivery of road-con- 
struction machinery. The town is surrounded by 
jungle-covered hills and to the east the Patkai 
mountain range cuts it off from Burma. Although 
this range forms the boundary between the two 
countries, it has never been adequately explored 
and the frontier remains a somewhat indefinite 
line. The jungle blanketing the mountains serves 
as @ home for Bengal tigers, cobras, and, what 
proved @ more serious menace to the constructional 
parties, blood-sucking leeches. There were also 
groups of Naga head-hunters, a tribe which is 
native to this part of the world. They do not, 
however, appear to have caused any trouble; they 
were presumably wise enough to keep out of the 
way of the American troops. The type of country 
through which the road had to be cut is, perhaps, 
best illustrated by figures presented to the United 
States Co: It is estimated that of 30,000 
refugees who fled before the Japanese advance and 
started on the narrow trail to India, 20,000 perished 
on the way. 

The first American detachment which was to 
take over the construction of the road, consisting 
of three battalions of coloured troops of the engineer 
corps, arrived at Ledo in December, 1942. The 
only equipment they had available with which to 
commence operations consisted of a few bulldozers 
and a fleet of British lorries which were practically 
worn out when taken over. Operations were 
started at once and as the initial portion of the 
road lay through tea gardens and the outlying thinner 
part of the jungle, the leading bulldozer reached 
Mile 15 on January 1, 1943. As it was desired to 
make as much progress as possible before the onset 
of the monsoon, efforts were mainly directed to 
pushing the road forward, the construction of 
access roads and maintenance operations on the 
stretch already open being deferred. The general 
method of construction pursued was to send out 
advance survey parties which determined the best 
route. They were followed by bulldozers which 
blazed a trail and, behind these, clearance parties 
broke up the felled timber with dynamite charges 
and pushed the debris to the roadside. Levelling 
and grading was then carried out, culverts and 
drains were constructed and the road was surfaced 
with gravel. No rock was available in the 
mountain section suitable for crushing to form 
road metal and gravel had to be obtained by 

ing in the rivers. For some parts of the 
road this had to be transported from 25 to 30 miles. 

This brief description of the general method of 
construction which was employed has interrupted, 
to some extent, the account of the progress of the 
road, but it will serve to facilitate understanding 
of the matter which follows. In pushing the road 
forward from Mile 15, shortage of equipment 
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threatened to slow down progress to an undesirable 
extent, and accordingly large numbers of Indian 
labourers were imported. These were mainly 
Kachin and Travencore coolies from the tea plan- 
tations of Assam and Bengal, and porters from the 
Garo and Darjeeling hill country. Their duty was 
to clear the new track by hand and although they 
served a useful purpose in the interval before new 
road-building equipment arrived, their work was 
never entirely satisfactory. Most of them were 
untrained and their terms of contract extended 
only from three to six months. At the end of 
their period most of them returned home and new 
hands had to. be trained. Language difficulties 
also arose and frequently sign language had to be 
resorted to. In addition to these labourers en- 
gaged in the early stage of the work, very large 
numbers of coolies were later employed in handling 


supplies, building sub-bases, and other work. Every 
religion and caste in India was at some time repre- 
sented and the use of 200 Indian dialects introduced 
serious administrative difficulties. 

In spite of these conditions, the road was gradually 
pushed forward, and on February 26, 1943, at 
Mile 38-5, it crossed over the Pangsau Pass into 


Burma. Shortly after this, the first rains of the 
impending monsoon fell. These turned the new 
track into a quagmire and by the middle of March 
all supplies were carried into the jungle by porters ; 
even the Indian Tonga ponies which had previously 
been employed became bogged in the mud, broke 
their legs and fell over the sheer cliffs on the Pangsau 
Pass. The struggle was carried on and by the end 
of March the leading bulldozer, operated by fuel 
carried by porters, reached Mile 47-3. Heavy rain 
then set in and all efforts had to be directed to 
securing the roadway that had been cleared 
already and had reachéd Mile 42-5. At this 
stage, when matters appeared to be getting 
desperate, a Japanese patrol was reported at a 
point beyond the road. Security patrols were sent 
out, but no contact was made with the enemy, it 
being learned later that a large Japanese contingent 
had been at Tagap, at Mile 79-4, on the future 
road, but had been forced to withdraw as their 
native porters and elephant-team contractors 
deserted. This is the nearest that Japanese 
forces in any strength ever got to the construction 
base at Ledo. Conditions were now serious, the 
advance engineer groups were. sleeping in water- 
logged tents and jungle hammocks; the jungle 
was infested with leeches, the bites of which festered ; 
and bulldozers were lost over steep banks which 
were saturated with rain and collapsed. Even the 
native-porter supply lines almost failed to operate, 
and the advance parties could only be supplied 
by dropping material by parachute. By September, 
the whole project had come to a standstill only 
42 miles from the starting point. 

At this unpromising stage of affairs, the whole 
work was placed under the direction of Brigadier 
General Lewis A. Pick, who was recalled from his 
post in charge of flood-control works in the Missouri 
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River valley. General Pick assumed command on 
October 13, 1943, and after a general survey of the 
situation, moved the road headquarters from Ledo to 
the farthest point which the road had reached. 
A few more miles had been constructed, when 
General Pick had an interview with General Stilwell 
in the rain-soaked tent which served as head- 
quarters. This was on November 3, and General 
Pick undertook to drive the road through to Shing- 
bwiyang, at Mile 102-74, by January 1, 1944. 
Actually this was achieved four days ahead of 
schedule, 54 miles of road being cut in 57 days, 
and a convoy of 55 lorries carrying Chinese troops 
followed the leading bulldozer into Shingbwiyang. 
The opening of the road to this point provided a 
route for the Chinese-American forces to enter 
North Burma in strength. To assist in the military 
campaign, a combat road was constructed through 





Sire or 50-rt. Bripcgk WasHED Away IN Monsoon. 


the jungle, armour-plated bulldozers proceeding in 
front of the infantry. This operation involved the 
temporary diversion of a large percentage of the 
engineers from work on the Ledo road. 

In constructing this section of the road through 
virgin jungle at a rate of nearly a mile a day, 
General Pick instituted round-the-clock working. 
All possible lighting equipment was assembled, but 
as this proved insufficient, it was added to by 
burning flares in buckets of oil. This first part of 
the road lies over the Patkai Mountains and rises 
to a height of 4,500 ft. above sea level, the moun- 
tains themselves, in its immediate vicinity, reaching 
an elevation of 6,000 ft. Many streams and rivers 
were met on each side of the summit of this moun- 
tain section, including the Tanai River, or Upper 
Chindwin. These were crossed by building tem- 
porary timber bridges, efforts being concentrated on 








SEPT. 2I, 1945. 


ENGINEERING. 


223 








‘ a ps Mar ° ad 
ens : pa. 


AE ay 


e 
A 


_- 
my 
4. 

£ 


THE 





Fig. 5. AERIAL VIEW OF 


Two-Mite Lone Timper Causeway. 


LEDO-BURMA ROAD. 
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Fic. 6. First Mimirary Convoy For Cutna ASSEMBLED AT LEDO. 


the provision of a usable road with little regard to | washouts and settlements were common, and six | | permitted it to be reinstated the timber decking could 


its quality. 
easiest track, which it was realised might not repre- 

sent the final location of the road. Later, when the 
valley section was under construction, the mountain | 
road was improved by eliminating bad curves, 
making new fills and constructing a road-drainage | 
system. This work reduced the distance between | 
Ledo and Shingbwiyang from 117 miles to 102 miles. 


Progress was assisted by following the | major bridges were swept away by floods during | be replaced in eight minutes. 


one 24-hour period. In spite of these difficulties, 


| the road was never blocked for more than 96 hours, 


and it continued to play a major part in the North 
| Burma campaign by acting as the supply route for 
| troops and material. It was also utilised to bring 
forward road-construction machinery to facilitate 


| the building of the southern section, and by October 


An idea of the jungle country through which the | an extensive equipment of new bulldozers, shovels, 


road was built, and the irregular track which it | 
had to follow, is given by the aerial photograph | 
reproduced in Fig. 1, on page 221. 

At Shingbwiyang, which stands at the end of | 


the mountain section and beyond which the road | 


rock-crushers, culverts, bridge sections, etc., had 
been assembled at Warazup. Much of the construc- 
| tion that had been carried out in order to push 
the road forward to Warazup as rapidly as possible 
was necessarily of a more or less temporary character. 


lies in the Hukawng Valley, an air strip was cleared, | This applied particularly to the many bridges over 


and a hospital constructed. 
important assistance in the North Burma campaign, 
which was then raging. The rate of progress of 
the road down the valley was determined, however, 
more by the weather and the natural difficulties 
encountered than by Japanese opposition. Sniping 


parties had to be dealt with and members of the | 
constructional staff were wounded, while at times | 


the leading bulldozers were held up by the combat 
situation, but it was civil engineering rather than 
military considerations which determined the rate 
of progress. The construction of ancillary works 


at Shingbwiyang did not interrupt the progress of | 


the road, as it was of the first importance that it 
should be pushed forward as far as possible before 
the onset of the 1944 monsoon. Shingbwiyang is 
at Mile 102-74, and by February, 1944, the leading 
bulldozer had reached Mile 134-5; by May, it was 
at Warazup, at Mile 189-20. The full force of the 
monsoon then set in and no further progress could 
be made until October, but the maintenance of the 
road already constructed occupied all the energy, 
staff and equipment available. 

The situation which had to be dealt with is illus- 
trated by the facts that at Shingbwiyang the total 
rainfall for the monsoon season was 150 in. and 
that at one point on the road 15 in. of rain fell in 
two days. As a result of these conditions, slides, 


These proved of | rivers and streams. 





These were built of hand- 
hewn timber by Chinese military engineers, and 
although they served a vital purpose in the initial 
service of the road, many did not stand up to the 
combination of heavy traffic and monsoon condi- 
tions, and were ultimately replaced by Bailey and 
other types of steel bridge. 

The construction of one of these timber bridges 
by Chinese engineers is shown in Fig. 7, on page 230, 
and twoexamples of failures during the monsoon are 
illustrated in Figs. 3 and 4, on the opposite page. 
Fig.3 showsa bridge 52 miles from Ledoin which the 
timber structure is completely wrecked and has been 
replaced by a steel span. In many cases both the 
bank and bridge abutment were swept away and 
the fact that no incident of this kind resulted in 
the closure of the road for more than four days 

indicates the energy with which the work was 
pursued. An impressive example of the conditions 
which had to be dealt with at times is furnished 
by Fig. 4. This shows the wash-out of a° 50-ft. 
bridge situated 18 miles north of Shingbwiyang. 
In some cases, rivers were crossed by constructing 
pontoon bridges. An example of this procedure 
was given by the crossing of the Nam Yung River, 
75 miles from Ledo. At times of the worst floods 
this bridge of boats had to be temporarily dis- 
mantled, but it is stated that when conditions 





Clearly, however, this 
brief period could not include the re-mooring of any 
of the boats which had been displaced. One of the 
most interesting pieces of civil-engineering work 
carried out during the monsoon of 1944 was the 
construction of a timber causeway, two miles long, 
across a stretch of flooded jungle land in the 
Hukawng Valley, about 45 miles south of Shing- 
bwiyang. This structure is shown, during the con- 
struction period, in the aerial photograph repro- 
duced in Fig. 5, on this page, and it is shown com- 
pleted and in use in Fig. 8, on page 230, The 
height of the deck is from 6 ft. to 9 ft. above the 
natural road level, the purpose of the structure 
being to enable traffic to be maintained during flood 
conditions in the valley. The piles were of local 
undressed timber, but the decking was of sawn 
planks provided by two lumber mills, and 
transported over the track from Ledo. Altogether 
about a million feet of sawn planks were used. 
This causeway was constructed in forty days and 
averted a serious interruption of the supply service 
by the flooding of the road. 

With the end of the 1944 monsoon, the building 
of the valley section of the road was pushed forward 
energetically. By this time adequate supplies of 
equipment had been assembled and progress was 
greatly facilitated by oil supplies furnished by a 
pipe line which had been laid from Ledo, roughly 
parallel to the road. This line had reached Shing- 
bwiyang by March, 1944. Construction was so 
rapid that connection was made with the Burma 
Road at Bhamo by the end of the year and the 
route from India to China was officially declared 
open for military traffic on January 25, 1945. 
Bhamo stood at the terminus of a rough narrow 
road which connected to Wanting on the main 
Burma Road. This pre-existing link in the Ledo- 
Burma, which is indicated in the map, Fig. 2, 
required so much reconstruction that it may well 
be included in the total length of road built, The 
distance from*Ledo to Wanting is 478 miles. In 
the first ten months of operations, 42 miles of 
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this were covered, but after General Pick was put 
in charge, 436 miles were constructed in 15 months. 

The road south from Warazup did not follow the 
old native trail in the valley, but was built at a 
higher level along the hillside, and one of the first 
operations undertaken was the construction by 
Chinese engineers of a “ corduroy ”’ road, 10 miles 
long, across the swamps to enable plant and supplies 
to be transported to the foothills. Traffic over it had 
to be restricted to a maximum speed of 5 m.p.h. 
With more plant available, rapid progress was made 
on the hillside road and by November, Mogaung 
had been passed and Myitkyina reached. The 
Japanese were driven out of Myitkyina during the 
monsoon, but still held Bhamo, while this section 
of the road was under construction. Myitkyina 
stands at a vital point on the Ledo-Burma road, 
where it crosses the River Irrawaddy, ‘and the 
Japanese were only driven out after a 74-day siege. 
They were only ejected from Bhamo in December 
1944. The serious military operations which were 
in progress in the area of the valley section of the 
road during its construction at times gave the 
engineering work a military character, and fre- 
quently the leading bulldozers were preceded by 
gangs with mine detectors. Much work was also 
demanded of the engineering teams in the con- 
struction of temporary combat roads and tracks. 

Among the major bridges on the southern section 
of the road are those over the Irrawaddy, Nam 
Tabet, and Salween Rivers. At the point of crossing, 
the Irrawaddy is 60 ft. deep at flood times, and its 
level, between high and low stages, varies by 45 ft. 
It was first crossed by a pontoon bridge, but a 
specially-designed floating bridge has now been 
installed. The interesting bridge over the Nam 
Tabet River carried on rubber pontoons, is illus- 
trated in Fig. 9, on page 230. Practically all 
pontoon bridges have now been replaced by per- 
manent two-way bridges carried on piles. Fig. 10, 
on page. 230, illustrates a temporary footbridge 
across the Salween River, over which troops moved 
and supplies were carried by porters. This was 
situated at the site of a suspension bridge forming 
part of the earlier road to Bhamo, this bridge having 
been blown up by the Chinese in the early stages 
of the campaign to prevent it from being used by 
the Japanese. The temporary footbridge, shown in 
Fig. 10, has now been replaced by a new suspension 
bridge. 

The road as now constructed, including the new 
cut-off marking an alternative connection to the 
Burma road, as shown in Fig. 2, has a minimum 
width of 33 ft. in the mountain section and one of 
49 ft. in the valley. The filling and excavation 
required necessitated the moving of about 100,000 
cubic yards of material for each mile of road in the 
mountains and 25,000 cubic yards for the same 
length in the valley section, and on the average 
1,200 ft. of culvert had to be installed for each mile of 
road built. The supply of surfacing material raised 
many difficult practical problems. In general, the 
formation over which the road passes is a sandy 
loam, quickly reduced to liquid mud by the passage 
of traffic. There is a certain amount of rock in the 
mountain section but it is of the nature of soft 
shale and quickly grinds to powder if used as road 
metal. The only available material suitable for 
road surfacing was the gravel of the streams and 
rivers and this was utilised throughout, although 
at times it had to be transported over distances as 
great as 30 miles. The lorries to be seen on the 
timber causeway illustrated in Fig. 8 are carrying 
road gravel. As constructional machinery gradually 
became available, cranes equipped with drag-line 
buckets were employed to obtain gravel from the 
rivers. Initially, a 12-in. layer of gravel was 
placed over a width of 20 ft. on the mountain 
section of the road, representing about 3,865 cubic 
yards per mile. Later, however, an additional 
1,920 cubic yards per mile was required to deal 
with settlement, shrinkage and wash-out. On the 
valley section the original cover was 8 in. of gravel, 
representing 2,580 cubic yards per mile. Later, 
maintenance required an additional 860 cubic yards 
per mile. 

The whole project included much ancillary work, 
such as the construction of camps and hospitals, 





several million square feet of covered warehouse 
space, parking strips, and a number of airfields with 
a total area of 70 acres. Several hundred miles of 
temporary combat and supply roads, pack trails and 
access roads were also constructed. What role 
the Ledo-Burma Road will play in the post-war 
development of the area through which it runs it is 
impossible to predict, but it represents a magnificent 
engineering achievement directed to military ends 
which are graphically illustrated in Fig. 6, on page 
223, which shows the first military convoy assem- 
bling at Ledo, in January, 1945, before setting out 
on its thousand-mile journey to Kunming. The 
photographs from which this and the other half- 
tone illustrations appearing in this article have been 
reproduced were furnished by the United States 
Army Signal Corps. 
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Manual of Special Library Technique. By J. E. 
Wright. The Association of Special Libraries and 
Information Bureaux, 52, Bloomsbury-street, London, 
W.C.1. [Price 6s. 6d. to members, 8s. 6d. to non- 
members. } 

In the first chapter of this manual, the author says 
that “a special library . . . must function, to some 
extent at least, as an information bureau.”” Some 
of the people who are concerned in the operation of 
the information departments of research organisa- 
tions or industriaLfirms might be inclined to reverse 
this sentence and to say that an information bureau 
must, to some extent at least, take the form of a 
special library. An information bureau and a 
special library have much in common, but the terms 
are not synonymous ; if they were, there would be 
no purpose in the appearance of both in the name of 
the Association responsible for the publication of 
this volume. There are some libraries, or sections of 
libraries, such, for instance, as the commercial 
departments of some municipal libraries, which are 
first and foremost special libraries, although no 
doubt in many cases they act, “ to some extent at 
least,” as information bureaux. There are, how- 
ever, many special libraries which are primarily 
the operating material of information departments, 
although they serve also as libraries in the usual 
sense of the term. 

The purpose of this preliminary dissertation is to 
suggest that an adequate special library is an 
essential part of the proper equipment of an informa- 
tion bureau—and it is to be feared that in many 
organisations this is not adequately realised. As 
Mr. Wright says, in a slighly different connection, 
“ only in a few cases is the difference between a poor 
library service and a first-class library service appre- 
ciated.”” In many commercial and industrial in- 
formation departments, the funds provided for the 
purchase of books and periodicals is very inadequate 
and the information bureau of at least one Govern- 
ment scientific research organisation, which is much 
concerned with the examination of foreign technical 
periodicals, has a most meagre equipment of foreign- 
language dictionaries. A special library being an 
essential part of the equipment of an information 
department, it is clearly desirable that those who 
operate the latter should have some knowledge of 
library methods. As Mr. Theodore Besterman says 
in the preface to this manual, the conditions created 
by the war led to a great increase in the number of 
information bureaux in Government departments 
and other organisations, but often no properly 
trained staffs were available to operate them. The 
difficulty has been met in part by the courses in 
special librarianship instituted by the Association of 
Special Libraries and Information Bureaux, of which 
particulars have been given more than once in these 
columns, but the courses can by no means cover 
the whole field of demand ; the present manual is 
designed to supplement them and to provide instruc- 
tion for the large number of information bureau 
officers who are unable to take part in instructional 
courses. 

There is a further aspect of this matter which has 
little to do with war-time shortages. The staffs of 
technical libraries are seldom trained librarians and 
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it is doubtful if librarians per se would have been 
recruited for the new information departments set 
up in recent years, even had they been available, 
The first requirement for those who operate teclinical 
or scientific information bureaux is adequate genera] 
knowledge of the sphere of work covered by their 
particular bureau, but unless this is supplemented 
by some knowledge of library methods, they are not 
likely to operate their departments in the most 
efficient way. The necessary instruction will be 
found in this manual, set out in a clear and intcregt. 
ing manner. Mr. Wright is connected with the 
special library and information department of the 
Post Office Research Station, and he deals with his 
subject throughout, and selects his examples from 
the scientific sphere. No doubt the instruction he 
furnishes could readily be applied in a purely com- 
mercial organisation, but the scientific point of view 
will appeal to a very large number of information 
officers. 


Aviation. By H. E. Wimperts, C.B., C.B.E. Oxford 
University Press, Amen House, Warwick-square. 
London, E.C.4. [Price 3s. 6d. net.] 

TuHE name of Mr. H. E. Wimperis is so well known 

in connection with the development of flight in 

heavier-than-air machines as to be a sufficient 
recommendation in itself of this excellent: little 
manual, in which he has summarised not only 
the generally appreciated historical background to 
modern aviation, but has brought the story so far 
up to date as to include notes on radar. Much of 
the material has been published elsewhere, of course 

—that is inevitable in any survey of this kind— 

and a good deal of it under Mr. Wimperis’s name ; 

for instance, in his Thomas Hawksley Lecture to 

the Institution of Mechanical Engineers in 1944. 

In linking such extracts and paraphrases together, 

however, he has interpolated many anecdotes and 

comments, arising from personal experience, which 
weld them into a very satisfactory whole ; and the 
occasional philosophical disquisitions, are backed by 
so much inside knowledge that the book is worth 
careful study apart from its value as a record. 
The scope of the book is sufficiently indicated 

by the titles of the six chapters: “‘ The Growth of 
Flying,” “‘ The Research Endeavour,” “‘ Flight and 
Physiology,” ‘“‘ The Airplane in War,” “ Civil Avia- 
tion,” and “Aviation in Relation to World Security.” 
In addition, there is an appendix dealing with tests 
on models, another on the calculation of range, a 
glossary of technical terms, a short bibliography 
and an adequate index ; there are no illustrations, 
which some readers may regret, though it is difficult 
to see how they could be provided without a consi- 
derable increase in the size and cost of the book. 
It is comforting, up to a point, to be told that 
“ Britain is probably still ahead in very high-flying 
high-efficiency craft,” but less so to find, on the 
preceding page, the opinion that the United States 
may control as much as 75 per cent. of the traffic 
carried in civil air liners. As, however, the people 
of the United States undoubtedly are air-minded 
to an extent never found yet among the British, 
some such disparity is only to be expected, especially 
in a country where terminal delays (which may be 
considerable) constitute so much less a proportion 
of total journey time than they are liable to do 
here. Some of these delays may be reduced by 
the wider use of radar in connection with civil air 
transport, but the handicap of the distance between 
airports and the centres of population that they 
serve appears to be unavoidable in the absence 
of a production-model helicopter. Regarding the 
future prospects of such machines, it is significant, 
perhaps, that the index to Mr. Wimperis’s book 
does not mention the type. 





ELECTRODES FOR VERTICAL AND OVERHEAD WELDING. 
—A leaflet giving technical information relating to the 
properties of mild-steel electrodes for the vertical and 
overhead welding of mild steel and high-tensile structural 
steels (to B.S. 968) has been published by Messrs. The 
Quasi-Are Company, Limited, Bilston, Staffordshire. 
Full particulars are given of the electrodes available, 
together with operating data and a statement of the phy- 
sical properties that should be obtained on testing 
correctly welded joints to destruction. 
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CURRENT PRACTICE IN MARINE 
GEAR-CUTTING.* 
By A. W. Davis, B.Sc. 
(Continued from page 216.) 

TuE previous remarks have been made with reference 
toa spur wheel and they remain fundamentally correct 
for the cutting of a helical wheel, since the instantaneous 
contact of pinion to wheel occurs along a series of lines 
running diagonally from tip to root of the teeth within 
the axial band of the contact zone, each of which lines 
is generated by the hob at the same instantaneous 
position of the master wheel. A slight modification to 
the theory becomes necessary in regarding the appear- 
ance of undulations along the length of the tooth of a 
helical gear, and this applies also to the measurement of 
such undulations at constant tooth depth. 


For such considerations, the ratio = must be multi- 
plied by the factor ities , where f is the axial feed 
per revolution, 6 is the helical angle, and D is the pitch- 
circle diameter of the gear being cut, the significant 
figure is the fractional portion of this multiple, repre- 
senting the fractional portion of the rotation of the worm 
between successive feeds in the cutting of two points at 
the same depth on any individual tooth. For sake of 
reference, this fractional portion will be referred to as 
the, * helical creep fraction *’ and it will be -observed 


is to hob the external teeth with a hob having suitably 
curved flanks, so as to give broad meshing with straight- 
sided internal teeth. This permits hand correction to 
be made to the * of these teeth as necessary, a 
performance which is impracticable with hollow profiles. 

Comments relating to point 5, of Table II, page 215, 
ante, have been covered by previous remarks. With 
regard to point 6, it is essential that pitch errors in 
the creep-ring spur teeth should be regarded, not 
on an absolute basis, but in relation to the corre- 
sponding positioning of the wormwheel teeth. Errors 
in the creep-ring teeth may be measured through 
the medium of the worm drive with a divided plate on 
the worm shaft, and any necessary corrections may be 
made by hand work. One firm of hobbing-machine 
manufacturers have recently perfected a system of pro- 
duction whereby the internal teeth of creep ring 
are hobbed with a fly cutter, the creep ring being rotated 
by the worm and the normal driving shafts leading to it. 
To obtain the greatest benefit of this process, the 
necessity has been stressed of arranging for the spur 
or bevel wheels which correct for the number of teeth 
in the creep gear to be arranged in the train of gears 
to the hob, rather than in the train between the motor 
and the table. By this means it can be arranged that 
the shafts leading to the worm perform an exact number 
of revolutions for each revolution of the worm, thereby 
ensuring that the method of producing the creep-ring 
teeth, as described, corrects not only for worm errors, 
but also for cumulative and eccentricity errors in the 





gears leading to the worm driving shaft. 


TABLE III.—EFFecTIVENEss OF Post-HOBBING PROCESSES. 





Finishing Process. 





Nature of Error. 
Skilled Handwork. 


| 
| 
= 


Shaving. Lapping with Suitable Technique. 





Defective helical angle Effective 


ShortJwave undulations Impracticable 


Long-wave undulations impracticable except for long- 
est waves 
Pitch inaccuracy Impracticable 


Defective tooth profile Can effect improvement 





No undulations 
No pitch errors 
Minimum profile error 


| a 


For highest-quality gears, the 
prime necessities of hobbing 
accuracy for the appropriate 
finishing process to be fully 








Not effective Effective. 
Effective Effective. 
Not effective Effective. 


Not effective 


Effective 


Not effective. 


Can be effective, but if tech- 
nique is not skilled the result 
can be the reverse. 

No error in helical angle 

No long undulations 

No pitch errors 





No pitch errors. 
” A 





effective are : 
| No long undulations 


(Applied successively) 


No pitch errors 





Micro surface finish as produced Axial scoring eliminated by 
by each process | subsequent running 
| 
| 
| 





Comments 


Polished Mat surface consisting of radial 
scoring which does not appre- 
ciably reduce in service. Some 
abrasive embedded in surface. 
Pitch line polished. 











Pitch errors as hobbed must be an acceptable minimum in all circumstances 
— 





| In the absence of long-wave hobbing undulations this com- 
bination process gives a seemingly ideal finish 


long-wave undulations exist 
they can be corrected by this 
process only and the lapped 
surface finish must be accepted. 


| = 





that, although the creep fraction is a constant for the | 


machine, the helical creep fraction varies with the 
diameter of the gear, its helical angle and the feed 
employed. On a solid-table machine, the creep frac- 
tion is zero, but the helical creep fraction will have a 
definite value; and correspondingly, although the 
fundamental error of a solid-table cut gear is a profile 
error at right angles to the instantaneous line of con- 
tact, giving no axial wave on a spur tooth, the apparent 
error along the length of a helical tooth is wave form. 
It may be added that the helical creep fraction exceeds or 
falls short of the creep fraction by an amount varying nor- 
mally between about 0-02 for wheels to 0-10 for pinions. 

An illusion tends to be created by the contact of the 
master wheel and creep-ring teeth, in that it would 
appear that the length of the zone of contact between 
an internal and an external gear is considerably greater 
than is actually so. The geometric construction involv- 
ing the oblique line of contact holds good, however, for 
an internal gear and, bearing this in mind, it is seen that 
the zone of contact between the two elements is, in 
fact, quite short. Thus, any error in the profile of the 
teeth will tend to produce a cyclic error of contact 
closely analogous in its effects to the worm error in a 
solid-table machine. It is absolutely essential. there- 
fore, that the radial depth of contact between master 
wheel and creep-ring teeth should be broad, to ensure 
uniformity of motion. This is sometimes difficult to 
achieve, by reason of the fact that, to mesh with an 
involute external tooth, the internal tooth must have a 
hollow profile, and as this cannot be hobbed it must be 
produced with a form cutter. An alternative scheme 





* Paper read at a meeting of the Institution of 
Engineers and Shipbuilders in Scotland on February 27, 
1945. Abridged. 


Comment has just been made on one important 
aspect of errors in the gear train, but it might be added 
that many intermediate wheels which, in the past, were 
often regarded as above suspicion by reason of the fact 
that they were “ fast running,” are in fact no longer 
immune now that such fine limits of precision are being 
sought in the final product. Mr. Couling has drawn 
attention to the errors that tend to be associated with 
differential gears, and he has gone so far as to advocate 
their elimination. The author does not share in this 
drastic condemnation of so useful a component, but it 
is certainly the..case that they demand the closest 
attention to ensure adequate accuracy. Although the 
motion between the differential component and the main 
driving worm may be relatively fast running, it is wrong 
to imagine that this action suppresses the effects of a 
slowly rotating differential wormwheel, which may have 
a considerable cyclic error, producing a relatively long 
wave undulation on the teeth of the work gear. A 
serious aspect of errors of this nature is that they may 
combine with creep-distributed worm errors to give 
axial bands of high spots, comparable in their effect to 
the worm errors produced by a non-creep machine. 
Considerable difficulty has been, and is being, experi- 
enced in impressing the manufacturers of small gears 
with the necessity for achieving supreme accuracy in 
relation to these components for use with hobbing ‘ma- 
chines. Various claims for accuracy are sometimes 
made, but it is often essential that these should be most 
carefully verified for their attainment in the finished 
product ; discrepancies which arise often from lack of 
appreciation of the real necessity for fine accuracy 
aggravate the difficulties under which the marine gear- 
cutting industry is labouring to achieve superiority in 
the standard of the British product, and a certain 





livening of interest is essential. 


The methods of hob-production and N.P.L.- inspec- 
tion are so good in this country that little need be 
said with regard to the accuracy of the hob teeth, 
beyond noting that the closest attention is necessary in 
this connection to ensure correct profiling of the gear 
teeth. An aspect, however that does call for more 
attention is the need for ensuring concentric running of 
the hob in the gear-cutting machine. It is altogether 
out of proportion that elaborate precautions should be 
taken to check hob tooth form and spacing to limits of 
fractional thousandths of an inch and then that the hob 
should be permitted to run eccentric with a total 
throw of, say, 0-003 in. (The spacing of the hob teeth 
is of secondary significance and to eis only 
by reason of the fact that the teeth are backed off 
and a disproportionately large space between cutting 
edges is reflected by a comparatively small hob tooth. 
But for this effect, the spacing would have no signi- 
ficance within reasonable limits of variation and this 
fact is frequently misunderstood.) 

It hag been suggested from more than one quarter 
that te only way of ensuring concentricity of the hob 
is $6 provide it with its own arbor, on which it would 
be finish-ground and from which it would never be 
removed. The author takes this opportunity of ex- 
pressing his strongest disapproval of this proposal. 
Hobs so mounted would be cumbersome and liable to 
damage, and, with constant fitting of the tapered 
union, the truth of the spindle, speaking in terms of 
fractions of 0-001 in., would not be maintained. In 
any event, a prolific cause of hobs running out of truth 
is eccentricity of the female taper, and the provision 
of integral arbors would not overcome this defect. 
Other proposals have been put forward for driving the 
hobs with keys fitting into the end instead of the 
barrel of the hob, but all these suggested alternatives 
appear to avoid facing up to the principal causes of 
the present trouble, which can be rectified quite readily 
with due care and without essentially altering our 
standards. 

Apart from the cause already quoted, the principal 
source of trouble is slackness between the hob and its 
arbor and what can only be described as a miserable 
fit of the hob key ; due essentially to the fact that, 
despite all the care given to the manufacture and 
inspection of hobs, the keyways are machined before 
hardening and subsequent distortion is not corrected, 
as it should be, by grinding. Examination of hobs 
chosen at random will reveal keyways of many and 
almost grotesque shapes. The first essential, then, is 
to make special provision for grinding these keyways 
to a fine tolerance. Hob shafts should be ground to 
about 0-0002-in. less in diameter than the hob bore, 
the spindle being cleaned with petrol and a drop of 
sperm oil applied before mounting the hob. The key 
and the keyway in the spindle should, of course, also 
be finished to a fine tolerance. The spindle should be 
checked for truth periodically, and critically examined 
after any event such as the breakage of a roughi 
hob. The truth of the running of finishing hobs should 
be checked before and after each finishing cut, in all 
cases. 

The necessity for achieving parallelism between 
the axis of the work and the travel of the hob carriage 
is very obvious and can only be obtained by the 
patient and unstinted application of skilled craftsman- 
ship. Parallelism may be affected by warm or cold 
draughts playing on one side of the machine, and 
sudden changes of temperature may otherwise affect 
the accuracy of cutting; gear-cutting machines which 
are subject to such conditions should be carefully 
screened. 

The various errors that, in some degree, are insepar- 
able from gear hobbing introduce surface errors on 
the gear teeth that, ultimately, can only be eliminated 
by some other process. Current practice in such post- 
hobbing processes may be broadly classified as skilled 
handwork on the teeth, lapping with abrasive, and 
shaving. The effectiveness of each of these systems, 
so far as the various hobbing errors are concerned, is 
shown in analytical form in Table ITI, on this page. 
The process which has been adopted frequently in 
marine practice in this country, as necessity or the 
desirability has arisen, has been handwork on the 
teeth—usually the pinion teeth—with possible subse- 
quent light lapping (more appropriately termed 
“ polishing’) by means of a narrow lapping wheel, 
running in mesh with the pinion against the action of a 
brake and slowly traversed across the face, accom- 
panied by the application of lapping compound. 
Handwork can obviously be effective in correcting for a 
divergence in helical angle of the meshing units, and 
with skilled work under the guidance of marking, the 
tooth contour can also be improved to increase the 
radial depth of the contact band. Handwork, however, 
is not effective in the elimination of undulations on the 
teeth, particularly those of short wave, by reason of 
the impracticability of attempting to correct so la 
a proportion of the total bearing surface of the teeth. 





(To be continued.) 
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3-KW FUSED PLUG AND SOCKET. 


In August, 1944, the Institution of Electrical Engin- 
eers issued a memorandum dealing with the question 
of the introduction of a new standard plug and socket 
for use particularly in connection with post-war hous- 
ing, although, as a standard, the new plug and socket 
might be expected gradually to replace older models in 
existing installations. The point was not emphasised 
in the memorandum, but there is no suggestion that 
the use of the new plug should be restricted to 
domestic premises ; it would be equally suitable and 
desirable for office buildings, schools, hospitals and 
many industrial applications. This memorandum, of 
which particulars have already been given in these 
columns * was, in a sense, a foreword to a section of the 
Post-War Building Studies No. 11, Electrical Installa- 
tions, which was published a few months later and dealt 
with in ENGINEERING, vol. 158, page 432 (1944). 

As the general situation, and the considerations which 
have led to the suggested introduction of a new stan- 
dard, have already been adequately dealt with, it is 
not necessary to review the matter in detail here, but 
it will be convenient, in introducing the main subject 
of this article, to say that the proposed plug would have 
@ capacity of 3 kW (13 amperes at 230 volts) and would 
replace the existing B.S.S. 546-1934, 2-ampere, 5-am- 
pere and 15-ampere plugs for all domestic purposes, 
enabling any electric appliance in a house to be plugged 
in to any socket. A fundamental recommendation on 
which the design of the proposed plug and socket is 
based is that “ all socket-outlets in small houses should 
be connected on ring circuits or on room circuits. This 
involves some departure from the I.E.E. Regulations, 
and in order that it may be done safely the socket- 
outlets must be fused locally either in the socket or in 
the plug.” It may be expected that the I.E.E. Regula- 
tions will be modified to permit of this practice before 
they are re-issued in the form of the Basic Safety 
Regulations the preparation of which is now under con- 
sideration by the Wiring Regulations Committee of the 
Institution of Electrical Engineers. 

The recommendations contained in Post-War Build- 
ing Study, Electrical Installations, have no statutory 
weight, but they are put forward by an authoritative 
body and it may be expected that they will be found 
to influence practice to a majorextent. In the particu- 
lar case of the proposed new standard plug and socket, 
@ questionnaire was addressed to all electricity-supply 
undertakings in Great Britain and Northern Ireland, 
replies being received from 350 undertakings, supplying 
approximately 85 per cent. of the domestic consumers 
of the country. This showed overwhelming majorities 
in favour of the ring-main proposals and the new plug 
and socket. It was stated in the Post-War Building 
Study that the British Electrical and Allied Manufac- 
turers Association had been invited, and had agreed, 
to proceed with the preparation of suitable designs of 
plug and socket with a view to submission to the British 
Standards Institution for the purpose of the introduction 
of a standard specification. 

As already stated, the recommendations made by 
the Electrical Installations Committee convened by the 
Institution of Electrical Engineers have no statutory 
authority, but as the Committee was appointed at the 
request of the Minister of Works, its status is almost that 
of an official body. As its proposals have the support 
of some 90 per cent. of electricity-supply authorities, 
and of the Electrical Contractors Association, it might 
have been anticipated that they would have found 
general acceptance as the basis of a new British stan- 
dard. In this connection, it is pertinent to remember 
that British standards also have no statutory authority, 
other than in so far as they are adopted and enforced 
by official bodies. The specifications issued by the 
British Standards Institution, however, are accepted 
in large measure and have had at influence on 
practice. This is undoubtedly largely due to the fact 
that, to quote the Institution’s own Handbook, “‘ the 
underlying principles covering the preparation of the 
British Standard are that : They shall be in accordance 
with the needs of industry and fulfil a generally recog- 
nised want; the community of interest of producer 
and consumer shall be maintained throughout the work 
. .. there shall be no coercion whatever by one 
section of the community over another section, the 
standardisation being arrived at by general consent.” 

As it is fair to say that the parties most directly 
interested in the plug proposals are the supply authori- 
ties and the electrical contractors, and as both of these 
are in favour of a new 3-kW plug with the fuse in the 
plug, it might have been expected that the proposals 
of the Electrical Installations Committee would have 
gone forward almost automatically as a basis for a 
new standard. It is understood, however, that since 
the reference of the matter to the British Electrical 
and Allied Manufacturers’ Association for the purpose 
of drawing up specific proposals for submission to the 
British Standards Institution, the Electrical Industry 
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Committee of this latter body has, apparently at the 
instigation of the British Electrical and Allied Manu- 
facturers Association, been increased by the addition 
of four new members, and the enlarged committee has 
shown a majority in favour of up-rating the present 
5-ampere B.S.S. 546 plug to 13 amperes and providing 
a fuse in the socket. 

As “in the preparation of British Standards every 
care is taken to consult all interests,” it may be 
assumed that these latest proposals will be brought 
to the attention of the supply authorities and the 
contractors. In some cases it is the practice to circulate 
draft standards, and in view of the sharp difference of 
opinion which has been revealed, this would appear 
to be a suitable occasion for that procedure to be 
followed. As the majority of supply authorities and 
contractors have indicated preference for a new 3-kW 
fused plug, it would not seem probable that they 
would, at this stage, favour an up-rated 5-ampere non- 
fused plug. In leaving this introductory aspect of the 
main subject of this article, attention may be directed 
to a leader in the June issue of the Journal of the 
Institution of Electrical Engineers. This makes no 
direct reference to the question of the 3-kW plug, but 
states that “steady and effective progress has been 
made by the drafting groups of the committee on Codes 
of Practice for the Electrical Equipment of Buildings ; 
and the Electrical Codes of Practice, when they are 
issued, will offer authoritative guidance on all aspects 
of electrical installation work.” It may be taken as 
certain that the ring-main proposals will be embodied 
in the Codes of Practice and as the introduction of a 
universal 3-kW plug is an essential feature of these, 
the question of plug design can hardly be ignored. It 
is stated in Post-War Building Studies No. 11, Electrical 
Installations, that ‘“‘ provision should be made in the 
plug for the accommodation of a cartridge type of 
fuse.” It does not seem likely that this definite recom- 
mendation will be departed from in a Code of Practice 
drawn up largely by the same hands. 

It was stated in the memorandum issued by the 
Institution of Electrical Engineers that there is ‘“‘ some 
doubt as to whether it is as convenient, from the 
users’ point of view, to have the fuse in the socket- 
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outlet as in the plug.” It was not indicated who 
entertained these doubts, but the greater convenience 
of being able to replace a fuse in a plug held in the 
hand as compared with the same operation in a socket 
fixed perhaps low down in a dark corner of a room is 
likely to be generally admitted by users. That this 
is the case is shown by the fact that in the replies to 
the questionnaire which was sent out, 95 per cent. of 
the consumer-weighted vote was in favour of placing 
the fuse in the plug, and the paragraph which has been 
quoted from what may be described as the “ specifica- 
tion” for the new plug and socket contained in the 
Post-War Study, specifies definitely that the fuse 
should be in the plug. 

The Post-War Building Studies No. 11, Electrical 
Installations, was published in July, 1944, and it is of 
much interest that Messrs. Dorman and Smith, Limited, 
Ordsal Electrical Works, Salford, published a booklet 
entitled ‘“‘ Domestic Standard Fused Plug and Socket,” 
in which they dealt with and described the 3-kW 
(13 ampere) plug and socket which they had developed. 
The booklet may be said to have embodied all the argu- 
ments in favour of the adoption of a single standard plug 
for all domestic applications contained in the various 
more official publications which subsequently appeared. 
These early suggestions and development work by a 
firm having some 60 years practical experience of the 
problems involved confirm the soundness of the pro- 
posals made by the Study Committee which drew up 
Post-War Building Study No. 11. In this connection 
it is also of interest to note that another firm of high 
standing, Messrs. A. Reyrolle and Company, Limited, 
are also making arrangements for the large-scale 
manufacture of plugs and sockets of similar design. 

The Dorman and Smith 3-kW plug and socket are 
illustrated in Figs. 1 and 2, on this page. The plug is 
of compact design, the body measuring 1 } in. by 1 ~ in. 
wide by 1 in. deep. As the closer the pin centres are 
the easier it is to insert the plug, the pitch of the pins 
is only slightly greater than the existing B.S. 2-ampere 
plug. The distance between the current-carrying pins 
*s 0-75 in. and to the earthing pin 0-676 in. In the 
2-ampere plug both these dimensions are 0-570 in. 
The current-carrying pins are 0-2656 in. in diameter 
and the earth pin 0-3125 in. These dimensions are 
only slightly less than those of the 15-ampere B.S. plug, 
which are 0-278 in. for line and neutral and 0-343 in. 
forearth. For the B.S. 5-ampere plugs the correspond- 
ing dimensions are 0-2 in. and 0-278 in. The pins are 
of the split non-closing type and are solid with their 
terminals ; they may be pushed out for easy wiring. 
A feature of considerable practical convenience is that 
the length of tail required for the earth connection 18 
the same as that of the current connections. The 
socket outlet is designed to fit into a standard box and 
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is conveniently arranged for ring-main wiring, as con- 
nection is made by baring a short section of the main 
conductor, which has neither to be cut nor doubled 
back. The socket tubes are split and reinforced with 
strong springs, and a shutter, operated by the insertion 
of the earth pin, covers the current-carrying sockets 
when the plug is withdrawn. 

The most novel feature of the plug is that the fuse 
is carried in one of the pins or, more correctly, takes the 
place of one of the pins. This arrangement has un- 
doubtedly assisted in the restriction of the plug to such 
modest dimensions. The fused pin is shown separate 
from the plug in Fig. 1 and the method by which it is 
secured in position is illustrated in Figs. 3 and 4, on 
the opposite page. It has a threaded end which screws 
into the terminal block, a conical spring, which closes 
flat when fully compressed, being interposed between 
the pin and block. The smallest coil of the spring grips 
the screw thread when the pin is being withdrawn and 
this, it is claimed, makes it virtually impossible for the 
pin to be loosened by vibration. The pin is sold retail, 
in a similar way to a cartridge fuse, different ratings 
being supplied as required. When a fuse blows, the pin 
is removed by the user and a new one inserted. It may 
reasonably be suggested that this simple operation will 
not always be satisfactorily performed and that the 
plug may not be screwed home. The design, however, 
allows for this contingency, and even with the plug only 
partly screwed in, satisfactory contact is maintained. 
Many tests have been made to confirm this and, as an 
example, a pin which showed a temperature rise of 
15 deg. C. above ambient at full load when screwed fully 
home, showed only 15-5 deg. C. under the same condi- 
tions but with only half of one turn of thread engaged. 

The fuse is housed in a tube of Alorite, with brass 
caps $ in. long at each end. The inner cap makes 
contact with the socket tube and the outer with the 
pin terminal; a length of only #4 in. of the insulating 
tube is exposed. Alorite is a ceramic material which 
is non-hygroscopic and shows remarkable resistance 
to thermal and mechanical shock. Twenty Alorite 
tubes immersed in water for 24 hours and then wiped 
free of surface moisture showed no gain in weight, 
and when, immediately after weighing, they were tested 
at 2,000 volts R.M.S. for one minute with electrodes 
4 in. apart, there was no flash-over. In the course of 
mechanical tests, six Alorite fuse pins were dropped 
30 ft. on to a concrete pavement without fracture, 
although in a similar test with fuse pins made up 
with ordinary ceramic material, all broke. In another 
test, an Alorite tube, similar to that used in making 
up the fuse pins, was held between two blocks of steel 
of Rockwell hardness B.67. The arrangement was 
placed in a two-ton screw press and the ram brought 
down. The tube was forced into the steel blocks to a 











depth of about yy in., and when the ram was lifted the 
tube carried the lower steel block, weighing 114 lb., 
up with it. The transverse strength was tested by 
inserting one end cap of an Alorite fuse tube into a hole 
drilled in a block of cast iron. The other end-cap was 
placed in a hole bored in the end of a steel rod on 
which weights were hung until the Alorite tube broke. 
Similar tests were made with ordinary fuse porcelain. 
The average of three tests with Alorite tubes showed a 
breaking weight of 133} lb.; the average of four 
ordinary ceramic tubes showed 29} lb. Resistance to 
thermal shock was demonstrated by heating an Alorite 
tube to over 1,200 deg. C. and immediately pressing it 
into a block of ice. The tube did not crack and there 
was no flash-over when it was, immediately afterwards, 
subjected to 2,000 volts R.M.S. for one minute. 

The time-current characteristic of the Dorman and 
Smith 13-ampere fuse is shown by the curve reproduced 
in Fig. 5, opposite. With a current of 20 amperes 
the fuse did not blow in 60 minutes; with one of 
22 amperes, it blew in 9 minutes, The minimum fusi 
current, which is defined as that current which wi 
cause the fuse to blow in a number of minutes numeri- 
cally equal to eight times the square root of the current 
expressed in amperes, is 20-8 amperes. This gives a 
fusing factor, which is defined as the ratio of the 
minimum fusing current to the rated current, of 1-6. 
The discriminating quality of the fuse was shown by 
placing a 15-ampere standard fuse of high-class make 
in circuit at full load for 30 minutes in order to bring 
it up to working temperature. It was then put in 
series with a cold Dorman and Smith 13-ampere fuse 
and the two were short-circuited across a 230-volt 
alternating-current supply, the prospective current 
being 9,000 amperes. In three tests, with a new 15- 
ampere fuse each time, the fault was cleared by the 
13-ampere fuse leaving the 15-ampere fuse intact. 

The fuse has been subjected to short-circuit and 
temperature-rise tests at the National Physical Labora- 
tory and other places. In tests carried out at the 
Trafford substation of the City of Salford Electricity 
Department, in which power was obtained from a 
10,000-kVA transformer feeding a 1,000-kVA trans- 
former across the 400-volt terminals of which the fuse 
was directly connected, it was estimated that the 
prospective fault kVA exceeded 25,000 three-phase as- 
symetrical. In every test the fuse cleared the fault 
with no report, but with the production of a red glow 
in the Alorite tube. This matter is of importance, as 
with the fuse carried in the plug of a portable appliance 
it is very desirable that blowing should be silent. 
Many tests have been carried out in which the plug 
has been inserted into a live socket with a prospective 
short-circuit current of about 5,000 amperes. In 
cases there has been a slight red glow, but no report. 


STITCHING MACHINE 
FOR CONVEYOR BELTS. 


A DESORIPTION was given in the issue of ENGINEERING 
for August 21, 1942, page 146, of a cramp for joining, 
in the longitudinal direction, such parts of worn 
rubber conveyor belts as might be usable after the 
damaged portions had been cut away. The cramps 
somewhat resembling staples, were developed by Messrs. 
J. E. Hayden, Limited, Nilos Works, Darnall-road, 
Sheffield, 9, and at the time the article mentioned 
above was published they were driven into the belt, 
and clenched in it, by hand. Since then, however, the 
advantages of the process, from the point of view of 
saving material otherwise likely to be discarded, have 
been so generally recognised that Messrs. Hayden have 
developed the power-driven stitching machine shown 
in the accompanying illustration, this machine being, 
clearly, much more rapid in operation than is the former 
method. The nature of the joint made will be evident 
from the conveyor belt seen in the machine. Conveyor 
belts as used, for example, in the coal-mining industry, 
show the first signs of wear at their edges ; the rubber 
covering lifts and peels, thus exposing the cotton 
foundation to the face of the idler pulleys with subse- 
quent fraying of the fabric. The deterioration is often 
such that the belt must be taken out of service although 
the greater part of its width is still in good .condition. 

After cutting away the worn portions of two such dis- 
carded belts the remaining widths can be joined together 
longitudinally to form a new length of the required 
width, the reclaimed belt being thus adequate forservice 
over a further, and often lengthy, period. Messrs. 
Hayden have for some time manufactured a machine 
for this trimming operation, which cuts long lengths of 
conveyor belt accurately and cleanly. The stitching 
machine now illustrated completes the reclamation 
equipment. The machine is seen from the delivery 
side, the belt emerging in a finished condition from 
between a pair of rollers geared together at the ends. 
The bottom roller is in one piece but the top roller is in 
two lengths, since in some cases it is possible that the 
thickness of the two parts of belt may not be exactly 
thesame. The top rollers are, therefore, provided with 
an adjustment by means of which the distance between 
them and the bottom roller can be varied. The mesh- 
ing of the driving pinions at the roller ends is not inter- 
fered with by this adjustment as the tooth contour is 
formed to suit. The rollers, it will be seen, are not 
plain cylinders. They are fitted with two kinds of 
sleeves to form the grip which pulls the belt through the 
machine. One set of sleeves is of the “‘ knurled ” type, 
and the other has serrated ridges disposed helically. 
A pair of sleeves is seen in their relative dispositions 
on the right-hand side of the machine. The helixes 
of the halves of the top roller are of opposite hand, 
arranged so that as the belt is drawn through the edges 
to be joined are pressed firmly together. 

The main driving shaft is seen at the top of the 
machine. It is driven from a worm gear, the worm 
shaft being driven through V-belts by a motor. 
The left-hand end of the main driving shaft carries a 
short crank, which is coupled by a rod to a ratchet 
device on the bottom roller spindle. The right-hand 
end of the driving shaft is fitted with a crank disc, the 
pin of which is coupled to the cramp driving ram. 
There is also mechanism at this part of the machine for 
feeding the cramps into position for driving and clench- 
ing. It will be realised that as the ram is reciprocated the 
rollers are turned by the ratchet intermittently thus 
automatically spacing the cramps. The two motions 
are, of course, synchronised to take place in the correct 
sequence. The belt is passed through the machine 
twice. During the first pass the cramps are driven in «t 
the pre-determined intervals, being automatically 
clenched in the process. The belt is then. turned over 
for the second pass and a second set of cramps is driven 
in and clenched, in between the first set, from the other 
face. The points of the cramps, owing to the way in 
which they are ground, are bent inwards on reaching 
the anvil below the ram and re-enter the belt in 
a definite hook. Since alternate cramps are driven in 
from opposite faces of the belt, it follows that the belt 
is equally strong when flexed in either direction. The 
joint made is stated to be dustproof and to be as 
flexible as the belt material itself. 

The machine will normally stitch 8 yards of belt, 
on both sides, per hour, and it is claimed that in stitch- 
ing 720 yards the machine should have paid for itself, 
assessing the value of the reclaimed belting at a very 
low figure. Messrs. Hayden point out that in many 
collieries there are worn belts which have been laid 
aside but are still capable of being made use of and for 
this reason they have developed both the cutting and 
the stitching machines. They state, moreover, that 
the system had proved itself of value before the war 
when the cramps were inserted by hand, and that under 
present conditions, when new conveyor belting is not 
only difficult to obtain but has not yet returned to 


all | pre-war quality, its use is likely to result in considerable 





economies. 
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NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 


THE sixty-second session of the North-East Coast 
Institution of Engineers and Shipbuilders will com- 
mence on Friday, October 19, when the annual general 
meeting will be held and the President, Sir Summers 
Hunter, will deliver an address. The next meeting 
will be held on Friday, November 2, and, as usual, will 
be the Andrew Laing Lecture evening. Sir Lawrence 
Bragg will be the lecturer and his subject will be 
“Problems of the Metallic State.” At subsequent 
meetings the following papers will be read; the 
dates will be announced Jater :—‘ All-Welded Oil 
Tanker,” by Mr. W. A. Stewart ; ‘‘ Electronics: Their 
Scope in Heavy Engineering,” by Dr. W. G. Thompson ; 
‘* Flow of Boiling Water through Tubes and Orifices,” 
by Dr. R. 8. Silver and Mr. J. A. Mitchell; ‘“‘ Labour 
and the Advancement of the Sciences of Engineering 
and Shipbuilding,’ by Mr. J. W. Stephenson ; ‘‘ Some 
Recent Developments in Marine Water-Tube Boiler 
Design,” by Mr. R. E. Zoller ; “‘ Some Aspects of Gas- 
Turbine Developments for Aircraft Propulsion,” by 
Dr. 8S. G. Hooker ; ‘‘ An Investigation into the Pheno- 
menon of Screw Propeller Action,” by Mr. A. Kari; 
‘““Two Aspects of the Dynamic Launching Problem,” 
by Mr. C. Ridgely-Nevitt and Mr. A. R. Anderson ; 
‘* Marine Propeller-Blade Vibrations ; Full-Scale Tests,” 
by Professor L. C. Burrill; ‘‘Some Recent Develop- 
ments in Connection with the Sulzer Oil Engine,” by 
Mr. J. Calderwood ; and “‘ Applications of Light Alloys 
to the Superstructure of Ships (including Results of 
Practical Tests),”” by Mr. W. Muckle. 
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BRITISH STANDARD 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 
Capillary and Compression Fittings.—In response to 

a request. received from the Directorate of Post-War 
Building of the Ministry of Works, the British Standards 
Institution have recently prepared a specification 
(B.S. No. 864-1945) for capillary fittings and com- 
pression fittings of copper or copper alloy for use with 
light-gauge copper tubes for water, gas, and sanitation 
services. It relates to pipe fittings in which the joint 
is made by any one of three following methods: the 
flow of solder by capillary action along the annular 
space between the outside of the tube the inside of 
the socket of the fitting; the compression of a ring or 
sleeve on to the outside wall of the tube ; or the com- 
pression of the flared end of the tube against a true face 
of the fitting or against a thimble within the fitting. 
The present specification represents a considerable 
extension of the original preliminary B.S. No. 864, 
issued in 1939. The specification does not attempt 
to complete the dimensional standardisation of the 
fittings since the variety in the designs and methods 
or production already established by the various 
manufacturers make any such attempt impractic- 
able. It does, however, lay down such dimensions 
and requirements as are essential to ensure satisfactory 
installation and performance, and, for the guidance of 
designers of piping installations, basic assembly dimen- 
sions are given for all the most commonly used types of 
fittings. The specification covers a number of general 
requirements relating to design, construction and 
workmanship ; it specifies a hydraulic test and indi- 
cates the appropriate working pressures for cold-water 
and hot-water installations. [Price 2s., postage 
included.] 


Handbook of British Standards for Building Materials 
and Components.—When Handbook No. 3, entitled 
British Standards for Building Materials and Compo- 
nents, was issued by the Institution last December, it 
was explained that there were still many specifications 
relating to building which were in course of preparation 
and that, when work on these was completed, the 
relevant details would be included in a supplement to 
the Handbook. As many of these additional standards 
have been published, the supplement has now been 
prepared and issued. It contains the summarised 
technical requirements of 82 standard specifications. 
Eighteen of these are revisions of standards contained 
in Handbook No. 3, and the information concerning 
them accordingly supersedes that given in the Hand- 
The new standards cover a wide field and 
include plasters and plaster boards; sanitary appli- 
ances ; lintels, sills and copings ; domestic appliances ; 
colours and distempers; steel fabric for concrete 
reinforcement and other materials and components. 
A comprehensive index covering the two volumes has 
been included and this clearly indicates whether the 
specification required is to be found in the supplement 
or in the original issue of the Handbook. By this 
means it is hoped to ensure that when a specification 
has been revised, the latest issue will be used. The 
price of the supplement, which is in the form of a cloth- 
bound volume of nearly 200 pages, is 7s. 6d., postage 
included. Copies of the original Handbook are still 
available, price 12s. 6d., postage included, and the two 
volumes, which together contain details of 228 specifica- 
tions, can be obtained for 1/., postage included. 





BOOKS RECEIVED. 


The Aircraft Engineer’s “‘ A” Licence. An Instruction 
Book for the Air Registration Board Examinations. By 
Group CaprTain G. W. WILLIAMSON. British Aviation 
Publications Limited, and George Newnes Limited, 
Tower House, Southampton-street, Strand, London, 
W.C.2. [Price 17s. 6d. net.)} 

Metallurgical Abstracts. General and Non-Ferrous. 
Volume XI. 1944. New Series. Edited by N. B. 
VAUGHAN. The Institute of Metals, 4, Grosvenor- 
gardens, Westminster, London, S.W.1. 

The Journal of the Institute of Metals. Volume LXX. 
1944. Edited by N. B. VauaHan. The Institute of 
Metals, 4, Grosvenor-gardens, Westminster, London, 
S.W.1. 

Lubricating and Allied Oils. By Ewuiorr A. Evans. 
Third edition, revised. Chapman and Hall, Limited, 
37, Essex-street, Strand, London, W.C.2. [Price 
15s. net.) 

Bewdsserungs- Anlagen. No. 1. Beobachtungen und 
Erfahrungen beim Bau in siidlichen Léndern. By 
Dr. H. E. GRUNER, assisted by Diet. ING Max PASsET. 
A.-G. Gebr. Leemann & Co., Stockerstrasse 64, Ziirich 
2, Switzerland. [Price 9 Swiss francs.] 





PERSONAL. 


Mr. F. G. H. Beprorp, at his own request, js relip. 
quishing the position of chairman and joint managing 
director of Messrs. C. A. Parsons and Company, Limited, 
Heaton Works, Newcastle-upon-Tyne, 6, as from Sep. 
tember 30, after serving the company continuously for 
45 years. He will, however, remain on the board anq 
will act in an advisory capacity. Sirk CLAUDE !). Gimp, 
C.B.E., who has been withthe company for 22 years, has 
been appointed chairman and managing director. 

Sm GEORGE PaGET THOMSON, F.R.S., has accepted the 
invitation of the Council to become President of the 
Junior Institution of Engineers for the session 1945-46, 
He will be inducted by the retiring President, Major 
GENERAL K. C. APPLEYARD, C.B.E., T.D.. D.L., 
M.1.Mech.E., on Saturday, December 8, and will then 
deliver his Presidential Address on “‘ Atomic Energy.” 

The Minister of Fuel and Power has agreed to release 
COLONEL Sirk JOHN Daron from his position as Regional 
Controller for London and the South Eastern Region. 
Mr. H. O’HaLioraN has been appointed Controller for 
the London Region, and Mr. G. LE B. DramonnD, hitherto 
Deputy Regional Controller, South Eastern Region, has 
been appointed to take charge of this Region. 

Messrs. DoRMAN, LONG AND COMPANY, Limirep, 
Middlesbrough, announce the appointment of three 
directors and general managers who will be responsible, 
under the direction of the managing director, for various 
sections of the company’s activities. Mr. D. R. Brooks, 
M.I.Min.E., will be responsible for the firm’s colliery 
interests in the County of Durham; Mr. A. MacLrop 
will have charge of iron and steel works ; and Mr. J. A. 
MitxaR will be concerned with other departments and 
interests. 

Wrne-Commpr. T. R. CaAVE-BROWNE-CAVE, C.B.E., 
M.1.Mech.E., M.I.N.A., F.R.Ae.8., has been released 
from Government service as Director of Camouflage to 
return to the Chair of Engineering at University College, 
Southampton. 

Mr. A. C. WICKMAN, founder and managing director 
of Messrs. A. C. Wickman Limited, Coventry ; Messrs. 
A. C. Wickman (Canada) Limited, Toronto, Canada; 
and Messrs. Wickman Corporation, Detroit, Michigan, 
U.S.A., has been appointed a director of Messrs. Firth- 
Sterling SteelCompany, McKeesport,Pennsylvania, U.S.A. 

Mr. S. J. EGERTON-BANES, M.I.Mech.E., who, through- 
out the war, has occupied the post of Senior Technical 
Adviser on Munitions Production and Man-Power Pro- 
blems, Ministry of Labour and National Service, has now 
been appointed Regional Director, Ministry of Works. 

Mr. R. A. Purvis, M.Inst.M.M., is relinquishing his 
post as Chief Inspector, Armaments Department, Minis- 
try of Supply, at the end of the present month. 

Mr. E. LEIGHTON HOLMES, M.Se., A.R.C.Sc., who is 
now in practice as a consulting and research chemist at 
Station-road, Irthlingborough, Northants, has been 
elected chairman of the London Section of the British 
Association of Chemists, Empire House, 175, Piccadilly, 
London, W.1. 

Lt.-Cot. H. H. ANDERSON, B.Sc., A.M.Inst.C.E., who 
was with the Harland Engineering Company, Limited, 
B.E.P. Works, Alloa, Scotland, prior to the outbreak of 
the war, has now returned to re-occupy his position as 
chief hydraulic designer. 


Mr. T. E. PARKINSON has been appointed secretary 
of the Council of Ironfoundry Associations and has 
resigned his position with the Machine Tool Trades 
Association. He will take up his new duties on October 1. 


Mr. BERNARD THOMAS has been appointed a director 
of Associated Edge Tool Industries, Limited, Wolver- 
hampton. 

Mr. A. Roesuck, M.I.Mech.E., has been re-appointed 
representative of the Institution of Mechanical Engineers 
on the Court of Governors of the University of Sheffield 
for the three-year period ending June, 1948. Mk. STERRY 
B. FREEMAN, C.B.E., M.Eng., M.Inst.C.E., M.1.Mech.E. 
M.I.N.A., has also been re-appointed the Institution’s 
representative on the Court of the University of Liverpool 
for the period ending December 31, 1947. 





COURSES IN HIGH-VOLTAGE ENGINEERING AND CIRCUIT 
CALCULATIONS.—Special courses in high-voltage engineer- 
ing and in electric circuit calculations are to be held at 
the South East London Technical Institute, Lewisham 
High-road, S.E.4. The course in high-voltage engineer- 
ing will commence at 6.45 p.m., on Wednesday, October 3, 
and will be under the general direction of Professor W. J. 
John, B.Sc. It will consist of 24 lectures and laboratory 
periods, some of which will be spent in the high-voltage 
laboratories of Queen Mary College, Mile End-road, 
London, E.1. The course on electric circuit calculations 
will commence at 7 p.m., on Friday, September 28. It 
will be arranged in four separate sections, each of six 
weeks’ duration. The lecturer at both courses wiil be 
Dr. Tropper, and further particulars may be obtained on 
application to the Head of the Electrical Engineering 
Department at the Institute. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 
Scottish Steel.—It appears that shipping limitations 
are somewhat impeding the efforts of Scottish steelmakers 
to expand export trade. There is a strong demand from 
the Colonies, the Eastern Mediterranean, the Middle East, 


South America, France, Norway, Sweden,. Denmark, 
Holland and Belgium for steel products, including plates, 
sections, bars, and sheets, but even for the proportion 


of business which the Board of Trade has sanctioned it 
is difficult to obtain shipping facilities. The local ship- 
yards are not very busy, but hopes are rising that a 
new shipbuilding boom may not be far away. Meantime, 
specifications for ship plates, sections, and other steel 
materials are below the normal volume, but the recent 
improvement in demand has been maintained. 


Scottish Coal.—Some market observers are able to 
discern a slightly easier position in supplies, though a 
great scarcity of fuel still obtains. The collieries have 
been working more steadily during the past week or so, 
and stoppages have been much less frequent. At the 
same time, the cancellation of the armaments programme, 
involving the dismissal of thousands of workpeople, is 
reducing the demand for washed nuts and other types 
of coal] fuel to a moderate extent, but even so, the present 
limited outputs are hardly able to cope with the replenish- 
ment programme of public utilities and other necessary 
fuel requirements. The house-coal department reported, 
last week, somewhat better progress with the programme 
for next winter’s needs, but to achieve this a severe 
limitation of consumer orders was enforced, so that the 
cellars of private householders were unable to get a 
stocking supply commensurate with the present low 
levels of such reserves. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 
trades, on the whole, are satisfactory. Manufacturers 
are still hampered by shortage of labour and fuel, but 
have managed to increase outputs. Home and overseas 
buyers are anxious to negotiate for extensive supplies 
and producers hope to have their plants busily occupied 
for a considerable time. The promise of considerable 
imports of rich overseas iron ores has eased the demand 
for native iron stone, the supply of which is plentiful. 
Steady deliveries of pig iron are maintained and there is 
little change in the situation with regard to semi-finished 
iron and steel semies. Most finished commodities are in 
strong demand. 


Foundry and Basic Iron.—The increasing demand for 
ordinary foundry pig iron for the manufacture of light 
castings is not easy to meet, but current needs are covered, 
mainly by supplies from other producing areas, the 
make of local brands still being meagre. The output of 
basic iron is sufficient to deal satisfactorily with the 
growing needs of the makers’ own consuming depart- 
ments, but leave no surplus for other users. 


Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of hematite is improving, but the limited 
make necessitates the continued careful allocation of 
tonnage and consumers have still to accept parcels of a 
quality different from that they were accustomed to use 
in pre-war days. There is no scarcity of low- and medium- 
phosphorus grades of iron, but outputs are readily taken 
up. The make of refined iron is adequate for the present 
demand. 

Manufactured Tron and Steel.—Supplies of semi- 
finished iron are sufficient for the demand, but the 
shortage of certain classes of steel semies is inconvenient. 
The acute scarcity of steel billets is likely to continue 
until the recent purchases from the Dominions arrive. 
The output of sheet bars has been increased and is now 
at a very high level, but the supply is only sufficient 
for current needs. Finished-iron firms are more actively 
employed than they have been for some time, and several 
branches of the finished-steel industry are fully occupied. 
Specifications for steel plates are chiefly for light gauges, 
and makers of both light and heavy sections could deal 
with more work than they have in hand. Railway and 
colliery requisites, however, are heavily sold and new 
orders for black and galvanised sheets can only be placed 
for delivery next year. 

Scrap.—tron and steel scrap is in ample supply, but 
there is still a ready sale for good heavy steel, machinery 
metal and good cast iron. 





INSTITUTE OF ExPORT.—The next meeting of the Insti- 
tute of Export will be held in the Assembly Hall of the 
Royal Empire Society, Northumberland-avenue, London, 
W.C.2, at 1.15 p.m., on Tuesday, September 25.: The 
speaker will be Mr. W. Wakefield Adam, M.1.Mech.E., 
and his subject will be, “‘ Britain’s Coal; Crisis and 
Opportunity.”” The chairman at the meeting will be 
Sir Patrick Hannon, M.P. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—There has been no improve- 
ment in the supply position on the Welsh steam-coal 
market throughout the past week and business has conse- 
quently been very restricted. Much of the foreign trade 
offering for some time, which it was impossible for 
operators to satisfy, has been lost for at least the next 
six months. France has only been able to get a limited 
quantity of steam coal and anthracite duff from this 
district and has concluded contracts with the United 
States for 400,000 tons a month; Italy, another of the 
biggest customers for Welsh coal in the past, has arranged 
to take 300,000 tons a month. In addition, Belgium has 
bought 60,000 tons, Holland 105,000 tons, Denmark 
50,000 tons, Norway 150,000 tons, Greece 8,000 tons, 
and French North Africa 46,000 tons a month. Although 
these contracts have only been made for six months, the 
position is disquieting as there seems little likelihood of 
output here being stepped up sufficiently to meet foreign 
requirements for a long time. It may be that the 
American coal is only filling the gap for the present, 
but, in the past, it has been found most difficult to dislodge 
another supplier once he gets a hold on a market. 
Meanwhile, operators were busily engaged with home 
business and the contracts they already hold are ample 
to lift outputs at their present level for some time. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporpted Swansea Exchange states 
that, last week, business in tin-plate had a steady tone 
as a fair volume of orders was placed by homé con- 
sumers. These are covering their requirements for deli- 
very during the last quarter and even later. The export 
market continued restricted ; a few more orders were 
received, but the quantities involved were still com- 
paratively meagre. Steel sheets have not been affected 
to any marked extent by the cessation of hostilities, 
and the demand was well maintained. Iron and steel 
scrap was in steady demand and users were taking 
good deliveries, particularly of the better qualities. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield makers of steelworks’ plant 
and machinery are now busier after a temporary lull. 
Works are being extended and equipment brought 
up to date for dealing with the share of the 120,000,0001. 
of orders, some of which have been placed, for the 
re-equipment of the iron and steel industry. The chief 
concern in Sheffield industry is the shortage of labour of 
suitable type for post-war production. Another Govern- 
ment shadow factory operated from Sheffield by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, is 
being closed; skilled men are being returned to the 
Sheffield works and many women employees are seeking 
other work, some at a neighbouring factory owned by a 
Sheffield steel firm. The busiest section of the steel 
departments is basic steel. some types of which, developed 
during the war period, are growing in popularity as their 
use reduced the time occupied in machining and other 
subsequent processes. Stainless steel is returning to 
its old channels of trade as quickly as the shortage of 
sheet polishers will permit. 


South Yorkshire Coal Trade.—Supplies of coal are 
insufficient to meet the demand. Good intentions were 
spoiled by absenteeism and special efforts will hage to 
be made if the new target is to be reached. Washed and 
graded steams are fully sold for the month, and new 
prompt business cannot be accepted in any large quantity. 
More coking coal is relieving the shortage of coke-oven 
gas and providing more patent-oven coke, but gas coke 
is unobtainable in Sheffield. House-coal supplies are 
very short ; best qualities are being taken for gas under- 
takings, and others dispatched to the South for stock. 





DISPOSAL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—To facilitate the clearance of large factories and to 
make the best Government surplus machine tools at such 
factories quickly available to industry, the Machine 
Tool Control is arranging to sell these tools directly from 
site at selected factories and stores. Each factory will 
have a sales depot to enable intending purchasers to 
inspect and buy machines where they lie, and the services 
of an approved merchant to advise on the selection may 
be obtainéd without cost, the merchant’s commission 
being paid by the Government. The first of these special 
site sales is to be held on September 26, at the No. 2 
Engine Factory of Messrs. Rootes Securities, Limited, 
at Ryton-on-Dunsmore, near Coventry, the tools on 
offer comprising centre, capstan and turret lathes, auto- 
matics, milling, grinding and drilling machines, vertical 
borets, gear-cutting machines, etc. Particulars of the 
machines available will be obtainable at the sites on 
and after September 26, but not at any-other permanent 
or temporary disposal centre. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF PRODUCTION ENGINEERS.—Man- 
chester Section : Saturday, September 22, 2.30 p.m., The 
ett Liverpool. ‘ Managerial Aspect of Full 
Employment in Industry,”’ by Mr. W. Puckey. Notting- 
ham Section: Saturday, September 22, 2.30 p.m., The 
City Gas Showrooms, Lower Parliament-street, Notting- 
ham. “ Industrial Accidents,’”’ by Mr. G. E. Windeler. 
London Graduate Section: Thursday, September 27, 
6.45 p.m. The Institution of Mechanical Engineers, 
Storey’s-gate, London, 8.W.1. “Manufacture and 
Application of Tungsten Carbide,” by Mr. C. H.V. Morris. 
North-Eastern Section: Friday, September 28, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘‘ Production En- 
gineering Research,’”’ by Dr. D. F. Galloway. Coventry 
Section: Friday, September 28, 7 p.m., The Central Hall, 
Coventry. Address by Air Commodore F. Whittle. 
Yorkshire Graduate Section: Saturday, September 29, 
2.30 p.m., The Great Northern Hotel, Leeds. ‘‘ Negative 
Rake Cutting Tools,” by Mr. W. H. Edwards-Smith. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, September 22, 
2.30 p.m., Neville Hall, Newcastle-upon-Tyne, 1. ‘‘ Spiral 
Chutes for Vertical Coal Transport ” and “‘ A New Type 
of Diesel Locomotive for Use in the Dutch State Coal 
Mines,” by Mr. M. G. Driessen. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, September 22, 3 p.m., The Grand Hotel, 
Bristol. Films: ‘‘ The Unfinished Rainbow” and 
“ Casting in Hiduminium-Aluminium Alloys.’’ Falkirk 
Section: Friday, September 28, 7 p.m., Temperance 
Café, Lint Riggs, Falkirk. ‘‘ Mechanisation with Respect 
to the Light Castings Industry,’”’ by Mr. J. W. Gardom. 
Bristol Branch: Saturday, September 29, 3 p.m., The 
Imperial Hotel, Exeter. ‘‘ Die Casting,’ by Mr. J. Gale. 
East Midlands Branch: Saturday, September 29, 6 p.m., 
The Technical College, Derby. ‘‘ Mechanised Production 
of Blackheart Malleable Castings,’”’ by Messrs. A. B. Bill 
and J. Peers. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, September 26, 6 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Presidential Address by Mr. W. 8. Graff-Baker. 


ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—Thurs- 
day, September 27, 6.30 p.m., Alliance Hall, Victoria- 
street, Westminster, S.W.1. ‘‘ Recording Engineering 
and Other Work by Stereoscopic Photography.” by Mr. 
R. Peel. 

INSTITUTE OF WELDING.—Sheffield Branch : Thursday, 
September 27, 6.30 p.m., The Royal Victoria Hotel, 
Sheffield. ‘‘ Industrial Application of Automatic Sub- 
merged Arc Welding,” by Mr. R. Sillifant. Hast Scotland 
Branch: Friday, September 28, 7.30 p.m., Heriot-Watt 
College, Edinburgh. ‘‘ Welding, Past, Present and 
Future,’’ by Messrs. A. Stephenson and D. Llewellyn. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch and Industrial Administration Group : 
Thursday, September 27, 6.45 p.m., The Engineers’ Club, 
Albert-square, Manchester. ‘‘ The Manufacture of High- 
Speed and High-Load Gearing for Aero-Engines,” by 
Mr. A. W. Vickers. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Sep- 
tember 28, 6.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. Informal Meeting. ‘“‘ An Engineer Visits Aus- 
tralia,’ by Mr. H. A. F. Canfield. 

SocrETy OF ENGINEERS.—Monday, October 1, 5.0 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
“The Engineer and the Housing Problem.” by Mr. 
B. A. P. Winton Lewis. Preceded by tea at 4.30 p.m. 








UnrrED KINGDOM P1G-IRON AND STEEL PRODUCTION. 
—Statistics issued by the Ministry of Supply show 
that the weekly average output of pig-iron in August was 
125,200 tons, compared with 134,800 tons in July. The 
production of steel ingots and castings averaged 186,100 
tons per week in August, against 213,800 tons in July. 
It is pointed out that production in August was materially 
affected by holidays. 





INSTITUTE OF MARINE ENGINEERS.—The dates of the 
next examinations for admission to the Institute of 
Marine Engineers have now been announced. The 
common preliminary examination for students will be 
held from April 2 to 5 and from October 1 to 4, 1946. 
The examination for graduateship, constituting Section A 
of the associate-membership examination, will be held 
on May 27, 29 and 31, 1946. The examination for 
associate membership will be held from May 27 to June 3, 
1946. Syllabuses of all these examinations, copies of 
previous papers, and particulars of exempting qualifica- 
tions, will be supplied on application to the secretary 
of the Institute, 85, Minories, London, E.C.1. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing « 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMrte sak 3663 and 3664. 

All editorial correspondence should be addressed 

to the Editor and all other correspondence to the 


Manager. 


Accounts are payable to “ ENGINEERING,” Ltd- 
Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS, 


“ENGINEERING” may be ordered from any 
aewsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
er three months, pro rata), payable in advance :— 


For the United Kingdon ...... 3 5 0 
For Canada— ; 
Thin paper copies ................ £218 6 
Thick paper copies ............ £ 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies. ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art Paper two-colour supplement, as 
well as for insets, can obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The ~—— for advertisements classified under the 
—— “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the ch is 18s. per inch. 
If use is made of a box number extra charge is 
Is. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy ”’ instructions and alterations to 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves msible 
for advertisers’ blocks left in their possession for more 
than two years. 





INDEX TO VOL. 159. 


The Index to Vol. 159 of ENGINEERING 
(January-June, 1945) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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MANPOWER AND THE 
INDUSTRIAL CONVERSION. 


THROUGHOUT the war, British industrialists have 
appreciated only too clearly that their real prob- 
lems would begin with the termination of hostilities. 
In eloquent phrases they have been assured by 
relays of official spokesmen, during the past six 
years, that, if they would accept this or that surren- 
der of commercial advantages hardly won, and 
submit to the loss of their markets, goodwill and 
even, for practical purposes, their identity, all 
would be well with them as soon as the need for 
unified direction and control had disappeared with 
the smoke of the last broadside. They have been 
dispersed, compulsorily harnessed to their erstwhile 
competitors, deprived of their skilled personnel, 
denied the fruits of their exertions, refused the 
right to select their employees (or their directors, 
in some cases), or to dismiss men whom, in normal 
times, they never would have engaged, and virtually 
ordered to submit managerial intentions and 
decisions to discussion by referees whose suitability 
for such status was not always self-evident. On 
occasion, they have been practically ordered to 
form themselves into trade associations, ostensibly 
so that the Government could deal with them the 
more effectively (the expression “deal with” is, 
perhaps, a little ambiguous, but it will serve) ; if, 
however, they had had the foresight to associate of 
their own initiative, they risked a charge of forming 
rings and cartels, and seeking monopolies. Now, 
after years of this sort of treatment, with inadequate 
reserves, denuded staffs, and equipment which, in 
many instances, has been overworked even more 
consistently than its owners, they are being exhorted 
on every hand to build up such an export trade as 
Britain has never known, in the face of difficulties 
without precedent in living memory and with the 
practical certainty that, if they should mak¢ a 
profit it will be taken from them, and if they fail, 
they alone will have to carry the burden and the 
blame. It is small wonder that even some of their 
fiercest political critics have begun to wonder 
aloud and in public prints whether, after all, 
they have not been a little hard upon British 
industrialists. i 

With all the jibes that have been levelled at this 





long-suffering class, however, there is no doubt of 
their present eagerness to re-enter the home and 
overseas markets with the minimum of delay 
and to make good, so far as may be humanly 


224 | possible, the appalling ravages and waste of modern 


war. This is an attitude of mind which, we firmly 
believe, is characteristic of the real producer of 
commodities and services throughout the world, 
irrespective of nationality, and it is one to be en- 
couraged by every available means wherever it 
occurs or can be stimulated. Without necessarily 
subscribing unreservedly to the doctrine that 
“* There’s no fun like work,”’ it can be said emphati- 
cally that there is no boredom like that of compul- 
sory idleness—one of the most demoralising 
conditions known to mortal man. Any step, there- 
fore, which promises useful occupation deserves 
something more than a mere theoretical approval 
at the present time; and any policy which tends 
to defer the beating of swords into ploughshares 
stands condemned on that account, however 
idealistic it may be in other respects. 

At the root of at least three-quarters of the 
problems and difficulties of these immediate post-war 
months, it is clear, lies the primary need for man- 
power: and not just any kind of manpower, but 
the manpower best suited to the work that lies ahead, 
whatever it may be. War is a great stimulant 
to the manufacturer of slogans, and in the excitement 
of a world-wide struggle, the validity of a slogan 
is not always subjected to critical scrutiny. “Give 
us the tools and we’ll finish the job ” is well enough 
up to a point; but the best of tools are useless in 
the wrong hands, and much of the strength of 
British industry and manufacture in past years 
has lain in the success with which the selection 
of the man, rather than of the tool, has been carried 
out. This principle is fundamental; and though 
it was not stated in so many words, it was implicit in 
the remarks with which Mr. Cecil Bentham, the 
President of the British Engineers’ Association, 
introduced Sir Stafford Cripps, President of the 
Board of Trade, who was the guest of the Council 
of the B.E.A. at a.luncheon held in London on 
September 13. 

“As engineers,’ said Mr. Bentham, “we like 
determination and action, and we do not care where 
it comes from. We realise that we. have a duty to 
perform in the reconstruction of this country after 
the war. Our industry is inevitably one that is 
in the forefront of the export trade of the country 
and there is, perhaps, more scdpe for increased 
volume in the export trade of the mechanical 
engineering industry than in almost any other sec- 
tion. The world is looking out for our goods. 
Many of us have been trying very hard to restart 
the export trade, but so far we have not had very 
much encouragement at home. Our customers 
would overload us with orders if we could give 
them some reasonable information about delivery, 
but they tend to lose interest when we talk about 
two or three years. We have to give long or inde- 
finite deliveries because we do not know where we 
are. There is the old problem of the scarcity of 
draughtsmen. Engineers have done much to 
increase the number of draughtsmen by special 
training, but there is now the need for a larger 
proportion of draughtsmen than in the old days. 
Our present greatest need is a satisfactory re-allo- 
cation of our workpeople.” 

Making due allowance for the fact that a Minister 
of State is seldom at liberty to disclose exactly 
what he knows or what he thinks, the response 
made by Sir Stafford Cripps cannot be regarded 
as really informative or greatly encouraging, most 
of his explanations of the reasons for present indus- 
trial difficulties being already only too familiar 
to his audience ; who, in other circumstances, might 
have been disposed to question the reality of some 
of the advantages which, he suggested, the engineer- 
ing industry has enjoyed during the war. Engineer- 
ing, he said, had expanded greatly, whereas many 
other industries ‘“‘ had to suffer the pains and hard- 
ships of concentration and contraction.”’. The engi- 
neering industry, he added, “ also had placed at its 
disposal by a benevolent Government great resources 
of machinery and buildings in many cases, which 
will be of advantage in the years that lie ahead.” 
He admitted that it was ‘“‘one of the very unfor- 
tunate necessities”’ of the post-war period that, 
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‘in order to give a fair deal to those who have been 
fighting for over six years, we must replace them as 
quickly as we can by young people who have 
carried none of the burden of the war in the fighting 
fronts.” 

After some propaganda in favour of Joint Pro- 
duction Committees (industrial opinion on which 
seems to vary so widely as to suggest that, where 
they are most snccessful, there is no real need for 
them because co-operation between employers and 
employees was previously at a high level), Sir Stafford 
proceeded to urge industry once more to rehabilitate 
itself and the country by regaining export markets 
and securing “ those large sums of foreign exchange 
without which we cannot live and work ” ; observing 
that, in future, “‘ there will be no benevolent Govern- 
ment to purchase goods at a high price as has been 
the case during the war,” though he made no 
mention of the teams of accountants subsequently 
sent on tour to revise the prices and require refunds 
to be made out of what otherwise might have been 
valuable reconstruction reserves. 

** Markets,”” Sir Stafford continued, “ will have 
to be won against severe competition in many fields 
and, in order to make that competition effective on 
our side, we must have a high degree of inventive- 
ness, low costs of production, and prices at which the 
goods will sell . . . We must not rely upon ideas 
from other countries in this great field of engineering 
. . . One of our best exports is our brains ; relevant 
to that are the many suggestions coming from India 
and China that we should associate ourselves with 
the setting up of producing industries in those 
countries,” which “are going in for a very high 
degree of industrialisation’’’ so that “we cannot 
any longer regard them as a vast aggregation of 
consumer markets.” This much is undoubtedly 
true, but it was unfortunate that the Minister could 
extract from the fact nothing more solid to offer his 
audience than the expectation that, “if we get our 
foot in early on that development, there will be a 
strong tendency over the next 50 years for them to 
come to us for their capital goods for their industrial 
development.” British industry needs something 
more than “strong tendencies”’ if it is to do all 
that it has been bidden to do ; and history suggests 
that countries possessing such huge potential home 
markets are much more likely to buy a few of the 
best examples of producing plant as specimens, and 
then to manufacture the rest themselves. 

Only at the very end of his speech did Sir Stafford 
Cripps offer any real encouragement to engineering 
industry, in the assurance that, ‘“‘We at the Board 
of Trade will do all we can to assist you in getting 
the markets you need” and that “the Board, in 
the next few days, will do its best to reduce to a 
minimum any war-time obstructions which have 
stood in your way,” for “ we are all out for exports 
and I know you will do all you can to resume them.” 
The crux of the matter, however, is still manpower, 
as was emphasised again by Mr. G. S. Maginness, 
in expressing the thanks of the Council to Sir 
Stafford Cripps. ‘“‘ We appreciate,” he said, “ that 
the young men must now go out; but it would 
help a great deal if, as they are withdrawn, the 
return of the men relieved could be hurried on, so 
that we are not left with gaps in our manpower.” 
Sir Stafford said that this was being done ; but the 
fact remains that no acceleration of the Bevin plan 
for demobilisation can overcome the fundamental 
obstacle that many of the men who were most 
recently called to the Colours, and who, therefore, 
can have little hope of early release under the 
present scheme, had been deferred for long periods 
on the ground that their skill was essential to 
efficient production. It is every bit as essential 
now for reconstruction, and, while welcoming the 
indication that, following recent discussions between 
Mr. George Isaacs, the Minister of Labour, and the 
members of his consultative committee, the present 
Government restrictions upon the mobility and free 
engagement of labour may be considerably relaxed 
in the near future, we would suggest that a re- 
examination should be made of the position of men, 
now serving, who have industrial technical experi- 
ence and skill, irrespective of their length of service. 
If industry needs them, they should be released 
forthwith. The Forces now have time to train new 
technical men ; industry has not. 





INFORMATION SERVICES IN 
INDUSTRY. 


On many occasions in the past, the conferences 
and other activities of the Association of Special 
Libraries and Information Bureaux have been dealt 
with in these columns. An examination of the 
various articles which have appeared will show 
that, throughout, the tendency has been to direct 
attention to subjects covered by the latter part 
of the name of the Association, with some neglect 
of that represented by the former. This dure 
has not been dictated by any desire to belittle the 
importance of libraries. These institutions are a 
necessary adjunct to any form of organised society, 
but the minutie of their operation constitute a 
special subject which' does not properly lie within 
the sphere of this journal. As a library should 
certainly form part of an information service, the 
manner in which it may be most efficiently operated 
is a matter of interest to those who are concerned 
with the activities of industrial information depart- 
ments and the special instruction in library methods 
which is to be found in the proceedings of the various 
Aslib conferences are of direct importance to them. 
Library technique, however, though interesting to 
librarians, is not a subject with which the average 
engineer is likely to be closely concerned. 

This bias towards the industrial, rather than the 
library, aspect of the activities of Aslib was deli- 
berately exhibited in a paper presented by Mr. 
Eric N. Simons at the Twentieth Annual Conference 
of the Association, which was held at the Polytechnic 
Extension Building, London, W.1, on September 15 
and 16. The point of view taken up in the paper, 
which was entitled ‘Problems of Information 
Service in Industry,” may probably be fairly repre- 
sented by a quotation. Referring to the Aslib 
conferences, Mr. Simons said: “‘ There has always 
Been a tendency, both verbal and actual, to con- 
centrate more on the library end than on the 
industrial end, and this is, to my mind, all wrong.” 
The implied suggestion that library technique is 
not the most important part of the field of work 
with which Aslib is concerned may be held to be 
supported by the financial aid which the Depart- 
ment of Scientific and Industrial Research is now 
furnishing to the Association. That department 
was constituted to assist the scientific development 
of industry, and although special libraries form an 
important item in the procedure by which develop- 
ment is fostered, it cannot be said that librarian- 
ship per se is a direct concern of the department. 

This suggested support given to Mr. Simons’s 
point of view by the Department of Scientific and 
Industrial Research is subject to a qualification. 
The activities of that organisation cover not only 
the financial aid to many trade research associations, 
but also the direct operation of research laboratories 
dealing with fuel, building and other subjects. 
The scale of work of many of these is of considerable 
magnitude and the operation of the special libraries 
and information departments which form necessary 
parts of their constitution raises problems which, 
with some notable exceptions, are not encountered 
by industrial firms. In framing his indictment of 
the proceedings of Aslib purely in terms of the 
interests of private firms, Mr. Simons ignores an 
extensive field of work which although not directly 
industrial is yet of vital importance to industry. 

Mr. Simons’s limitation of his field does not 
invalidate the importance of the case he makes; 
on the contrary it strengthens it. Much discussion 
about information bureaux, and many other sub- 
jects, is conducted in such general terms that con- 
clusions reached are frequently found to bear little 
relation to specific problems, and by confining his 
attention to the interests of industrial firms, Mr. 
Simon was able to deal with his subject in practical 
detail. His general case is that the proceedings of 
Aslib are, in general, so ‘‘ academic ”’ that they are 
having no effect on “the ordinary industrialist,” 
and that properly to fulfil its function the Associa- 
tion should, for instance, arrange that its conference 
programmes “contain at least 50 per cent. of 
papers that cover not minor aspects of a special 
librarian’s job but problems of wide industrial 
interest, in which information and its value is the 





key note.” Other suggestions are that Aslip 
speakers should address chambers of commerce, 
sales managers’ associations, bankers, municj 
officials, etc., and that it should publish brochures 
dealing with the value of sources of information to 
the steel, cotton, chemical and other industries, 

The basic idea of the paper is that the value of 
information, and sources of information, is not now 
properly appreciated by the average industrialist 
and that it is the business of Aslib to alter that state 
of affairs. This proposition about industrialists 
may cause some surprise in 1945, when so inuch is 
heard about the scientific character of modem 
industry, but Mr. Simons is the Publicity Manager of 
Messrs. Edgar Allen and Company, of Sheffield, and 
may certainly be regarded as knowing what he is 
talking about. The information he gives largely 
relates to the North of England, where much of the 
heavy industry of the country is carried on, but there 
does not seem to be any reason why that should 
constitute a qualifying condition. What Mr, 
Simons’s colleagues may think of what he has to say 
we do not know, but he asserts that “in the North 
the University, on its technical side, is often regarded 
by the industrialist as a charity school for the pro. 
duction of low-paid junior technical staff”; that 
the information officer in the North has to deal with 
“men and women unaware of the need for informa. 
tion”; that even when “an Information Service 
has been inaugurated, it is often found that, in cer- 
tain directions, open hostility exists to that Ser- 
vice”; that “‘the ordinary industrialist has still 
to be convinced that what he reads in his daily 
newspaper or his trade or technical journal does not 
constitute the entire body of scientific and technical 
knowledge’; that technical men are reluctant to 
enter a public or other library and that he has 
“known them on many occasions go without the 
book they wanted rather than apply for it’; that 
some senior members of technical staffs assume that 
journals and books purchased by the organisation to 
which they belong are their own personal property 
and are not to be available for use by their juniors 
who “might then consider themselves equal in 
knowledge to seniors.”” This is not the whole of the 
indictment but it will serve. Possibly the reaction 
of some readers will be that the paper must have 
been written forty years ago. 

Those who have to make a case have been known, 
at times, to indulge in a little exaggeration. Mr. 
Simons may decline to be placed in that class but 
would probably admit that the examples he has 
chosen could be paralleled by others of exactly 
opposite effect. Allowing for this, however, on his 
evidence there is still much to do in awakening 
@ proper spirit of scientific inquiry in many repre- 
sentatives of British industry. It might have been 
supposed that the activities of trade research 
associations, which usually act as information 
centres, would have done much to forward this 
end, but it is possible that in some cases they may 
have had the opposite effect. Some firms may assume 
that all scientific inquiry necessary in the field of 
work in which they are engaged will be conducted 
by the association to which they subscribe and that 
individual action of their part is not necessary. 
In the conditions of modern competitive industry 
this position is untenable. 

It will be evident that Mr.Simons’s paper was as 
much an indictment of modern industrialists as it 
was of Aslib, but it is possible that this Association 
may find itself able to render extended assistance 
in the direction in which he is interested. It is no 
part of the duty of Aslib to concern itself with the 
details of scientific and technical advances, but it 
would be possible for it to devote more attention 
to the practical problems which have to be faced 
in a wider diffusion of information about such 
advances. Without in any way criticising the 
contents of the first issue of The Journal of Docu- 
mentation, Aslib’s latest publication, dealt with 
on page 73, ante, it may fairly be suggested that 
to the average industrialist they will appear “‘acade- 
mic.” No doubt further new publications will 
appear in due course, and as the industrial member- 
ship of Aslib is growing, and now represents about 
one-third of the total, it may be that movement 
in the direction which Mr. Simons desires will take 
place almost automatically. 
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NOTES. 


THE JAMES CLAYTON LECTURE. 


THE September Journal of the Institution of 
Mechanical Engineers announces the establishment 
of a new series of memorial lectures as the outcome 
of a bequest to the Institution by the late Mr. 
James Clayton, M.I.Mech.E., who was formerly 
chief engineer of Messrs. Courtaulds, Limited, and 
in that capacity was closely associated with the 
development of Rayon. Under certain conditions, 
the effect of which is to be the subject of a further 
announcement by the Council following the report 
of a special committee appointed to consider how 
best to carry out the testator’s wishes, Mr. Clayton 
left a sum of money to the Institution, the income 
to be used “for research investigation and the 
encouragement of modern engineering science,” 
not less than 25 per cent. of the income to be 
applied each year as a prize “to the member, 
associate member, graduate or student member 
of the Institution of Mechanical Engineers who . . 
contributes most in that year to modern engineering 
science by way of research, invention, experimental 
work or a treatise or paper on a modern engineering 
subject, or originality in engineering design, or by 
service to engineering science.’’ The first James 
Clayton Lecture is to be delivered at the Institution 
on Friday, October 5, by Air Commodore Frank 
Whittle, on the subject of “‘ The Early History of 
the Whittle Jet Propulsion Gas Turbine.”’ 


BRITISH AND AMERICAN INFORMATION SERVICES. 


A session of the twentieth annual conference of 
Aslib, held on September 15 and 16, one of the 
papers of which is dealt with on the opposite page, 
was devoted to a symposium on “ Links with the 
U.S.A.” At this, a series of papers was presented 
dealing in the main with co-operation between the 
United States and Great Britain in the library and 
information fields, although the question of ex- 
changes of staff and students between the British 
and American universities was also touched on. 
The greater part of the information given was 
necessarily of a general character and was not of 
direct scientific or technical interest, but various 
items in some of the communications were likely to 
be of service to scientific workers and industrial 
firms. As an example, a paper entitled “Some 
Guides to U.S.A. Publications ’’ may be referred to. 
This took the form of a list of American reference 
books and indexes, examples of these being the 
Directory of Newspapers and Periodicals, the Engi- 
neering Index, the International Index to Periodicals, 
and the Technical Book Review Index. The list 
was compiled by Dr. Richard H. Heindel, until 
recently Director of the American Library in London 
and a point of importance is that the whole of the 
publications listed, except one dealing with medical 
matters, are available for consultation in that 
library, which also holds large numbers of American 
trade catalogues. This library which was estab- 
lished in December, 1942, is situated at the United 
States Embassy and is open for use by anyone 
without formality. It was set up by the United 
States Office of War Information, but is apparently 
to be maintained as a permanent institution. It 
contains 8,000 books, 10,000 documents and pamph- 
lets, and 550 American periodicals; trade and 
technical publications form a major part of these 
latter. It is stated that relations have already been 
established with 800 organisations and societies and 
350 business firms. As will generally be known, an 
organisation of similar character, but of wider 
scope, has been set up by the British Government 
in the United States. This was dealt with in a paper 
by Mr. William C. Dalgoutte. It is known as 
British Information Services and represents a 
development from the British Library of Informa- 
tion which was established in New York in 1920. 
British Information Services, in the present form, 
came into existence in 1942, primarily for the purpose 
of keeping the American public informed about the 
war activities of Great Britain. The library now 
contains 9,000 books, 41,000 British official publi- 
cations, and 3,000 current British periodicals, but 
science and technology do not seem to be so well 
represented as in the American Library in London. 








TRADE WITH THE NETHERLANDS. 


Commerce between the United Kingdom and the 
Netherlands is to be resumed as the result of the 
issue of three Orders by the Treasury and the 
Board of Trade. The Orders comprise the Trading 
with the Enemy (Authorisation) (Netherlands) 
Order, 1945 (S.R. & O. 1945, No. 1117), the Trading 
with the Enemy (Transfer of Negotiable Instru- 
ments, etc.) (Netherlands) Order, 1945 (S.R. & O. 
1945, No. 1118), and the Trading with the Enemy 
(Custodian) (Amendment) (Netherlands) Order, 
1945 (S.R. & O. 1945, No. 1119). All are dated 
September 10 and are obtainable, price ld. each, 
from H.M. Stationery Office. The general effect 
of these Orders is that those provisions of the 
Trading with the Enemy Act, 1939, and the Custo- 
dian Order, 1939, which remained in force after 
the liberation of the Netherlands, now cease to 
apply in respect of money and property accruing, 
on or after September 10, to persons resident in 
that country. Furthermore, money which becomes 
payable to persons resident in the Netherlands (or 


*|to certain concerns controlled by such persons) 


on or after September 10, and property coming 
into their ownership on or after that date, cease to 
be subject to the control of the Custodian of Enemy 
Property. Money which became due before Sep- 
tember 10, but has not yet been paid or held to the 
order of the Custodian, however, remains payable 
to the Custodian. Similarly, property in the 
United Kingdom which, before September 10, was 
subject to report to the Custodian remains property 
to which Article 4 of the Trading with the Enemy 
(Custodian) Order, 1939, still applies, and must not 
be parted with, or dealt with, without the consent 
of the Board of Trade. The Orders also lift the 
application of Sections 4 and 5 of the Trading 
with the Enemy Act, 1939, in respect of certain 
transactions, and remove the obstacles in the way 
of trading with persons in the Netherlands which 
arose out of the Trading with the Enemy legis- 
lation. Banking channels between the two coun- 
tries are now restored, subject to the operation of 
the Defence (Finance) Regulations. Attention is 
also drawn to the necessity for compliance with 
other regulations, such as export and import 
licensing, and the parallel regulations of the Royal 
Netherlands Government. 


MINING AND QUARRYING IN NORTHERN JRELAND. 


One of the shortcomings of official statistics of 
industrial production is that they are often so long 
in appearing that the circumstances of the industry 
may have changed considerably by the time that 
the figures are in the hands of the public. To a 
great extent, this is probably unavoidable if the 
reliability which should characterise all official 
returns is to be maintained, but it is particularly 
unfortunate at a time like the present, when up-to- 
date information is especially needed as a basis for 
future policy. A case in point is the return, by the 
Northern Ireland Ministry of Commerce, of the 
results of mining and quarrying operations for the 
year 1943, which was only issued late in August ; 
in the 20 months that have elapsed since the close 
of the period to which the report relates, conditions 
have changed so greatly that many of the figures 
can have little more than an academic interest, 
save to students of economics. The report mentions 
that a certain amount of boring in search of coal 
and fireclay was carried out during the year, but 
without definite results; though two small coal 
mines were worked near Fair Head, in Co. Antrim, 
a total output of 480 tons being produced by a 
personnel of seven. In the Coalisland district, in 
Tyrone, two fireclay mines were worked, producing 
8,000 tons in all, compared with 9,000 tons in 1942. 
This output was obtained by 24 persons working 
underground and eight on the surface, as compared 
with 27 underground and 18 above ground in the 
preceding year. No rock salt was raised, but brine 
pumping produced 11,006 tons of salt during the 
year, a reduction of 2,280 tons from the 1942 figure ; 
one of the mines is being kept in repair for the 
possible future production of rock salt. The output 
of bauxite was more encouraging, being 107,924 
tons, compared with 95,724 tons in 1942; and the 
tonnage of iron ore shipped to Great Britain also 
showed a relatively considerable increase, from 


4,749 tons to 6,555 tons. It is noted, however, 
that of the four mines producing bauxite in the 
early part of the year, two were being prepared 
for abandonment towards its close. The average 
numbers of employees were 327 in the pits and 
104 on the surface. The total output of the quarries 
showed a marked decline from the peak output in 
1942, being only 2,365,419 tons by comparison with 
3,459,001 tons in the previous year. Employment 
in the quarries was correspondingly less, being 3,343 
persons in 1943 2s against 4,768 in 1942. 


Hypro-E.Lectric DEVELOPMENTS IN PORTUGAL. 


Some details were given on page 113, ante, of 
the proposed hydro-electrification scheme at Oporto. 
A second scheme embraces the Lisbon area, and 
an official statement has been issued by the Portu- 
guese Government to the effect that this scheme 
refers to the hydraulic basin of the river Zézere and 
it is intended to build dams at Cabril. Bouca, 
Castelo de Bode and Constancia, with the object of 
furnishing power for the central and southern parts 
ofthe country. Itis calculated that the harnessing 
of the waters of the Zézere will produce electric 
energy amounting to some 750,000,000 kWh per 
annum. At current prices for labour and materials, 
it is estimated the cost of this scheme will amount 
to some 900,000,000 escudos (say 9,000,000. 
sterling). The scheme will be initiated by starting 
work on the Castelo de Bode and Constancia dams, 
which, it is calculated, will produce some 410 million 
kWh; it is expected to be completed within a 
period of eight years. A company is to be set up in 
Lisbon, for operating the Zézere scheme, with a 
capital of 240,000,000 escudos (say 2,400,000/. 
sterling). The Government will participate in the 
share capital to the extent of one-third, and the 
remaining two-thirds will be allocated equally 
between present producers and/or distributors 
of electricity and the public. 


STEAM LOCOMOTIVES FOR THE SWEDISH STATE 
RalLways. 


Electrification of the Swedish State Railways has 
been in progress for many years, and for 20 years 
no standard-gauge steam locomotives have been 
built. At the present time, 45 per cent. of the 
State railway system is electrified, and the traffic 
handled electrically amounts to 86 per cent. of the 
total for the whole system. The remaining 14 per 
cent. is dealt with by steam locomotives, none of 
which can be regarded any. longer as of modern 
design. The total stock of locomotives is given by 
the house journal of the State Railways as 800, 
of which 700 are of standard gauge. The average age 
is 33 years, but more than 100 locomotives are over 
40 years old. With the absorption of privately- 
owned lines, the State Railway system is acquiring 
more steam locomotives, but these also are old. 
Furthermore, they are of many different types. 
Since the acquisition of company-owned lines first 
commenced, the number of locomotive types on 
the State Railways has risen from 26 to 82, and of 
these different types no less than 46 are represented 
by only one or two specimens each. In the circum- 
stances, the efficient operation of lines still dependent 
upon steam traction has become progressively 
more difficult and, pending wholesale electrification, 
it has become necessary to order some new steam 
locomotives. The first order is for 10 large three- 
cylinder goods locomotives having the 4-8-0 wheel 
arrangement. The Nydqvist and Holm Company, 
of Trollhatten, is to supply the engines, while the 
contract for the tenders has been placed with the 
A.-B. Svenska Jarnvigsverkstaderna, of Falun. 
The cost of the locomotives is given as 220,0001. 
The engines will be built partly to an existing design, 
but will incorporate modern improvements, includ- 
ing roller bearings for all axles. Also, since the 
maximum axle load of 12,800 kg. exceeds by 300 kg. 
the limit allowed on the railway on which these 
engines will be used, the boiler has had to be moved 
forward a few centimetres. The engine in working 
order weighs 74 metric tons, or, with its tender, 
116 metric tons. The length of the engine and 
tender over the buffers is 59 ft. 3} in., and the 
duty for which these new units are intended is to 
haul trains of wagons weighing 450 metric tons 





over a steeply-graded route. 
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THE INSTITUTE OF 
METALS. 


ON page 213, ante, we dealt with the introductory 

i at the thirty-seventh annual autumn 

meeting of the Institute of Metals, held at the 

Institution of Mechanical Engineers, London, on 

Wednesday, September 12. We now give a report 

of the papers read and discussed during the remain- 
der of the morning session of the meeting. 


ELECTRON-DIFFRACTION StuDY OF OXIDATION OF 
ALUMINIUM. 


The first paper taken was entitled “‘ An Electron- 
Diffraction Study of the Atmospheric Oxidation 
of Aluminium, Magnesium and Aluminium-Mag- 
nesium Alloys,” and was by Dr. L. de Brouckére, 
of the University of Brussels. It described work 
carried out at the Imperial College of Science, 
London, during the war. The author stated that 
samples of both commercial and_ high-purity 
aluminium, magnesium and aluminium alloys 
containing from 2-5 to 8 per cent. of magnesium 
had been examined by electron diffraction after 
’ oxidation, first at room temperature, then at tem- 
peratures up to the melting point, and, finally, 
after melting. On abraded aluminium, the film 
formed at room temperatures was too thin to be 
detected by electron diffraction and was, therefore, 
less than 100 A thick. The film on aluminium 
which had been melted consisted of aluminium, 
which was usually crystalline and corresponded to 
y-Al,O;, but rapid heating of the metal for com- 
paratively short times to 700 deg. C., gave a mixture 
of the amorphous and y-oxides. The form of the 
alumina waé probably determined by the relative 
speeds of oxidation and crystallisation of the oxide 
under the conditions of experiment. Magnesium, 
and an alloy of 35 per cent. of magnesium in alu- 
minium, carried comparatively thick films of mag- 
nesi21 after any treatment. The film was amor- 


phous when formed at room temperatures, but 
became crystalline on heating above 200 deg. C. 
On abraded alloys of aluminium containing up 
to 8 per cent. magnesium, exposed to dry air, the 


film was less than 100 A in thickness. Alloys 
which had been melted invariably carried a relatively 
thick film of MgO. Alloys heated to temperatures 
between 120 deg. and 350 deg. C. were covered 
with crystalline y-Al,0,. On heating above this 
temperature the surface of the film consisted of 
MgO. Progressive heating up to 400 deg. C. 
could cause a duplex film to be formed, consisting 
of magnesia superimposed on alumina. The black 
film formed on these alloys had been shown to 
consist of magnesia. 

Dr. Bruce Chalmers, who opened the discussion, 
considered .that the statement that the limiting 
thickness of films at which photographs could be 
obtained by electron-diffraction was 100 A, corres- 
ponding, roughly, to 20 atoms, represented a some- 
what high order of thickness. He would have 
thought that photographs of rather thinner film 
could be obtained. The next speaker, Mr. E. A. G. 
Liddiard, said that the work which Dr. de Brouckére 
had described was part of the general research 
which the British Non-Ferrous Metals Research 
Association was carrying out on the properties of 
aluminium alloys containing magnesium. While 
working at the Imperial College of Science, Dr. de 
Brouckére had also carried out extremely useful 
work on the character of corrosion products on 
the surface of metals, and this had been incorporated 
in a paper published elsewhere. He mentioned 
this because the adoption of electron-diffraction 
technique was extremely useful in the study of 
corrosion and oxidation problems, and, in his view, 
it had not received sufficient attention. 

Dr. A. G. Quarrell was particularly interested in 
the observation of a layer of MgO on the outside of 
a film, whereas the Al,O, was in intimate contact 
with the metal. This was confirmed by some obser- 
vations made on heat-resisting steels. In that case 
the results obtained by electron-diffraction and by 
X-ray examination were in complete opposition. 
In order to obtain films sufficiently thick for X-ray 
examination, the steel had been heated for a long 
time, in order to produce a thick scale. The X-ray 
pattern was found to consist of FeO. The electron- 





diffraction examination, on the other hand, showed 
the presence of a spinel containing alloying elements 
as well. This was exactly analogous to the presence 
of MgO on the outside of the film and Al,O, on the 
inside. FeO afforded no protection in the case of 
steel, whereas Al,O, was a protective film. The 
next speaker, Dr. T. P. Hoar, referred to the black 
film, stated to be magnesium oxide, and to the 
explanation that the black colour was due to dis- 
persion of magnesium metal, probably in colloidal 
form, within the film. He said that such a rapidly- 
growing film, formed at high temperatures on some 
magnesium-containing alloys, would confirm the 
hypotheses of Wagner and his collaborators and 
those elaborated in this country by Price. He 
found difficulty, however, in accepting that growth 
of a magnesium film took place on the top of an 
aluminium-oxide film. If the film of aluminium 
were first formed on the surface of the metal, one 
would have thought that, at the higher temperature 
at which magnesium oxidised, the magnesium would 
reduce the alumina, although it was stated in the 
paper that this was considered unlikely. Was it 
possible that, in diffusing through the alumina film, 
the magnesium metal could take the place of 
alumina in the film without altering the crystal 
structure, as determined by electron-diffraction ? 

Mr. G. A. Dummett stated that the electron- 
diffraction technique might have very great possi- 
bilities in evaluating the mechanism of corrosion. 
It might also be applied to other fields and might, 
for example, afford valuable information on the 
effect of molybdenum in stainless steel. A subse- 
quent speaker, Dr. C. E. Ransley, thought that the 
role of water vapour in the high-temperature 
reactions under discussion had been neglected by 
previous speakers and stated that the rate of oxida- 
tion of silicon increased considerably in the presence 
of water vapour. He asked whether it was not a 
fact that the black film formed on some of the alloys 
was produced only in the presence of water vapour 
and was not produced when there was no water 
vapour in the atmosphere at all. Dr. C. H. Desch, 
F.R.S., in closing the discussion, referred to the low- 
temperature films and said that the protective film 
on aluminium was effective, even when it was very 
thin. It was, however, remarkable that, in alloys 
containing 5 per cent. or 6 per cent. of magnesium, 
the resistance, not to atmospheric oxidation but 
to the penetration of chlorine ions, was very greatly 
increased. Passing on to the optical properties of 
the films, he stated that the reflectivity of the alloy 
was not diminished by the presence of a very thin 
oxide film. He would like to know the limit at 
which reflectivity ceased and when the film became 
more or less obstructive. 


In a brief reply, Dr. de Brouckére stated, in 
answer to Dr. Hoar, that the fact remained that 
etching revealed the presence of an aluminium-oxide 
film and a magnesium-oxide film. It might be that 
in the reaction, the magnesium diffused too quickly 
through the intercrystalline spaces in the aluminium- 
oxide film to cause any appreciable reduction. The 
idea that the black colour of the outer film was due 
to colloidally dispersed metal was purely specula- 
tive ; there was no evidence. Whether or not the 
film could be formed in the absence of water vapour 
she was unable to say, because she had not experi- 
mented in perfectly dry atmospheres. The inves- 
tigators were interested only in oxidation in ordinary 
room atmosphere. It was well known that the first 
layer of aluminium oxide was perfectly transparent ; 
but she had not dealt with the problem of the thick- 
ness of film at which transparency ceased. Rela- 
tively rough specimens, from the point of view of 
molecular dimensions, had been used, but, on 
truly flat surfaces, such as were obtained by electro- 
lytic polishing methods, much thinner layers than 
those considered in the paper could be detected. 


VacuuM-Fusion METHop In Non-FERROUS 
METALLURGY. 

“The Application of the Vacuum-Fusion Method 
to the Determination of the Oxygen, Hydrogen, and 
Nitrogen Contents of Non-Ferrous Metals, Alloys, 
and Powders” was the title of the next contribu- 
tion considered. It was by Mr. H. A. Sloman, of 
the National Physical Laboratory, and in his absence 
was presented by Mr. T. E. Rooney. The author 





Say 


stated that the paper described an investigation 
into the suitability of the vacuum-fusion method, 
originally developed for determining oxygen, hydro. 
gen, and nitrogen in steel, for similar determinations 
in non-ferrous metals and alloys. The method 
depended upon the action of carbon on metallic 
oxides and nitrides at high temperatures, and 
the modifications required in procedure had been 
examined for a series of different metals. In 
general, the determination of the gaseous elements 
in the high melting-point metals, nickel, cobalt, 
copper, chromium, manganese, silicon, tungsten 
and alloys of these metals, did not present any great 
difficulty. Their oxides and nitrides were usually 
readily reduced by carbon at temperatures com- 
parable with the melting points of the metals them. 
selves. Some of them, however, did not dissolve 
carbon readily, but this difficulty could be easily 
overcome by the use of a steel bath, maintained 
after de-gassing, at a temperature of about 1,550 deg. 
C. Of the low melting-point metals, attention, so 
far, had been chiefly directed to the light metals 
and their alloys. As a result of preliminary experi- 
ments, a limit of 1,100 deg. to 1,150 deg. C. had been 
set on the temperature to which aluminium could be 
taken with safety in contact with carbon under the 
conditions of the present method. The gas collected 
was evolved very shortly after the metallic speci- 
mens had melted, and consisted essentially of hydro- 
gen in every case. Various aluminium-base alloys 
had been examined and it had been found that these, 
like aluminium, did not contain appreciable amounts 
of oxide or nitride. Hydrogen was the significant 
impurity. All attempts to examine magnesium or 
magnesium-base alloys by the vacuum-fusion method 
had been unsuccessful, even at temperatures only 
just above the liquidus. So far, no method suitable 
for determining the gas content of these materials 
had been found. Finally, a number of experiments 
had been conducted on ferrous and non-ferrous 
metal powders and sintered products, and a tech- 
nique had been developed whereby the specimen was 
placed inside a closed container or capsule made of 
steel or pure iron. 


Dr. C. E. Ransley, who opened the discussion, 
said that the work of the Oxygen Sub-Committee of 
the Iron and Steel Institute served to illustrate the 
value of co-operative research in tackling problems of 
this nature. Considerable advantages were to be 
gained by adopting low-pressure analysis of the 
products of reduction, instead of the more orthodox 
methods. By “ low-pressure’ was implied pres- 
sures of the order of 10-* mm. mercury. The apparatus 
could be integral with the vacuum-extraction 
system and it was possible to handle very small 
quantities of gasin this manner. The main difficulty 
in extending the vacuum-fusion method to the non- 
ferrous metals was undoubtedly that of evaporation 
of the more volatile elements at the high tempera- 
tures which were sometimes necessary for complete 
reduction. For example, it would be expected that 
beryllium-copper would be troublesome in this 
respect. No mention had been made by the author 
of any fluxing materials other than iron. Possibly 
tin, which had been used in the fractional determina- 
tion of oxide in steels, might have some application 
in the non-ferrous metal field. It might be advan- 
tageous, on occasion, to depart from the traditional 
graphite crucible. Thus, for determining the oxide 
content of silicon, he had used a carburised tantalum 
crucible containing a little loose graphite. 


Mr. D. C. Lees agreed with the author that it was 
not always possible, by microscopical methods or by 
density measurements, to determine whether 
porosity in a sample of cast alloy was due to gas 
or to shrinkage. While a high gas content in a 
sample of cast alloy naturally strengthened any 
suspicion that the observed porosity was due to gas 
rather than to shrinkage, it should be borne in mind 
that porosity would be found in castings made even 
from de-gassed melts if the feeding were inadequate 
or restricted. The next speaker, Dr. A. G. Quarrell, 
said that it seemed likely that the vacuum-fusion 
process would remain the standard method against 
which all others were checked. The apparatus, 
however, was complicated and expensive and 
simpler equipment might possibly be developed 
which would serve many of the purposes intended. 
In connection with the determination of hydrogen 
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in steel, it had been found that the small specimens 
generally employed for vacuum-fusion work were 
not really suitable. There was a danger that the 
hydrogen, in solid solution, came off very rapidly 
even at room temperatures, and that, unless the 
specimens were examined very soon after preparation, 
the hydrogen determination might be low. He 
wondered to what extent this applied to non-ferrous 
metal alloys. The hydrogen in solution might be a 
very important part of the hydrogen content and if 
the results obtained were low owing to the use of too 
small a specimen, erroneous conclusions might be 
drawn. 

Dr. C. H. Desch, F.R.S., who closed the discussion, 
said that the suggestion made, during the discussion, 
that tin might be used as the diluting metal instead 
of iron was @ very good one. In spite of its very 
low melting point, the vapour pressure of tin, at 
high temperatures, was negligible. In a brief 
final comment, Mr. Rooney said that Mr. Sloman 
had experimented with the use of tin. This metal, 
however, could presumably be used only in cases in 
which the sample under examination would alloy 
with tin as it was still necessary to heat the alloy 
to a temperature at which it was really fluid. It 
was possible that methods might be devised to 
determine the oxygen in beryllium-copper. 


EFFECTS OF OXYGEN IN SILVER. 


The third and last paper considered at the 
morning session was by Dr. J. C. Chaston, of the 
research laboratories, Johnson, Matthey and Com- 
pany, Limited, Wembley ; it was entitled “ Some 
Effects of Oxygen in Silver and Silver Alloys.” In 
presenting it, Dr. Chaston stated that when oxygen- 
free silver containing 0-01 to 0-02 per cent. of metallic 
impurities was annealed in air, a zone of fine grains 
was formed directly beneath the surface, while, in 
the interior of the metal, recrystallisation and grain 
growth proceeded normally. No such zone was 
formed when this metal was annealed in vacuum 
or in hydrogen. When oxygen-bearing silver 
containing these traces of impurities was heated in 
hydrogen, however, the metal was embrittled by 
a reaction similar to that produced by hydrogen- 
annealing tough-pitch copper. Neither grain-growth 
restraint nor hydrogen embrittlement was observed 
in very pure silver, and it was suggested that the 
effects in the less-pure metal might be due to 
distributed particles of metallic oxides formed by 
internal oxidation. Alloys of silver containing 
small amounts of aluminium or zinc were hardened 
for a small distance below the surface when annealed 
in air, apparently as a result of a similar mechanism. 

Dr. E. C. Rhodes, the first speaker in the dis- 
cussion, stated that in recent years silver and its alloys 
had found increasing uses in the chemical, engineer- 
ing and metallurgical industries, and there seemed 
no reason to doubt that these applications would 
continue. The paper focused attention on the 
annealing characteristics—and hazards—of the 
metal, and appreciation of its contents should avoid 
repetition of the difficulties encountered by some 
users ofthe metal during the war period. Hitherto, 
the purchaser of silver had usually been concerned 
primarily with the purity of the metal, and the 
term “fine silver” was recognised as referring 
to metal assaying 99-90 per cent. silver, or better. 
The sensitivity of such high-quality silver, containing 
oxygen, to hydrogen embrittlement at elevated 
temperatures, suggested that the time had come 
for general acceptance of the phtase “‘ oxygen-free 
fine silver” to describe deoxidised metal, thus 
paralleling the established ‘‘ oxygen-free high- 
conductivity copper.” The only other speaker, 
Dr. C. E. Ransley, also dealt with the question of 
the embrittlement of metals by hydrogen. He 
stated that he felt convinced that the severe effects 
obtained were not produced by the build-up of 
high pressures of water vapour in isolated pockets 
in the metal, eventually causing its disruption. 
It seemed more feasible that the primary weakening 
was the result of surface disintegration or disturb- 
ance at the grain boundaries caused by catalytic 
reactions between co-diffusing gases. 

After a few brief final remarks by Dr. Chaston, 
the President adjourned the meeting for luncheon. 


(T'o be continued.) 





LETTER TO THE EDITOR. 


THE FUTURE DEVELOPMENT OF 
PALESTINE. 


To THE Eprror oF ENGINEERING. 


Sm,—lI must apologise for the delay in answering 
Professor Herbert Addison’s interesting criticism, 
in your issue of August 17, on page 135, of my 
article, “The Future Development of Palestine,” 
published in Enorverrme for August 3, but I 
have been away and out of touch with all records. 
The uplands of Judea and Galilee are high ground 
3,000 ft. to 4,000 ft. above sea level, while much 
of the Negeb is from 100 ft. to 500 ft. 
table is at about the same level under most of 
Palestine west of the Jordan Valley, irrespective of 
the surface elevation. In the coastal plains of 
Sharon and Shaphela there is, in many cases, a 
substantial rise of level when the water-bearing 
stratum is tapped. It is reasonable to assume 
that the same will happen in the Negeb. The 
Negeb is plain land and the uplands, for the most 
part, are very precipitous, hence erosion in the 
former is much less violent than in the latter. 

My suggestion of throwing cheap rubble anicuts 
across some of the wadis was not primarily to store 
water for future use, but for “water spreading,” 
as mentioned on page 27 of the Report of the Middle 
East Agricultural Conference, 1944. I am in cordial 
agreement with the general principle advocated by 
Professor Addison that patient small-scale efforts 
are preferable to grandiose schemes. At the same 
time, each of these should be worked out as part 
of a complete project comprising the whole Negeb. 
These small-scale efforts should be prepared on 
the lines in which the famine-relief programme of 
works is organised in India and undertaken on 
their merits as demand arises in ordinary times. 

Yours faithfully, 
Cyrit Q. Henriques, M.Inst.C.E. 
4, Campden Hill-square, 


London, W.8. September 14, 1945. 





NOTES FROM SOUTH AMERICA. 


THERE is now every indication that the chief suppliers 
of manufactured goods—the United Kingdom, the 
United States and Sweden—are making strenuous 
efforts to obtain their share of the enormous accumu- 
lated import demand in Latin America, where the 
paramount need is machinery for local industries, and 
all kinds of transport material. The Washington 
Government are taking steps to facilitate the supply 
of new machinery to countries wishing to re-equip 
their industries or to establish new ones, and, in this 
connection, the United States Ambassador in Rio de 
Janeiro recently urged Brazilian manufacturing 
concerns which needed machinery to place their orders 
through his Embassy immediately, as the North 
American production of machinery would not be 
sufficient to meet the demand from all the countries 
interested. At a recent meeting in New York of 
representatives of United States industrial and export 
interests, it was resolved that manufacturing and export 
concerns in that country would have to grant more 
ample credit facilities to Latin-American importers, 
in order to enable their products to compete with those 
supplied by Great Britain and other exporting countries 
after the war. Sweden, for example, has just signed 
an agreement with Argentina providing for the exchange 
of Swedish machinery, ships, etc., against Argentine 
farming products. The Swedish Government express 
willingness to facilitate as far as possible export permits 
for steel, wire, tubes, screws, ball bearings, surgical 
instruments, oil-drilling equipment, electrical goods, 
telephones, machinery, motors, hardware, chemicals, 
paper, and steel cables for lifts. Argentina promises 
in return to facilitate the supply to Sweden of wheat, 
maize, peanuts, linseed, sunflower-seed, wheaten flour, 
dried fruits, oilseed cakes, vegetable oils, cotton fibre, 
pork, bacon, hides, wool, fats, tallow and casein. 
Sweden also expresses willingness to give export 

rmits for six motor-vessels to be purchased in 

weden by the Argentine State Merchant Fleet and 
delivered in 1947-48 ; and, at the request of the Argen- 
tine Government, to give benevolent consideration, 
when circumstances permit, to the sale and/or lease 
of existing Swedish tonnage to Argentina. 

Discussions for the conclusion of the meat agreement 
between Britain and Argentina are believed to be 
progressing smoothly. The agreement will cover the 
next four years and is believed to involve a total of 
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up to as much as 200,000,000/. As Argentina has large 
holdings of blocked sterling and is unwilling to increase 
them, it is probable that these meat shipments may 
have to be paid for in kind, particularly in industrial 
and railway material, agricultural equipment, etc. 
Argentina’s demand for private motor-cars over the 
next few months alone is estimated at as high as 
100,000 vehicles, and shipments of British cars would 
undoubtedly be sold immediately. In addition to these 
requirements, there is much interest in British aircraft 
and airfield equipment, and the National Airport 
Committee desire to obtain immediate quotations, 
delivery dates, etc., for a large range of equipment 
for the new Buenos Aires Airport at Ezeiza, 25 km from 
the city of Buenos Aires. The probable cost of the 
first stage of its construction will equal more than 
6,000,0001. sterling. The length of the runways will 
2,800 m.—shorter than those at the proposed 
London airport at Staines, or the New York airport at 
Idlewild, because, as the Argentine winter is milder, 
there is no need in Buenos Aires to consider frost, ice 
and snow, while fog is relatively rare. 

Among other public works in Argentina, a plan has 
been prepared for the rebuilding of the city of San Juan, 
destroyed by earthquake in 1944, at a total cost of 
300,000,000 pesos (about 20,000,000/. sterling). Another 
important project is for the building of a dam with 
road and railway bridges over the Parana River at a 
total cost of 100,000,000 pesos (about 6,300,000/. ster- 
ling), to be rendered financially self-liquidating by pay- 
ments to a sinking fund from funds obtained from duties 
on the use of the locks, on rail transit,’motor traffic, etc. 

Agriculture and industry in Uruguay are in urgent 
need of machinery, transport and other essential equip- 
ment, and the Finance Minister urges that the country’s 
very large accumulated gold and foreign currency 
reserves of some 255,000,000 United States dollars 
should be used to pay for the import of such goods. 
Similar advice has been given by the Finance Minister 
of Brazil, who expresses the view that the abnormally 
high profits which cotton-textile concerns are making 
should not be distributed to shareholders, but should be 
used to modernise plant by importing up-to-date 
machinery so that they will be able to compete with 
foreign textiles. The Minister confirmed that shortage 
of transport is at the root of many economic difficulties, 
and it is not surprising, therefore, that important trans- 
port development schemes are continually coming 
forward. Many orders are being placed abroad ; for 
instance, that recently placed by the Central of Brazil 
Railway with Messrs. Metropolitan-Vickers Electrical 
Export Company, Limited, for 90 passenger cars for 
use on the electrified section of the railway’s suburban 
lines, the total sum involved being understood to be 
about 1,000,000/. sterling. The Sao Paulo municipal 
authorities have entered into contracts for 22 electric 
trolley *buses to be used experimentally, after which it 
is intended to place orders for over 300 more as routes 
are developed. Of the 22 ’buses now ordered, four are 
being supplied by the English Electric Company, four 
by the American General Electric Company and 14 by 
the Westinghouse Electric Corporation. The United 
States is increasing the quota of petrol for supply to 
Brazil, and also delivering lorries, etc. The total num- 
ber of motor vehicles existing in Brazil is placed at 
some 200,000, of which about 20,000 are in Rio de 
Janeiro (8,000 of these being producer-gas driven) : 
but, by the end of 1945, the number of vehicles in 
operation in the Federal capital is expected to be about 
double the present total. The issue of licences for motor 
vehicles no longer requires the previous authorisation 
of the National Petroleum Council. 

Imports of railway equipment into Brazil increased, 
during the first quarter of 1945, to 3,325 tons, as com- 
pared with 3,098 tons in the corresponding period of 
1944, but it is estimated that the equivalent of at least 
25,000,000 United States dollars must still be spent on 
essential locomotives and a similar amount on other 
railway material such as wagons, trucks, wheels, spare 
parts, etc.,which are urgently needed. A number of 
important railway companies expect to receive shortly 
some of the rolling stock for which they have placed 
orders, particularly from North America. Meanwhile, 
a-recent decreee authorised the railway companies in 
Brazil to make two surcharges of 10 per cent. on their 
current tariffs. The proceeds are to be used, respec- 
tively, for effecting essential improvements in services 
and for the renewal of fixed or rolling stock, for which 
plans are to be submitted to the National Department 
of Railways within three months. To relieve conges- 
tion at the Santos docks and to meet the expected post- 
war movement, a scheme has been drawn up for the 
expenditure of about 2,500,000/. sterling in new port 
works and mechanical equipment. The Lloyd Brasi- 
leiro shipping line, owned by the Brazilian Government, 
has placed an order in the United States for 14 cargo 
ships, for use in the transatlantic service, at a cost of 
about 9,000,000/. sterling; these, together with the 
order for ten ships (value 4,000,0001.) already placed 
with Canadian shipyards, will mean an addition to the 
Company’s fleet of 20 ships for transatlantic traffic and 
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four for use in coastal trade. The transatlantic vessels 
will each have a speed of 16 knots and a displacement 
tonnage of 7,800 tons, and the coastal vessels, 11 knots 
and 4,500 tons. 

The Director of the National Motor Factory in Brazil 
has stated that, with the additional machinery which 
it is proposed to purchase in the United States, the 
factory should be able to build motors entirely with 
national raw material. Regarding the important plan 
for farm mechanisation in Brazil, large quantities of 
agricultural machinery, including tractors, ploughs, 
seeders, harrows, etc., are awaiting shipment in the 
United States for the State of Sio Paulo and should 
arrive there soon. It is understood that the recent 
agreement for the supply of Brazilian cotton goods to 
U.N.R.R.A. and to France stipulated, inter alia, that 
Brazil should be supplied with a certain quantity of 
modern textile machinery with which to re-equip 
existing mills. An official source reports that Brazilian 
cotton mills have placed orders in the United States 
for 2,500,000 spindles. Among some of the suggestions 
put forward at a recent meeting of the Syndicate of 
Spinning and Weaving in Sao Paulo were that authorisa- 
tions for the re-equipment of mills should be based 
on the number of spindles or hines existing in each 
mill; that a revision should be undertaken of all 
applications for the import of textile machinery and of 
all orders placed abroad for such machinery; that 
regional depots for textile machinery should be set up 
under the supervision of an industrial committee ; 
and that used textile machinery should be allowed to 
enter the country only after its import has been 
approved by a special technical committee. The 
local Employers’ Association of the Stocking and 
Knitting Industry in Sao Paulo have proposed to the 
Textile Executive Committee that no used machinery 
should be permitted to enter Brazil for this industry 
and that this prohibition should apply also to second- 
ary or auxiliary machines. 

Pending a definite commercial treaty between Chile 
and the United States, a provisional agreement has 
been signed, to remain in force until July 30, 1946, 
which reduces duties on a number of goods imported 
into Chile, including certain manufactured articles 
of wrought iron and steel. These reduced tariffs will 
apply also to goods of British origin, in view of the 
‘““most favoured nation” character of the present 
Anglo-Chilean commercial agreement. Among public- 
works plans in Chile, an important scheme will be 
undertaken to solve the problem of the water supply 
of Valparaiso, Vifia del Mar, and neighbouring towns ; 
work is to commence next year, and the cost of the 
project will be about 200,000,000 pesos. Now that 
hostilities have ceased in Europe, the Chilean State 
Railways are endeavouring to arrange for an early 
shipment of a quantity of railway equipment which 
has been detained in Switzerland since 1940. The 
equipment, which consists mainly of eight complete 
trains (three Diesel and five electric locomotives, with 
passenger coaches) was manufactured in German 
under contracts placed in that country in 1937. The 
trains cost about 30,000,000 pesos and were paid for 
before the outbreak of war. 

Economic development in Colombia, accelerated 
in the past decade, holds prospect of providing a 
substantial market for machinery and equipment. 
A contract for the machinery required for a new hydro- 
electric power plant, to be built at Rio Grande, about 
60 km. from Medellin, has been signed with two United 
States manufacturing concerns. The cost of the plant, 
which is calculated to provide Antioquia and contiguous 
Departments with an additional 50,000 kW, will be 
financed through the Export-Import Bank of Washing- 
ton, which is to provide 3,500,000 United States dollars 
for the purpose. The plans of the project, it is under- 
stood, have been by that Bank, and the ground- 
work has already been started. 








INSTITUTE OF FUEL.—The Institute of Fuel have 
announced that, owing to food restrictions, the total 
number of persons that can be provided for at the 
annual luncheon on October 17, at the Connaught Rooms, 
Great Queen-street, London, W.C.2, is limited to 600. 
All tickets have now been taken up by the members, 
so that no further tickets are available. 


NORTH-WESTERN FUEL LUNCHEON CLUB.—On page 
109, ante, we announced that a North Western Fuel 
Luncheon Club had been formed to function on lines 
gererally similar to those of the London Fuel Luncheon 
Club. We now learn that the inaugural meeting will 
be held at the Engineers’ Club, Albert-square, Manchester, 
at 12.30 for 12.45 p.m., on Wednesday, October 3. 
Short addresses on the objects of the Club will be delivered 
by the President, Sir Frederick J. West, K.B.E., J.P., 
M.Inst.C.E., M.I.Mech.E., Mr. Miles K. Burrows, M.C., 
M.I.Min.E., and Mr. Gordon Macdonald, J.P. The 
second luncheon meeting will be held on Wednesday, 
November 7. The honorary organising secretary of 
the Club is Mr. R. Baker, M.Inst.F., Assoc.Inst. Gas E., 
Selas Works, City-road, Manchester, 15. 





THE EVOLUTION OF RADAR. 
(Continued from page 205.) 


THE preceding ‘notes have recorded mainly the 
scientific and technical development of radar and the 
evolution of the technique of using it as an operational 
device. The task of putting its many types and com- 
ponents into production, however, was an undertaking 
of great magnitude and much difficulty: complicated 
by the need for dispersal as a guard against the dislo- 
cation of production by enemy attack, and for secrecy 
in all stages—a secrecy which, at times, made it hard to 
retain the services of essential personnel in face of the 
repeated demands of the Ministry of Labour and 
National Service for the release of more men to supply 
the armed Forces. Despite these competing claims, 
however, the British radio industry grew during the 
war to five times its peace-time size. Numerous 
factories which, before the war, had been engaged 
on very different work, were adapted to the production 
of radio components; for instance, the Earl Haig 
poppy factories, staffed by ex-soldiers who had fought 
in the first world war, made parts of condensers, and 
665,000 Westinghouse rectifiers were assembled in a 
building which had contained the lighting plant of the 
Gloucestershire country mansion where Queen Mary 
stayed during the war. 

Machinery which had made fire engines, made heavy 
valves; other factories turned to valve-part manu- 
facture from the production of strawberry baskets, 
artificial teeth, and hot-water bottles. Cotton and 
jute mills, silk stocking, scent, patent medicine, and 
other factories were given over to valve-making : 
machines which had turned out cigarette papers 
made the thin paper layers for condensers. Aerials 
were made by firms which had specialised in tennis 
rackets, knitting machines and steel golf clubs ; receiver 
and transmitter panels came from makers of artificial 
flowers, cathedral organs, dart boards, stained-glass 
windows, and cardboard toys. The needs can be indi- 
cated by the ‘fact that a battleship carries about 50 
transmitting sets of various kinds, and many more 
receiving sets ; and a Lancaster bomber, fully equipped 
with radio and radar devices, may account for over 
400 valves, using as many as 16 different systems con- 
tained in 40 to 50 separate boxes. 

During the war, there grew up the additional produc- 
tion of 360,000 cathode-ray tubes each year for the 
needs of radar alone. Valve production in particular 
had innumerable problems; some three-quarters of 
the production was unavoidably situated in and around 
London, despite the fact that 24-hour production was 
essential because of the processes involved. At one 
time, during the night bombing in 1940, an aircraft 
waited regularly on an airfield near the edge of London 
to transport the day’s production of cathode-ray tubes, 
so great was the demand for radar stations and equip- 
ment coming into use all over the country. Latterly, 
some 600 types of valves were being turned out. 


y | There was a simultaneous advance in manufacturing 


techniques: for instance, a valve widely used in the 
G.C.I. (night fighter control) stations originally took 
50 hours to manufacture, using skilled men, but by 
thorough re-organisation this figure was eventually 
reduced to seven hours work by unskilled women. 
The main burden of valve production was carried 
by the Philips, Marconi-Osram, Cosmos, Cossor, and 
Standard Telephones and Cables organisations. Fac- 
tories were hurriedly provided for emergency valve- 
making in South Wales, Scotland, and Northern 
England, to counter the effects of enemy flying-bomb 
attacks. At the same time, at Baldock, Hertfordshire, 
factory accommodation was specially laid out which 
could receive a London works complete if it should be 
bombed out, positions for machines, etc., being marked, 
so that the original factory would have been repro- 
duced more or less exactly if the move had taken place. 
Fortunately, it was never necessary. The impact 
of the needs of radio and radar from the industry was 
unexpectedly great, and from 1941 onwards it was only 
skilful inter-Service and inter-Departmental organi- 
sation which enabled the various priorities to be met. 
Finally; in 1943, there was formed, in conjunction 
with the War Cabinet’s new Radio Board, an organisa- 
tion known as the Radio Production Executive. This 
unique body had day-to-day executive powers over the 
radio production departments of the various supply 
Ministries and Departments, without itself belonging 
strictly to any of them, and undertook, among its 
many other tasks, that of standardising the components 
and their Service numbers for all radio equipment 
used by the three Services. Radio Production Execu- 
tive, (known as “ R.P.E.’’) was responsible for ensuring 
the success of many hundreds of “‘ crash programmes ” 
—a term used by the trade to denote emergency 
programmes, usually initiated by one of the Services at 
the instigation of the research scientists. The problems 
of R.P.E. concerned chiefly three types of equipment, 
namely, valves, for which contracts were placed by 
the State and the distribution of which was made on a 
“free”? basis from stores to meet Services needs ; 





component parts, ordered by the assembly firms from 
the makers after consultation with the R.P.E.; and 
completely assembled sets made to the contract of the 
Ministry concerned, 

The components industry rose particularly well to 
the strain of war demands. Great sources of supply 
were suddenly lost ; before the war, more than a third 
of the radio components used came from France, 
Germany, Belgium and Holland, and as much as 
80 per cent. of the ceramics used came from those 
countries. Secrecy, particularly for radar parts, was 
so close that widely scattered firms had to make 
essentially related parts, often without knowing what 
they were engaged upon. The labour question was 
complicated by the same secrecy. More than 7,000 
priority items were arranged in the radio industry, 
which voluntarily submitted to control and was 
never under rigid orders from outside during the war. 
Despite demands for radar aids of constantly changing 
types, the radio-communication supplies which are 
essential to every aircraft, ship, and Army unit, never 
lagged because of that fact. The staffs of many firms 
multiplied almost overnight. Component production 
was carefully dispersed over the country: outside 
London there were 9,000 people working on radio 
components, more than 6,000 of whom had been 
directed to that work since 1941 under inter-Service 
arrangements. The number of components needed 
averaged 20 to every valve in every kind of apparatus, 
Of condensers alone, there are 13,000 different types. 
The number of resistors produced in 1944 was of the 
order of 89 millions. 

One of the first demands made by radar on British 
industry was the equipment of the radiolocation chain 
stations, previously mentioned, before the war. It 
was early in 1937 that the first contracts were placed. 
The transmitters were made the responsibility of 
Metropolitan-Vickers Electrical Company, Limited, 
and the receivers were made by Messrs. A. C. Cossor, 
Limited. These two firms, together with Messrs. Pye, 
Limited, met the heaviest proportion of war-time 
demands for R.A.F. ground radar stations of all 
kinds, including not only the various sets in the radio- 
location chain but the ground stations associated with 
**Gee”’ (the radar navigation system), ‘‘ Oboe ”’ (the 
ground-controlled bombing method), ‘‘Gee-H’’ (an- 
other blind-bombing device), and other systems, The 
airborne radar sets owed their existence and production 
mainly to the General Electric Company, Limited 
(who also worked on the valves for the early radio- 
location ground chain), The Gramophone Company, 
Limited, Messrs. E. K. Cole, Limited, Bush Radio, 
Limited, Messrs. Pye, Limited, and Messrs. A. C. 
Cossor, Limited. The early naval equipment was 
supplied by Messrs. Allen West, of Brighton, the 
British Thomson-Houston Company, the Standard 
Telephones and Cable Company, the General Electric 
Company, Messrs. Pye, Limited, the Marconi Company, 
Messrs. Cossor, Aeronautical and General Instruments, 
Limited, and the Plessey Company, Limited. Messrs. 
Cossor Limited, and The Gramophone Company Limited, 
largely served the Army’s needs for G.L. (gun-laying) 
equipment for anti-aircraft batteries. Ordinary service 
radio-communication equipments were supplied princi- 
pally by the Marconi Company, Standard Telephones 
and Cables, Limited, the General Electric Company, 
the Philips organisation (Mitcham Works), Messrs. Py>, 
Limited, the Telephone Manufacturing Company, and 
Messrs. Siemens Brothers and Company, Limited. 

Such firms as the Telegraph Condenser Company, 
Limited, the Dubilier Condenser Company (1925), 
Limited, the Morgan Crucible Company, Limited, and 
the Erie Resistor Company, Limited, produced com- 
ponents. The development of the special cables, 
utilising the new material, polythene, introduced by 
Imperial Chemical Industries, was effected by the 
Telegraph Construction and Maintenance Company 
(London), who disclosed their technique to other cable 
manufacturers. Lastly, mention must be made of 
the smaller firms, such as Dynatron Radio, Limited, 
which, in a private house at Maidenhead, undertook 
the production of airborne radar and other sets for the 
Royal Air Force. 

At first, when the radiolocation chain was of imme- 
diate importance, the two contracting firms had to 
provide separate buildings for assembly and testing in 
complete secrecy. Two men alone were initiated into 
the whole story, namely, Dr. J. M. Dodds, of the 
Metropolitan-Vickers Ele:trical Company, and Mr. 
L. H. Bedford, of Messrs. A. ©. Cossor, Limited. Their 
colleagues were told only about the transmitter or the 
receiver ; never both. The contractors for the trans- 
mitter had never produced a redio transmitter before 
1938, but by 1939 they were turning out every ten 
days a transmitter of peak radar pulse power greater 
than that of the world’s biggest wireless set at Rugby, 
and every day and a half a transmitter equivalent to a 
B.B.C. regional station. Provision of additions to this 
system, and of the coastal-defence radar for detecting 
enemy aircraft sowing magnetic mines, were early 
problems of the war. 
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The V.H.F. (Very High Frequency) system of fighter 
control used a radio-telephone circuit, the suitability 
of which for a European war, with the increasing speeds 
of aircraft then envisaged, had been agreed during 
1938. It was a new technique, including push-button 
control and giving a much higher degree of intelligi- 
bility and clarity than had been possible with equip- 


ment used before that date. It employed frequencies 
higher than any which had been used previously for 
communications purposes. Three hundred equipments 
were hand-made by instrument-makers of the General 
Electric Company at Coventry during 1938, while the 
production problems entailed were. being solved. The 
Battle of Britain began as soon as real production was 
arranged, and the urgency was so great that a special 
liaison was arranged by the Ministry of Aircraft Pro- 
duction between the contractor and Fighter Command, 
the sets being collected by Air Force tenders as they 
came off the test bench, to be installed immediately in 
the fighters which were giving battle. The ground end 
of V.H.F. was equally urgent. Under the guidance of 
the Royal Aircraft Establishment, the ground equip- 
ment was designed and built by E. K. Cole, Limited, 
at Aylesbury, and the General Electric Company, at 
Coventry. One of the great production feats of the 
war was achieved when the G.E.C. shop at Coventry 
and all the tools, representing about 80,000 man-hours, 
were almost wiped out by the enemy overnight. Plant 
was immediately set up at Bradford, and so speedily 
organised that only half a month’s output was lost. 
From the Navy’s point of view, meanwhile, the out- 
break of war had not only given added impetus to the 
development of new devices but had enormously 
increased the demand for standard sets for communica- 
tion, direction-finding, etc. These sets had to be 
made capable of working with warships and naval 
signal stations. The task of meeting this requirement 
adequately and speedily was performed by the marine 
wireless firms. The Admiralty Signal Establishment 
was rapidly expanded, partly by drawing technical 
talent from the very firms which were later to make so 
great a contribution ; too rapidly to permit adherence 
to the old “ sure but slow ” routine, so that production 
had to be arranged before the laboratory work was 
finished. Outstanding among the firms which success- 
fully accepted burdens thus thrust upon them by the 
Admiralty was that of Allen West and Company, 
Limited, one of whose achievements was the manufac- 
ture, without working drawings, of 250 early models of 
& radar set for detecting surfaced submarines from 


| destroyers or corvettes. The first request for this 
work was made on March 14, 1941, a model was sent 
to the firm on April 15, and very meagre and incom- 
plete sketches were given on April 24. A successful 
model was produced on June 4, and the 250 models 
followed between June, 1941, and January, 1942, when 
the main production from industry in general began. 
The appeal for this extraordinary effort was made for 
the protection of the convoys fighting the Battle of the 
Atlantic, and it was met in full. A second achievement 
of the firm was their immediate response to the 
Admiralty’s request to manufacture a radar set for 
giving early warning of low-flying enemy aircraft. 
Messrs. Allen West were themselves responsible for the 
installation of the set in trailers which were sited on 
the coast. A similar type of set was made for fitting 
in ships, with a type of aerial which produced a narrow 
beam. To cope with the rolling of the ship, this aerial 
had to be “stabilised,” making it what was at first 
regarded as a fantastic mechanical contraption. It 
was, however, successfully put into production by 
Messrs. Ferranti, Limited, the Metropolitan-Vickers 
Electrical Company, and W. A. Bentley of Leicester. 
Most naval radar gear required gyro control in one 
form or another, for which the Sperry Company were 
largely responsible. The equipment used the network 
of radio direction-finding stations, watching the whole 
Atlantic area, was based mainly on receivers and 
other devices developed and produced by the Marconi 
Company, at Chelmsford, and the Plessey Company, 
at Ilford, before and during the early stages of the war. 
The Plessey Company devised and manufactured, under 
naval guidance, an instrument which enabled a signal 
of very short duration to be “ direction-found ”— 
an important contribution to the defeat of the U-boat. 
(To be continued.) 





DESIGN AND INDUSTRIES ASSOCIATION.—The London 
Region of the Design and Industries Association, the 
President of which is Lord Sempill, are arranging. a 
series of evening lectures, to be held monthly in the 
lecture hall of the London School of Hygiene, Gower- 
street, W.C.1, during the autumn and winter. The 
lectures will deal with ‘‘ Design in the Home, Industry 
and Commerce, with Particular Reference to New 
Materials.”’ The first lecture will be delivered at 7.0 p.m., 
on Wednesday, October 10. The speakers will be Dr. 
J. E. Sisson, of the Plastics Division of Imperia! Chemical 





Industries, Limited, and Mr. Paul Bradshaw. 


DE HAVILLAND FIGHTER AIRCRAFT. 


ArgcraFt manufacturers in this country and in the 
United States were just beginning to produce, or were 
on the point of producing, several new types of aero- 
plane for combat purposes at the time when hostilities 
came to an end. In the case of Messrs. de Havilland 
Aircraft Company, Limited, Hatfield, Hertfordshire, 
everything was ready for the manufacture of a long- 
range fighter aircraft named the Hornet and, indeed, 
deliveries of this’ machine commenced in February, 
some weeks before the conclusion of the war in Europe. 
A jet-propelled interceptor-fighter aircraft known as 
the Vampire, was also in an advanced stage of develop- 
ment. 

The de Havilland Hornet long-range fighter is a twin- 
engined machine which resembles the Mosquito in 
general appearance. Having a wing span of 45 ft. and 
a length of 34 ft. 6 in., it is, however, considerably 
smaller, and the makers state that it is a new design 
throughout. The fuselage is very slender and is of all- 
wood carapace construction, like that of the Mosquito. 
The wing is composite, having a double inner skin of 
plywood and an under skin of light alloy, with compo- 
site wood-metal spars. The wing area is 361 sq. ft. 
and the weight of the machine is about 15,000 lb. The 
Hornet has two Rolls-Royce Merlin engines, each of 
which develops 2,070 h.p. at take off. The propellers, 
which are of de Havilland manufacture, are four bladed 
and ingorporate the Hydromatic features, a brief 
account of which was given on page 216 ante. They are 
arranged to rotate in opposite directions, so that there 
shall be no resultant torque reaction on the machine. 
With a top speed exceeding 470 m.p.h., the Hornet is 
believed to be the fastest propeller-driven aircraft in 
the world. The rate of climb at sea level is over 
4,500 ft. per minute, and the operational ceiling is 
about 35,000 ft. With long-range tanks, the machine 
can fly 2,500 miles. It has an armament of four 
20 mm. cannon and is capable of meeting any single- 
engined fighter in combat. The prototype Hornet was 
first flown on July 28, 1944, at Hatfield, the pilot being 
Mr. Geoffrey de Havilland. 

The de Havilland Vampire made its first public 
appearance over London on Sunday, September 16, 
1945. Itis credited with a speed substantially in excess 
of 500 m.p.h. The prototype Vampire first flew on 
September 20, 1943. Speeds well in excess of 500 m.p.h. 
were obtained in level flight in the spring of 1944, and 
the machine is claimed to have established a new record 
at that time. It is believed to be the fastest jet-pro- 
pelled aircraft now in production in the world. The 
general appearance of the Vampire in flight is shown in 
Fig. 1, and its appearance when resting on the ground 
is illustrated in Fig. 2. It is a mid-wing monoplane 
with two tail booms, each of which carries a fin and a 
balanced rudder. The tail plane and elevator, which 
are located between the fins, are set rather high in order 
to clear the slip stream from the jet-propulsion unit. 
The wing span is 40 ft. and the length is 30 ft. 6 in. 
The wing area is 258 sq. ft. and the height, when on the 
ground, is 9 ft. 9 in. The Vampire is of all-metal 
construction, except the cockpit; which is of wood, 
similar to that used in Mosquito and Hornet machines. 
The cockpit is pressurised for high flying. The jet- 
propulsion unit is provided with air intakes on both 
sides of the cockpit, and one of them can be seen in 
Fig. 2, which shows also the tricycle undercarriage. 
The operational ceiling of the Vampire is between 
45,000 ft. and 50,000 ft., and the machine is stated to 
have sufficient endurance for its service as an 
interceptor. The armament oi the machine consists 
of four 20-mm. cannon. 

The Vampire aircraft and its Goblin jet-engine were 
designed concurrently by the de Havilland Aircraft 
and Engine Companies. The engine was given its first 
run on the test bed on April 13, 1942, just twelve 
months from the start of the design work, and 248 
days from the issue of the first drawings. The maxi- 
mum thrust for which the unit was designed was 
obtained two months after the first test-bed run. 
Thus, the Goblin engine was available for flight testing 
before the Vampire was ready to receive it. On 
March 5, 1943, it was tried out in the Gloster Meteor 2, 
twin-jet fighter airframe. The first trials of the Ameri- 
can Lockheed XP80A (Shooting Star prototype), 
which began in January, 1944, were made with the 
de Havilland Goblin jet engine, examples of which were 
conveyed by air from Britain to California in November 
and December, 1943, being followed by other units 
subsequently. When the Lockheed machine attained 
a speed of 500 m.p.h. early in 1944, it was fitted 
with the Goblin engine. The engine completed the 
official type-approved test in January, 1945. It is 
claimed to be the most powerful jet engine in fuil 
production in Great Britain up to the present time. 
It is being made by Messrs. The de Havilland Engine 
Company, Limited, London, while the Vampire aero- 
plane is being made by Messrs. The English Electric 
Company, Limited, Preston. Both have been in 
production for several months. 
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LABOUR NOTES. 


Art last week’s Trades Union Congress in Blackpool, 
Mr. Oppenshaw, a member of the executive council 
of the Amalgamated Engineering Union, moved, and 
Mr. R. McLellan, of the Electrical Trades Union, 
seconded, a resolution expressing the opinion that the 
system of shop stewards and joint production committees 
which was established during the war should be con- 
tinued. It had checked, Mr. Oppenshaw said, many 
disputes without the =_— hearing anything about 
them, largely because of the good action and reasonable 
behaviour of shop stewards. For these and other 
reasons, he believed that the system ought to be made 
an integral part of workshop and trade-union organisa- 
tion. The resolution was carried. 


Another resolution, which was adopted, asked Con- 
gress to secure from the Government an assurance that 
the temporary redundancy, unavoidable in the transi- 
tion period, should not be used by employers to worsen 
working conditions. The principle should be accepted, 
it said, that the basic weekly wage should be paid to all 
workers rendered redundant as a result of the transition. 


Mr. Deakin, acting general secretary of the Transport 
and General Workers’ Union, moved a resolution calling 
upon the General Council to prepare proposals for the 
establishment of a guaranteed weekly wagé in all 
industries, the legal enforcement of all negotiated wage 
agreements, payment of “‘ the rate for the job” in all 
Government employment, with the establishment of a 
similar basic rate for men and women; cunditions 
governing suspension or dismissal of workers to replace 
the provisions of Essential Work Orders, and minimum 
regulations to maintain planned production. Mr. 
Tanner, president of the Amalgamated Engineering 
Union, seconded the resolution, which was passed. 


The speech of Mr Isaacs, Minister of Labour and 
National Service, obviously did not please every 
delegate, but it was, nevertheless, a fair review of the 
difficulties to be overcome. Referring to the need for 
good industrial relations, he said that in spite of all 
that the Government could do, great responsibility 
would rest on employers’ associations and trade unions 
and their leaders in solving industrial problems. The 
discipline imposed by the war must still be maintained, 
and that called for prompt attention to grievances 
and complaints. Our paramount need was for a period 
of stability in industry, so that all concerned could 
plan with confidence and build up peace-time industry 
with the minimum of dislocation. 


Speaking for the General Council, Mr. W. P. Allen 
said that it was disturbed by Mr. Herbert Morrison’s 
statement in Parliament that the new Bill on Work- 
men’s Compensation would be introduced substantially 
as it was prepared by the Coalition Government. If 
that were so, Mr. Allen declared, ‘‘ we shall find our- 
selves opposing it until the improvements we want 
are agreed upon. We demand real compensation 
and are not prepared to accept anything less. We are 
not anxious to create difficulties for the Government, 
but the T.U.C. is not an appendage of the Government 
and must express its views.” 


The General Council believed, Mr. Allen went on to 
say, that the rate of benefit for a single man who paid 
the same contributions as a married man should be 


55s. a week and not 40s. The employers should be 
called upon to pay 6d. a week and the workman 3d. a 
week. *A change was also needed in the assessment 
of pensions. That should not be governed by a formula 
decided by the medical board of the Ministry of 
Pensions. There should be, instead, a body of medical 
men, employers, and workmen, which made its decisions 
on pensions according to the effect of the injury on the 
man’s employment in addition to the injury itself. 


Moving a resolution calling upon the General Council 
to take steps to obtain amendments to the Bill, Mr. 
J. L. A. Machen, a representative of the Yorkshire 
miners, said that all those injured before 1924 should 
receive the same payments as those injured since that 
year. A workman injured while a single man should, 
on marriage, be compensated on the married men’s 
rate. The resolution was adopted unanimously. 


Sir Mark Hodgson, general secretary of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, 
explained the proposals of the General Council on the 
subjects of the 40-hour week and annual holidays 
with pay. In the form of legislation which it was 
intended to propose, he said, there would be provision 
for the introduction of the 40-hour week in stages 





sr to the circumstances of each industry. 
What was the practical way in one industry might not 
be so in another. In some, it might be better to intro- 
duce the reduction in one operation; in others, by, 
for example, an initial reduction to a five-day week. 
The aim must be a scheme in each industry providing 
for the 40-hour week at an early date and in a manner 
according to its needs as ascertained by joint examina- 
tion, while a general stimulus should be given by broad 
legislation providing for the initiation of the reform. 


In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to 
have come into operation in the United Kingdom 
during July resulted in an aggregate increase estimated 
at approximately 132,000/. in the weekly full-time 
wages of nearly 900,000 workpeople. No decreases in 
rates of wages were reported during the month. 


The principal industries in which wage rates were 
increased were building, civil engineering construction, 
and the iron and steel manufacturing industries. Other 
industries in which increases were reported included 
iron-ore mining; fertilizer manufacture; the chemical 
manufacturing side of the plastics industry; tin-plate 
manufacture; heating, ventilating and domestic 
engineering ; brass-founding in Birmingham and district ; 
the home-grown timber trade in Scotland; vehicle- 
building (automobile bodies, carriages, carts, etc.); the 
baking trade, and tobacco manufacture. 


The number of disputes involving stoppages of work 
reported to the Ministry as beginning in July was 177. 
In addition, 8 stoppages which began before July 
were still in progress at the beginning of that month. 
The approximate number of workpeople involved in 
these 185 stoppages, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, is estimated at over 51,000. The te 
number of working days lost during July is estimated 
at nearly 180,000. Of the stoppages through industrial 
disputes known to have beea in progress at some time 
in July, the coal-mining industry accounted for 86, 
involving over 20,000 workpeople, and resulting in an 
aggregate loss of over 50,000 working days. 


In the 177 stoppages which began during July, 
nearly 44,000 workpeople were directly involved, 
and about 5,000 indirectly involved, were thrown out 
of work, that is, at the establishments where the 
stoppages occurred, though not themselves parties 
to the disputes. In the 8 stoppages which began 
before July and were still in progress at the beginning 
of that month, the total number of workpeople involved 
during July, either directly or indirectly, was nearly 
3,000. 


In July, 163 stoppages, due to disputes, came to an 
end. Of these, 67, directly involving 9,700 work- 
people lasted not more than one day; 31, directly 
involving 7,000 workpeople, lasted two days; 23 
directly involving 4,000 workpeople, three days ; 
and 28, directly involving 6,600 workpeople, from four to 
six days. Fourteen, directly involving 8,500 work- 
people, lasted over six days. 


Of the 177 disputes, leading to stoppages of work, 
which began in July, 22, directly involving 7,200 
workpeople, arose out of demands for advances in 
wages, 69, directly involving 17,800 workpeople, 
out of other questions; 7, directly involving 6,100 
workpeople, out of questions relating to working hours ; 
23, directly involving 3,300 workpeople, out of ques- 
tions concerning the employment of particular classes 
and persons ; 50 directly involving 8,800 workpeople, 
out of other questions relating to working arrangements ; 
and 6, directly involving 600 workpeople, out of ques- 
tions of trade-union principle. 


In calling upon the trade-union movement to place 
its “‘ enthusiasm and loyalty solidly behind Parliament 
and support the elected representatives of the people,” 
the writer of the ‘“ Notes and Comments” in Man 
and Metal, the journal of the Iron and Steel Trades 
Confederation, says :—‘‘ In the workshops, individual 
and collective efforts must be made to increase output 
to greater heights than our previous best. New records 
should be created and maintained until short supplies 
have been replaced by abundance. An increased 
standard of life and social security depends on increased 
efficiency in the workshop and the determination of our 
trade-union ‘rank ‘and file to improve quality and 
quantity in the national interest—not, as in the past, 
in the interest of those who exploit the national neces- 
sity. The Labour Government can be relied on to see 
that the increased national income is fairly shared.” 
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CONSTITUTION OF MILD-STEEL 
ARC-WELD DEPOSITS.* 


By H. A. Stoman, M.A., T. E. Roongy, A.M.S§\17 
F.R.I.C., and T. H. Scuorretp, M.Sc. ‘ 


(Concluded from page 220.) 


THE constituents, other than the inclusions referred to 
previously, varied with the carbon and nitrogen content, 
and did not resemble lamellar pearlite in any of the 
deposits. Figs. 5 and 6, opposite, show the deposit 
made with electrode B (0-025 per cent. nitrogen and 
0-05 per cent. carbon) before and after normaligj 
respectively; in both instances a constituent wars 
somewhat resembles spheroidised pearlite is present, 
The etching medium used for all the microphot ographs 
was a solution of nitric acid in alcohol. In the deposit 
made with electrode A (0-01 per cent. nitrogen and 
0-09 per cent. earbon), the main constituent resembles 
sorbitic pearlite, but some of the spheroidised constity. 
ent is also present. The microphotograph, Fig. 7, 
shows the structure after heating at 950 deg. C. for 
15 minutes, followed by 26 days at 200 deg. (. The 
deposit made with electrode F (0-055 per cent. nitrogen 
and 0-05 per cent. carbon) shows a constituent which 
appears in the form of angular patches and etches 
light brown in alcoholic-nitric acid, in addition to the 
spheroidised constituent (Fig. 8). In this case also the 
specimen was heated at 950 deg. C. for 15 minutes, 
followed by 26 days at 200 deg. C. In all cases the 
spheroidised constituent was blackened by a boiling 
solution of alkaline sodium picrate. The effect of 
nitrogen on the appearance of the pearlite has been 
reported previously by L. W. Schuster and others. 
McQuaid-Ehn tests were carried out on deposits made 
with electrodes B (No. 12 8.W.G.), D, and E. In each 
case a very abnormal structure was _ revealed by 
aleoholic-nitric acid (Fig. 9), as compared with a 
similar test on the parent plate material (Fig. 10) 
and the electrode core wires. 

It will be recalled that one of the machining opera. 
tions discussed earlier was the removal, by cuts in a 
plane at right angles to the length of the deposit, of 


‘about 1 in. from each end. For the present examina- 


tion, a small specimen about } in. square and about 

in. thick was taken from the middle of the machined 
‘ace of one or other of these end pieces. Similar speci- 
mens were prepared from each deposit and hardness 
measurements on the sections were made both before 
and after normalising, and also after normalising 
followed by heating for 26 days at 200 deg. C. Nor- 
malising at 950 deg. C. for 15 minutes did not cause 
any significant reduction in -hardness, except in the 
case of the deposit made with electrode F and possibly 
in the welds made with electrodes C and D, respectively. 
Heat-treatment for 26 days at 200 deg. C. (air cooled) 
subsequent to normalising, resulted in an appreciable 
reduction in hardness of all the deposits except that 
made with electrode A. Microscopical examination, 
after etching in alcoholic-nitric acid, revealed the 
precipitation of numerous needles (Fig. 11) in all cases 
except in deposits made with electrodes A and F, 
respectively. 

In this connection it is noteworthy that while the 
deposit made with electrode F has the highest nitrogen 
of the series and might, therefore, be expected to show 
the most intense precipitation of needles, it also contains 
the highest silicon and manganese (both total and ele- 
mental). Both these elements tend, according t 
Schuster, to inhibit the formation of needles, and this 
may explain the apparent anomaly in the effect of the 
low-temperature heat-treatment on this weld. With 
regard to the deposit made with electrode A, this has 
a very low nitrogen content, so that the precipitation of 
needles would be expected to be small, apart from the 
fact that it also contains relatively high silicon and 
manganese. 

In all the weld samples prepared during the course of 
the work, the deposits show a paler sulphur print than 
does the adjacent plate material, even when the 
sulphur contents of the deposit and plate are similar. 
Attempts have been made to ascertain the reasons 
for this difference in the sulphur prints. There 
appeared to be a possibility that, owing to the high 
proportion of oxygen present in the welds, the sulphur 
might be in a partially oxidised condition. In order 
to check this possibility, the sulphur in one deposit 
was determined by the evolution method, which, like 
sulphur printing, depends on the formation of hydrogen 
sulphide when the metal is acted upon by acid. The 
results agreed with those obtained by the normal 
gravimetric method for sulphur, thus indicating that 
the sulphur is present entirely as sulphide in both 
deposit and parent plate. 

In order to ascertain whether sulphur prints of com- 





* Communication from the National Physical Labora- 
tory, entitled ‘‘ A Preliminary Investigation of the Con- 
stitution of Mild-Steel Arc-Weld Deposits,’’ to be pre- 
sented at the forthcoming autumn general meeting of 
the Iron and Steel Institute. Abridged. 
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mercial mild-steel welds show such differences, an 
examination was made of the prints from several 
manual and automatic process arc-welds, and several 
oxy-acetylene welds. The parts of the sulphur prints 
corresponding to the weld deposits of all the arc-weld 
samples were markedly paler than the parts which 
corresponded to the plates, thus confirming the obser- 
vations made on the samples prepared specially for the 
present investigation. On the contrary, however, the 
sulphur prints from the oxy-acetylene welds showed 
no such differences between deposit and plate. Micro- 
scopical examination showed that the sulphide spots 
in the prints of are-weld deposits were extremely fine 
and numerous, whereas those in the prints from oxy- 
acetylene welds and the chilled plate were relatively 
much larger and less numerous. A similar examination 
of the actual deposits themselves showed significant 
differences in the types of inclusions present. The 
arc-weld deposits contained a greater proportion of very 
fine inclusions than did the oxy-acetylene welds, and 
these inclusions were generally similar to those in the 
deposits made for the present investigation. No parti- 
cles of manganese sulphide could be detected even at 
high magnification. On the other hand, the oxy- 
acetylene deposits and the chilled plate metal showed 
numerous inclusions of manganese sulphide, but none 
of the larger inclusions resembled those found in the 
arc-weld deposits. A comparison of typical inclusions 
showed that, in general, the larger inclusions in the 
oxy-acetylene weld deposits and in the chilled plate 
metal were similar to those present in cast steel, except 
that they were somewhat smaller. 

The chief reason why the sulphur prints of the arc- 
weld deposits show such fine sulphide spots is that the 
sulphide in these deposits is present either in associa- 
tion with other inclusions or else as very small particles 
—too small to be identified under the microscope, and 
which may or may not also be associated with the other 
inclusions. From such a material it would be expected 
that the macroscopic appearance of the numerous 
small and faint spots would be much paler than that 
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due to fewer but larger and denser spots. The cause 
of this type of sulphide inclusion, which is apparently 
characteristic of all arc-welds made with covered 
electrodes or with a powdered flux, is not understood. 

The work described above was carried out in the 
Metallurgy Division of the National Physical Labora- 
tory on behalf of the Director, Advisory Service on 
Welding, by whose permission this paper is published. 
The authors wish to acknowledge the invaluable assist- 
ance given by Mr. W. Andrews, of the Advisory Service 
on Welding, Ministry of Supply, in selecting suitable 
electrodes and in other matters connected with the 
investigation and its initiation. 
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PROPELLER-MILLING MACHINE. 


AN illustrated description of an interesting machine 
for finishing the faces of marine-propeller blades was 
given in ENGINEERING, vol. 149, page 500 (1940). 
The machine was made for Messrs. The Manganese 
Bronze and Brass Company, Limited, London, by 
Messrs. Morton Manufacturing Company, Muskegon 
Heights, Michigan, U.S.A., but since its installation 
the Morton Company, at the instance of the United 
States Navy, has developed the principles adopted in 
it to increase the utility of this method of propeller- 
blade finishing. The machine previously described was 
constructed to finish the front of the blades only, this 
surface being a true helix, and is understood to per- 
form the operation very efficiently. The later machines 
are now capable of machining the back faces as well, 
though these faces, being rounded, are not true helices. 
The cutting heads which carry a tool similar to a 
milling cutter, operate on both faces of the propeller 
simultaneously, an arrangement which reduces the 
time required for the complete machining and also 
reduces the deflection of the blades under the tool 
pressure since the cutters work, for the most part, 
opposite each other. This double facing has neces- 
sitated a radical change of design from the machine 
previously described. In the earlier machine the pro- 
peller is mounted, with the front blade faces upwards, 
on a horizontal table, which is rotated through an arc 
suitable for the blade width. The cutter is carried 
at the end of an arm mounted on a vertical column, 
the arm being caused to rise as the blade rotates under 
it through an amount depending on the pitch of the 
propeller. The necessary feed for successive cuts, 
which are made in a radial direction, is given by 
horizontal traverse of the arm. 

In the double-facing machine, the propeller is mounted 
on a horizontal arbour so that both faces of the blades 
are accessible. It is rotated through an arc appropriate 
to the width of the blade at the line of the cut being 
made at any particular moment. This movement 
gives the desired “‘ traverse” under the cutting tool, 
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which is of the conical milling-cutter type. The feed 
of the tool, which is the movement of the cutter for 
successive cuts from boss to blade tip, is made by 
horizontal traverse of the arms carrying the cutters, 
these arms being arranged to swivel in a horizontal 
plane through an amount determined by the pitch of 
the propeller. The cutters are pot attached directly 
to the swivelling arms but are carried on short 
arms, at the end of the swivelling arms, and capable 
of angular movement in a plane at right angles to the 
axis of the swivelling arm. The cutters can, therefore, 
be moved so that their cutting edges form the blade 
faces to any desired contour. Each cutter is driven 
by a motor carried on the outer end of the main 
swivelling arm. It will be understood that the rotation 
of the propeller on its axis is synchronised with the 
movements of the swivelling arms and the cutter arms. 
One blade is finished at a time, and when this is com- 
pleted the propeller is “ indexed ” to enable the next 
blade to be dealt with. All these movements require 
a somewhat complex drive, which actually consists of 
11 motors and three motor-generator sets. 

The cutting movements are controlled by electrical 
means from a “form.” This form is a small model of 
the blade as it is required to be finished and may 
be made of some soft material, such as wood or plaster, 
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ELECTRICAL APPARATUS. 

568,343. Electrical Precipitation Electrode. W. C. 
Holmes and Company, Limited, of Huddersfield, E. M. 
Lake, of Harrow, and F. B. Holmes, of Huddersfield. 
(6 Figs.) September 24, 1943.—The electrode has been 
developed for use in gas flows where the substance in 








so that it can be accurately finished by hand; only 
one blade form is required and not a complete model 
propeller, since, as stated above, the machining opera- 
tion is confined to one propeller blade at a time. The 
blade form has two surfaces. so that it looks like a 
two-bladed propeller, one of the surfaces serving for 
the front of the propeller blade and the other for 
the back of it. It is carried on a horizontal rotating 
table lying between a pair of columns each of which 
carries a swivelling tracer arm. The two tracing 
points cover the two surfaces of the form respectively, 
and their movements are transferred to the cutting 
tools. The manner in which this transfer is made is 
too complex for detailed description here, but it may 
be said that the tracer mechanism controls, through 
an amplifier, relays, ete., voltage changes in the 
generating set which supplies the cutter-driving motors. 
The difference in the speeds of the tracer points and 
of the cutters is adjusted by change gears appropriate 
to the size ratio between the model and the propeller. 
The propeller arbor is rotated in unison with the 
model table. At the end of each cut across the 


blade face, both the a and the model table 
are returned automatically at a rapid rate, for the 


next cut to be made.. The mechanism is protected 
by limit switches and interlocks. 

The machine wil! deal with propellers with pitches 
ranging from 6 ft. to 30 ft., and the radius of cut 
measured from the axis of the arbor can range from 
I ft. to 12 ft. 6 in. The rotational speed naturally 
varies with the size of the propeller, but we understand 
that the performance of the machine considerably 
exceeds that of the earlier machine, which was capable 
of milling 200 sq. in. of blade surface per hour. The 
maximum linear cutting speed is 50 in. per minute. 
Any desired contour can be given to both the front 
and the back of the blades and either right-handed 
or left-handed propellers can be machined. More- 
over, since a “form” is used, it does not matter 
whether the pitch of the blade varies from root to tip 
or is constant. As the milled surface bears the usual 
tool marks resulting from intermittent feed, the ma- 
chined surface is usually finished by going over it with 
portable grinders. It may be mentioned here that 
the machine described in our previous article could 
be set for machining with a single-point tool, but the 
double-facing machine referred to above does not 
appear to be arranged for this method, which, in an 
case, is only suitable for dealing with truly helical 
surfaces. , 





CHADWICK PUBLIC LECTURES.—The autumn pro- 
gramme of the Chadwick Public Lectures has now been 
issued. The first lecture will be delivered at 2.30 p.m., 
on Tuesday, October 2, at the Royal Society of Tropical 
Medicine and Hygiene, 26, Portland-place, London, 
W.1. The subject will be “‘ Planning for New Housing 
Standards,” and the lecturer is Mr. A. F. Russell, 
A.R.L.B.A., A.M.T.P.I. The Bossom Gift Lecture will 
be delivered by Mr. F. C. Vokes, B.Sc., A.M.Inst.C.E., 
at 2.30 p.m., on Tuesday, November 13, at the Royal 
Sanitary Institute, 90, Buckingham Palace-road, London, 
3.W.1. The lecture will deal with ‘“‘ The Modern System 
of Sewage Disposal and the Methods and Materials 
Employed.’”” The Malcolm Morris Memorial Lecture, 
entitled ‘‘ Some Social Aspects of Industrial Dermatitis,” 
will be delivered by Dr. A. M. H. Gray, C.B.E., T.D., 
F.R.C.S., at the Sir Edward Meyerstein Lecture Theatre, 
Westminster Hospita) Medical School, 17, Horseferry- 
road, London, 8.W.1, at 2.30 p.m., on Thursday, Novem- 
ber 29. Admission to all Chadwick Lectures is free and 
tickets are not required. The offices of the Chadwick Trust 
are at 204, Abbey House, Westminster, London, S.W.1. 





pensi which is to be precipitated is corrosive, and 
where hitherto it has been necessary to use rods of gold 
or platinum. The electrodes are metal-coated glass rods 
each about 3 ft. in length, the uppermost rod having a 
ball 2 at the top end, and an eye 3 at the other.. The 
next lower rod has a hook at the top and an eye at the 
bottom, and so on to the lowest rod, which has at its 
lower end a hook 7 for a weight to hold the electrode in 
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its proper p A hanger for suspending the elec- 
trode is also formed of glass with a hook 8 to engage a 
supporting bar, and a slot and recess 12 to take the 
ball end of the upper rod. The hanger is metal coated 
to ensure an electrical connection between the electrode 
and the supporting bar. The thickness of the metal 
coating need only be 0-005 in. and the dimensions of the 
hanger are such as to support a dead-weight of approxi- 
mately 25 lb. The metal coating is best applied by 
spraying, the electrodes being roughened by sand-blasting 
to promote adhesion of the coating. A suitable metal is 
lead. Where the gases contain conductive materials, 
such as sulphuric acid, in suspension, the conductive 
material deposited upon the electrodes serves as a 
conductor, so that if the metal coating is removed they 
will continue to function. (Accepted March 29, 1945.) 


MOTOR VEHICLES. 


568,613. Steering Mechanism. R. H. Johnston, of 
Harpenden. (5 Figs.) July 5, 1943.—This invention is 
cam gearing of the kind comprising a cam, formed by 
@ worm, fixed on an operating shaft and engaged by a 
follower, in the form of a single pin, mounted on a 
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Y | rocker arm carried by a rocker-shaft in such Manner 


that the follower-pin is capable of angular movement 
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parallel to the side of the cam. The follower pin has 
a frusto-conical forward end which engages the cam and 
its mounting in the rocker arm comprises a front bearing 
near the forward end for permitting the rotation of the 
pin about its axis. In such gearing, the line of action 
of the force acting on the pin can be represented by a 
line drawn normal to and at the centre of the line of 





ee 
contact between the conical surface of the forward end 
of the pin and the surface of the cam and located jn a 
plane containing the axis of the pin. With gevring ag 
heretofore constructed, this line of action generi!|y fails 
to intersect the bearing surface of the front beiring, jt 
being located entirely outside this bearing. Thos there 
is produced a turning moment about the bearing surface 
of the latter which tends to tilt the pin and cause it to 
damage the bearing by impact on it and necessitates the 
provision of an anti-friction bearing at the rear or taj) 
end of the pin in order to ensure rotation of the pin on 
its axis. The rocker shaft is mounted in bearings in g 
casing. The worm cam is mounted on the lower eng 
of the steering-wheel column of the vehicle. The follower 
is a cylindrical pin with a frusto-conical end 3 engaging in 
the cam groove. It is mounted in bearings in a bush 4 
received in an outwardly projecting boss formed near 
the free end of the rocker arm. The bearings comprise 
a ball bearing 5 located near the forward end of the 
Pin and a plain bearing 6. Instead of the plain bearing 
a light ball bearing may be employed or it may be 
omitted altogether. The angle of the cone 7 of the pin 
and the angle of the contacting face of the worm are 
such that a line 8 drawn normal to these surfaces and at 
the centre of the line of contact passes through the 
centre of a ball 9 of the ball bearing 5 adjacent the 
forward end of the pin. With such a construction any 
turning moment about the ball bearing is obviated and 
the pin will not tend to tilt in its bearing. Fig. 2 shows 
the use of a plain bearing 10 at the forward end of 
the pin at an angle to the axis of the pin. The line 
drawn normal to the surface 7 and the contacting face 
of the worm at the centre of the line of contact, and 
representing the line of action of the force acting on the 
pin, passes through the bearing surface at the forward 
end of the pin. (Accepted April 12, 1945.) 


MISCELLANEOUS. 


568,756. Self-Lubricating Bearing. Michell Bearings, 
Limited, of Newcastle-upon-Tyne, A. Hill, of Newcastle- 
upon-Tyne, and R. Hall, of Gateshead. (5 Figs.) 
August 18, 1943.—The invention is a self-lubricating 
bearing which is particularly suitable for very high 
rotational speeds. The bearing casing is divided into an 
upper compartment and a lower compartment by means 
of a horizontally disposed wall, and into this casing is 
fitted the bearing bush d supporting the revolving shaft. 
The rotating channel f is firmly fixed to the shaft by 
means of the split tapered sleeve f and tightening nut, 
and is contained in the end cover g bolted to the casing. 
A scoop h is fixed to the casing so that it presents an 
opening into which lubricant: carried round by the 
rotating channel can flow. To close the casing at the 
top, a cover is fitted. While the shaft is stationary, 
the lubricant is contained in the lower compartment 
and the lower part of the cover g. When the shaft com- 
mences to rotate, the lubricant in the bottom of the 
cover g is lifted on the outer periphery of the rotating 
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channel from which it is deflected inte the upper com- 
partment by means of a scraper k. The lubricant in the 
lower compartment flows through a passage / into the 
rotating channel, from which it is led by the scoop h 
into the upper compartment. The lubricant is now in 
the upper compartment, the level being as indicated at 
m-m, while the lower compartment is empty, except for 
a little residual lubricant remaining in the sunken portion 
which acts as a dirt trap, ensuring that only clean oil 
enters into circulation. The lubricant flows from the 
upper compartment through ports n into the bearing 
surfaces, leaving these at the ends p and g. That which 
leaves end p is led directly into the rotating channel, 
where it is de-aerated, cleaned and returned to the 
upper compartment. Lubricant leaving the end gq flows 
into the lower compartment by a port r, and thence by 
the passage / into the rotating channel, thus completing 
its cycle. When the shaft ceases to rotate, the lubricant 
in 6 slowly drains through the bearing surfaces, leaving 
at p and q to enter the lower compartment c by ports 
tand r. (Accepted April 19, 1945.) 
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THE KADENACY EFFECT. 


By P. H. Sonwerrzer, C. W. Van OVERBEKE 
and L. Manson. 


Tue Kadenacy system of scavenging is best known 
in application to a blowerless two-stroke engine. 
The inertia of the exhaust gases is utilised to pro- 
duce a depression or partial vacuum in the cylinder, 
and the fresh charge is introduced by the suction 
thus created. The Kadenacy system; however, 
apparently embraces more than this. In his nume- 
rous patents, Kadenacy claims that the burnt gases 
discharge from the cylinder substantially “as a 
mass in an interval of time shorter than that re- 
quired for the burnt gases to expand down to the 
ambient atmospheric pressure by adiabatic flow,” 
and the depression so created is utilised for intro- 
ducing the fresh charge through an inlet which is 
opened while the issuance of the burnt gases is in 
full progress. ‘Tests reported by P. W. Petter,* by 
§. J. Davies,f arid otherst show astonishing results 


' and seem to indicate that a new principle is involved 


which is responsible for the unusual effect. The 
most remarkable aspect of the published results is 
that the effect persists over a wide speed range— 
800 r.p.m. to 1,700 r.p.m. in case of ‘a converted 
Junkers opposed-piston engine—and over greatly 
varying exhaust-pipe lengths. 











are shown by points p and q on curve b, while the 
corresponding points for the inlet are s and ¢ on 
curve a. Tests at 800 r.p.m. with pipes a, b and c 
of the lengths and diameters indicated in Fig. 2 
gave the curves bearing the corresponding letters. 
It can be seen that the point of maximum depres- 
sion is retarded when the exhaust-pipe length is 
increased. Points p and s on the base line indicate 
the opening of the exhaust and inlet, respectively. 
Conversion of the Junkers engine to the Kadenacy 
system resulted in a substantial increase of power. 
Test results published in November, 1939, in 
Gas and Oil Power are reproduced as curves in-Fig. 
3, page 242, in which the b.m.e.p. before and after 
conversion is shown by curvesaandb. Correspond- 
ing brake horse-power values are shown in curves c 
andd. The maximum power was raised from about 
11 h.p. to 25 h.p., an increase of 130 per cent. 
This is claimed to have been obtained without any 
alteration to the combustion chamber or fuel- 
injection equipment, solely by changing the cha- 
racteristics of the inlet and exhaust ports and 
passages, in accordance with the Kadenacy patents. 
The scavenge pump was rendered inoperative, and 
the inlet ports, which were still controlled by the 
upper piston, were arranged so that. they communi- 
cated directly with the atmosphere. With the 
Kadenacy system fitted, it is claimed, it was possible 
to run the engine to a much higher speed than the 
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The mechanics of the Kadenacy principle were 
investigated by S. J. Davies with a free-moving 
piston in a cylinder. He compressed a mixture of 
air and petrol vapour with a hand crank and ignited 
it with a sparking plug. The gas pressure drove 
the piston downward until it uncovered. a slot 
through which the burnt gases discharged into the 
atmosphere. This sudden discharge caused so 
great a depression in the cylinder that the free 
piston rose and came to rest at about two-thirds 
ofits upward travel. With photo-electric apparatus, 
Davies recorded the piston travel and showed that 
the entire process was completed in a very short 
time. With a cylinder of 2-4 in. bore and 2-2 in. 
effective stroke, the exhaust process lasted only 
3-2 milliseconds, and the residual depression was 
17 in. of mercury absolute. Experiments with 
various lengths of exhaust pipes showed that the 
resulting depression and the time during which the 
exhaust slot remained uncovered were largely 
unaffected by the exhaust pipe ; for instance, when 
the exhaust-pipe length was changed from 7-5 in. 
to 53 in. the duration of the exhaust period changed 
only about 6 per cent. The gas flow in the exhaust 
pipe was shown by high-speed photography of a 
light-weight “cursor” in a glass exhaust pipe. 
This revealed a very rapid: back-and-forth move- 
ment of the gas column. 

A Junkers opposed-piston engine of 2-56 in. bore 
and 8-27 in. stroke’ was converted to the Kadenacy 
system, and pressure records taken at 650 r.p.m. 
from the inlet and exhaust ducts by a cathode-ray 
indicator gave the results shown in Fig. 1 by curves a 
and b, respectively. It will be seen that the pres- 
sure changes are transmitted from the exhaust ducts 
to the intake ducts without appreciable delay. 
The instants of opening and closing of the exhaust 





* The Engineer, vol. 158, page 157 (1934). 
+t ENGINEERING, vol. 143, page 685 (1937). 
+ Gas and Oil Power, November, 1939. 
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standard engine without any ill effects. The pistons 
remained in a cooler condition, the maximum pres- 
sures were lower, and the specific fuel consumption 
also wag lower. 

Fig. 4, page 242, shows the cylinder pressures in 
the Kadenacy-Junkers engine when operating with- 
out the scavenging-air pump. It is notable that a 
depression of over 1 lb. per square inch below atmo- 
spheric pressure occurred in the cylinder 50 deg. 
after the exhaust ports had opened. The letters 
p and q indicate the opening and closing of the 
exhaust while the letters s and ¢ indicate the opening 
and closing of the inlet. 

Conversions of other two-stroke engines, of either 
the uniflow or the cross-scavenge type, gave similar 
results, although not quite such favourable ones as 
those shown in Fig. 3. Some engines fitted with the 
Kadenacy system had blowers, others had none. 
When a blower was used, the scavenge-air pressure 
was considerably less than for a normal engine and 
it decreased when the load increased. In the 
original engine, the scavenging re increased 
with the load. The difference is explained by the 
fact that, with the Kadenacy system, as the load 
becomes greater the energy in the exhaust also 
becomes greater and with it the suction effect in 
the cylinder, thus reducing the resistance to the 
delivery of air from the blower. Converted engines 
consistently showed appreciable power increase 
with lower specific fuel consumption and lower 
exhaust temperatures. One test series carried out 
with different lengths of tail pipe (from 0 to 150 ft.) 
beyond the silencer showed that the superior per- 
formance of the engine was practically independent 
of the exhaust pipe length. 

The results obtained with the Kadenacy system 





are fully discussed in the literature on the subject, 








but the constructional details are not disclosed. 
One or more of the expedients shown in the patent 
drawings might have been employed to obtain the 
excellent results quoted, but proper port timing 
was undoubtedly a most important factor in every 
case. 

Kadenacy claims that, upon the opening of the 
exhaust port, the gas leaving the cylinder with a 
very high velocity will evacuate it and leave a 
partial or complete void behind, irrespective of 
whether a pipe is attached to the cylinder or not. 
In order to measure the depression following a 
sudden outflow of gas, special experimental equip- 
ment has been built at the Pennsylvania State 
College. It consists of the steel cylinder a, Fig. 5, 
page 242, closed by a lid b locked with a quick 
acting latch c. This lid is forced open by the initial 
cylinder pressure, when the latch is released. 
Orifices, such as o, of different diameters, or nozzles, 
were fixed at the lid end of the cylinder. A pick-up, 
for determining the lowest pressure reached in the 
eylinder during the exhaust, was fixed at the closed 
end of the cylinder. This pick-up consists of a 
brass diaphragm d, 2} in. in diameter and 0-025 in. 
thick, exposed to the cylinder pressure on one side 
and to an adjustable depression in the space ¢ on the 
other side. The diaphragm opens an electric contact 
when the pressure in the cylinder a drops below the 
adjusted depression in e; the contact is inserted 
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in a 6-volt circuit in series with a transformer 
coil f. A neon lamp g is placed in series with the 
secondary winding h of the transformer; this gives 
@ flash when the primary circuit opens. 

The depressions have been measured for different 
orifice diameters and different initial tank pressures. 
The results are shown in Fig. 6, page 242, where the 
maximum depression after the gases have rushed out 
of the cylinder are plotted against the cylinder gauge- 
pressure before the cylinder was opened. Curves 
a, b, c, d, and e correspond to the use of a thin-plate 
orifice of 2 in., 3 in., 4 in., 5 in. and 6 in. diameter, 
respectively. With the 6-in. orifice there was, in 
effect, no plate, as the cylinder was wide open. 
Curve f corresponds to the use of a convergent- 
divergent nozzle, 3} in. in length, with a throat 
diameter of 2 in. The opening on the pressure side 
was 4} in. and convergence took place for 2 in. 
Over the remaining 1} in. the nozzle diverged 
uniformly, its sides making an angle of 15 deg. 
with the nozzle axis. The convergence to the throat 
was smooth and rounded. The experiments show 
that the depression is great enough to account for 
the results on two-stroke Diesel engines applying 
Kadenacy’s patents. 

Various explanations of the Kadenacy effect have 
been published. None of them gives as close a 
concordance with our experimental results as 
Geyer’s theory, which was published in Ener- 
NEERING, vol. 151, page 463 (1941). Geyer assumes 
that the potential energy of the compressed air 
contained in a cylinder of volume V is transformed 
into kinetic energy and into work against atmo- 
spheric pressure. At the instant when the pressure 
in the cylinder drops to that of the atmosphere, 
the kinetic energy of the air still contained in the 





cylinder will perform work against the atmospheric 
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pressure. This work consists in displacing a certain 
volume of air against the ambient pressure. The 
equivalent volume of air to replace the volume 
must come from the cylinder, and so a depression 
is created by the discharge of that amount of air. 

Let V denote the volume of the cylinder, p,, »,, 
T, the absolute pressure, specific volume and abso- 
lute temperature before opening the orifice, and 
Po V2, T, the absolute pressure, specific volume and 
absolute temperature at the instant when the 
pressure in the cylinder becomes equal to the 
atmospheric pressure. 

Jf we assume the id to be adiabatic, 


denoting the pressure ratio? Pe 
nent of adiabatic compression by k, we get :— 


T= 5 


* by X, and the expo- 


7 
x & 
The weight of the air contained in the cylinder 
before the expansion is :-— 
V 


y 


The weight of air comballind in the cylinder at the 
instant when the pressure has just dropped to 
atmospheric is :— 















































oe 
4 5 


, = b in Atmospheres 


“ENGINEERING 
The kinetic energy of the gas contained in the 
cylinder, assuming a uniform increase of velocity 
from zero to u, from one end of the cylinder to the 
other is :— 











wy 


The pressure is eae Po be the same at every 
point of the vessel, and this may be considered 
rather inconsistent. 

Let W, be the weight of air which has left the 
cylinder up to time ¢, then :— 

W, = W —- Wj. 

If a represents the ratio between the cross-sectional 

areas of the cylinder and the orifice, then :— 
Ay 


A, 
and, neglecting the chinnige ' in sinctamnes 
Us = Uy. 


The kinetic energy of this portion of the air is :-— 
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It is the authors’ opinion that Geyer somewhat 
under-estimates this portion of the kinetic energy, 
as during the early part of the discharge the exit 
velocity will be er than near the end. 

The work pe ed against the atmospheric 
pressure is :— 


1 
W,v,P, = VP, (x* — 1) 

The decrease in internal energy of the whole 
quantity of air, assuming adiabatic expansion, is :— 
IWC, (T, — T,) = kinetic energy + work, 

or 


, 1 2 
JCy(T, — -.) W = pyr, We tga 
u? 
+a*W, y ; 
By substitution :— 
1—k 


V pe 
JOy ee X-X * t= Vp (x*— 1 


k~1 k 

ape “RY gs Vp By S 

+ 3 RT, x % +ar (*-* ) 
from which 


—1 
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RT, (x — x’) =x! — 1} 
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Even when the pressures in the vessel have 
become equal to the atmospheric pressure, further 
expansion is possible, due to the velocity of the 
gases contained in the vessel and in the nozzle. 

Assume a nozzle to be interposed between the | 
cylinder and the outside atmosphere, and let m V 
represent the volume contained in the nozzle ; then 
the work which can be done against the atmospheric 
pressure py is :— 

u? 


139 s+ + a*® m)W,. 
If V, is the volume of wie! Flicasiaih beyond the 


orifice, the work is :— 
yi wees . 
PV, = 3 (gt am), . . 
Assuming the expansion is adiabatic, 
po(V + mV) = p(V+mv+v,)* 


£W, St mW = 


(2) 








Po 
ot dpe ] (3) 
a V(l+m) 
baal 
, tot Tt a-x4h-al-y 
“1 = a , = Kk 
% RT, 


; + at (x*—1), 
so that equaticz ag i— 


Vv k-1 
Vv, = ++ a® m) 5 apex s 
pS — 


=K G + a m), 
whence the resulting pressure in the cylinder is 
= k (4) 
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This theory, when applied to the apparatus 
shown in Fig. 5, gives the depression values p, — p 
shown in Fig. 7, where, as in Fig. 6, a, b, c, d, e 
and f are curves for 2 in., 3 in., 4 in., 5 in., 6 in. 
orifices, and a 2-in. nozzle, respectively. Comparison 
between theoretical and experimental results is 
made in Figs. 8 to 13. In these, the curves are 
designated by the same letters are are used in Figs. 
6 and 7, and distinction between them is facilitated 
by drawing the theoretical results in dotted lines. 
It is seen that, for a fully open end, the calculated 
depressions agree with the observed values, but for 
small orifices the observed depressions are much 
greater than those calculated. The neglected 
density change may account for this. 

Geyer’s theory may be used for calculating the 
discharge velocities of the air from the vessel. The 
velocity of the air outflow u, is calculated from 
equation (1) with the relation u, au, and the 
results are given in Fig. 14 by the curves against 
which is written a= 1, applying to the open 
cylinder, and a = o , applying to zero orifice area. 
The sound velocities calculated by the formula 
V = 132-2 k RT are also indicated as short hori- 
zontal lines, for various values of T, and taking k 
as 1-4. The values of T have been reduced to 
deg. F. and written against the appropriate sound 
velocities. 

For each value of the pressure ratio X the velocity 
uz is between the value calculated for an entirely 
open tank (a = 1) and the limit when a tends to 
infinity. These two curves lie close enough together 
to permit of estimating the outflow velocity for any 
initial cylinder pressure, independently of the 
exhaust port area. It will be noted that for X = 5, 
this velocity happens to equal that of the sound in 
the compressed gas. X=5 and 14-5 lb. per 
square inch ambient pressure corresponds to a 
cylinder pressure of 72 Ib. per square inch, which, 
incidentally, about represents the normal conditions 
in an engine when the exhaust port opens. The 
outflow velocities do not seem to differ mueh from 
the sound velocities. 

In conclusion, it may be stated that the agree- 
ment between Geyer’s theory and our experimental 
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results is good in the case of large exhaust-orifice 
areas, but poor when the restriction is considerable. 
Some of Geyer’s assumptions are not justified, and 
more realistic assumptions would, no doubt, change 
the results to some degree. Nevertheless, his theory 
gives a simple and apparently correct picture of the 
process by applying only the reasoning of classical 
fluid mechanics. Though Geyer makes no use of 
the sound-velocity formula, the velocities calcu- 
lated by his theory agree closely with the sound 
velocities which obtain under normal engine condi- 
tions. 

The Kadenacy effect is sometimes described as an 
“implosion ” that follows an explosion, by which 
it is meant that a sudden release of pressure from 
a closed vessel through a large opening is followed 
by a depression which causes the flow to reverse. 
Both experiments and theory confirm this hypothesis 
and there is no reason why it should not be accepted 
as a law of nature. Whether or not the existence of 
this phenomenon was suspected before, it is due to 
the genius of Kadenacy that this effect has been 
utilised for charging two-stroke cycle engines. 

A statement that recurs in most Kadenacy patents 
is that the burnt gases discharge through the 
exhaust ports at a speed much in excess of the 
speed of adiabatic expansion. Patent No. 2,123,569 
(United States) gives the “speed of adiabatic 
expansion ” as 350 m. to 450 m. per second, and 
gives the “ ballistic speed” of exhaust due to the 
“ballistic force” as 1,400 m. to 1,800 .m. per 
second, that is, about four times as high. The 
velocity of sound in a diatomic gas of a-temperature 
about equal to that of the exhaust gases is, as a 
matter of fact, 350 m. to 450 m. per second. In a 
straight or convergent orifice this is also the upper 
limit for the discharge velocity of the gas. 

The authors were unable to find out where figures 
of 1,400 m. to 1,800 m. per second had been 
obtained, but Kadenacy uses these figures in porting 
design and obtains good results. This may be an 
indirect proof that his figures are correct. Let us 
examine the evidence. 





Kadenacy reasons that, since the pressure in 
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the cylinder when the exhaust port opens is about 
5 atmospheres, four volumes of exhaust gases have 
to be discharged to bring the pressure down to 
atmospheric during the blow-down period. It takes 
as much time, he states, to discharge four cylinder- 
volumes of gas at 1,800 m. per second velocity as 
one volume of gas at } x 1,800 = 450 m. per 
second velocity. Therefore, he envisages the ““ hypo- 
thetical velocity ” of 450 m. per second and designs 
his exhaust ports in such a manner that the gas 
column which projects through the exhaust port 
during the exhaust lead period with the hypothetical 
velocity of 450 m. per second is just equal to one 
cylinder volume. If V denotes this volume in 
cubic metres, A,, the mean uncovered exhaust 
port area during the exhaust lead (blow-down 
period) in square metres, and L the length of the 
hypothetical gas column in metres, then :— 
V=A,L ea ae 

The hypothetical velocity, which is 450 m. per 

second, is given by :— 


Va = (6) 


t 


where the blow-down period in seconds is :— 


a 
én (7) 
Here « is the exhaust lead in degrees, and n is the 
engine speed in revolutions per minute. 

From (5), (6) and (7).:— 


V=A,, Va 


t= 


a 
én . - (8) 


Putting V, = 450, and re-arranging, we get :— 
6 Van 
Am a=Vn rT = 75 (9) 
This is Kadenacy’s reasoning and the resulting 
formula is identical with that of Kadenacy’s U.S. 
Patent No. 2,144,065, except that different symbols 
are used. From this, the proper exhaust lead can 
be calculated. By converting the metric units 
used in Kadenacy’s formula (9) to square inches, 
we get :— _— ’ 
39-4 n 


This is still Kadenacy’s formula, but in a slightly 
changed form. On the other hand, Schweitzer’s 
formula (Diesel Power and Diesel Transportation, 
October, 1942, page 818), Ref. 6 gives :-— 

Ama = 0-00033 Van (11) 
where V, is the displacement volume. Ignoring 
the difference between V and V,, formula (11) is 
seen to differ by only 3 per cent. from formula (10). 

Formula (10) is a consequence of the Kadenacy 
theory, but formula (11) was derived independently 
of the Kadenacy theory, before the writer knew 
of the latter’s existence. The Kadenagy theory 
supposes the existence of “ ballistic velocities ” 
which are about four times higher than those 
obtained from adiabatic expansion. Formula (11) 
was derived by conventional thermodynamics, and 
the discharge velocities used were substantially the 
same as sound velocities, modified by discharge 
coefficients obtained by the Nusselt theory. Thus 
the two theories give practically identical results. 

We believe Kadenacy’s reasoning to be fallacious 
and in the following we try to show the error in it :-— 

Kadenacy states (Patent No. 2,123,569, page 4, 
lines 33-62) that instead of applying the true ballistic 
velocity, 1,800 m. per second, to four cylinder- 
volumes of gases to bring down the pressure from 
5 atm. to 1 atm. one may use a hypothetical velocity 
of 1,800 — 4 = 450 m. per second to one cylinder 
volume and get the same results. We believe this 
to be a mistake. One cylinder volume should be 
considered, and not four, even if the pressure in 
the cylinder is 5 atm. 

A rough reasoning should suffice to make this 
clear. Let us consider two cases. In the first case, 
the density of the gas does not vary during the dis- 
charge. Before, in, and after the exhaust orifice the 
density is the same. In this case (which is analogous 
to the discharge of water) if the cylinder volume V 
contains gas at 5 atm. pressure and that is discharged 
through an orifice A with 450 m. per second discharge 


(10) 


Vv 
velocity, and A = iB’ then at the end of one second 
all of the gas will be discharged and not only one- 


fifth of it. It makes no difference whether the 
préssure in the cylinder was 5, 4, 3, 2 or 1 atm. 
every case 450 m. per sec. discharge velocity is 
required to evacuate the cylinder in one second. 
The assumption of a ballistic velocity of 1,800 m. 
per second is unjustified. 

Let us next consider the change in gas density. 
The discharge velocity refers to the throat of the 
orifice and the specific weight to be considered is the 
one existing in the throat. 

Calculation by conventional thermodynamics 
shows that the specific weight in the throat is 
approximately 0-78 kg. per cubic metre at the 
beginning of the blow-down, and drops gradually to 
approximately 0-4 kg. per cubic metre at the end. 
Assuming a constant discharge velocity of 450 m. 
per second and a constant exhaust orifice of A sq. m., 
during the ¢ seconds of the blow-down period we 
shall discharge, on the average, 

450 x eet x A kg. of air per second. 

If, conforming to Kadency, we make A = ae 
where V is the total cylinder volume, the amount 
discharged will be 

D = 0-59 V kg. per second. 
while the amount that has to be discharged to 
reduce the pressure from 5 atm. to 1 atm. is 


D, = £V vin = 0-8 V 0-73 = 0-586 V kg. 


It is seen that D is approximately equal to D, 
which means that the exhaust can be disposed of 
in the required time at sound velocity and that 
no supersonic or ballistic velocity is required. We 
conclude that, while the value of Kadenacy’s 
hypothetical velocity is correct and should give good 
results if applied to porting design, it in no way 
supports the existence of ballistic velocities in excess 
of sound velocities. 

In trying to summarise our rather superficial 
investigation on the Kadenacy effect, we submit the 
following conclusions : 

(1) The astonishing performance claimed by 
Kadenacy engines should not be rejected as incre- 
dible, as the effect is based on a demonstrable 
physical phenomenon, namely, the rarefaction that 
follows the sudden discharge of compressed gas from 
a closed vessel. 

(2) The Kadenacy effect is not due solely to the 
inertia of the gas column in the exhaust pipe, as 
10 in. Hg. depression was observed by us in a vessel 
without any exhaust pipe, and reported results 
show good performance in engines with varying 
lengths of exhaust pipes. 

(3) The Kadenacy effect vanishes if the discharge 
opening becomes relatively small. One inference is 
that full advantage cannot be taken of the Kadenacy 
effect because exhaust ports or valves cannot be 
opened fast enough. 

(4) Geyer’s theory seems to give a fair picture of 
the mechanics of the Kadenacy effect, and excellent 
numerical agreement in case of large discharge 


openings. 

(5) Nothing in our observations supports Kade- 
nacy’s contention that velocities in excess of sound 
velocities are involved in the exhaust process. Con- 
ventional thermodynamics based on simple adiabatic 
expansion gave formule practically identical with 
those recommended by Kadenacy, and Geyer’s 
theory applied to our experiments also indicated 
discharge velocities of the order of sound velocities 
and no higher. 





CoaAL SUPPLY TO BATTERSEA POWER STATION.—A 
collier specially designed to navigate the Thames, has 
been built to convey coal from ports in the north of 
England and South Wales to Battersea power station. 
This vessel, which has been named “ Sir Joseph Swan,” 
was launched from the shipyard of Messrs. Hall, Russell 
and Company, Limited, Aberdeen, on September 6. The 
length between perpendiculars is 247 ft., the breadth 
39 ft. 6 in., the moulded depth 18 ft. 6 in. and the dead- 
weight 2,450 tons. A triple-expansion engine, using 
steam at 220 Ib. per square inch, superheated to 610 deg. 
F., develops 1,100 indicated horse-power and gives the 
vessel a speed of 10} knots. The cylinder diameters are 
164 in., 27 in. and 47 in., and the stroke 33 in. The 
boiler is of the cylindrical type, fitted with Howden’s 
forced draught, air-heating arrangements and smoke-tube 





superheaters. 





THE EVOLUTION OF RADAR, 
(Continued from page 237.) 


At the beginning of the war the first radar get 
designed to provide capital ships and cruisers with 
long-range warning of aircraft, was being fitted; ang 
as soon as its success had been proved an urgent 
programme was put in hand for sets for fitting through. 
out the Fleet. This first production for the Navy, in 
1938-39, was undertaken by a comparatively smajj 

up of firms. Aeronautical and General Instruments, 

imited, of Croydon, made the transmitters and aerial 
equipment, and Messrs. Pye, Limited, made the receiver 
and display panels. Aerials were also made by Messrs, 
Hutchinson and Hollinsworth (textile-machinery many. 
facturers of Dobcross, Yorkshire). A new type of 
treated laminated wood made by the New Insulation 
Company, of Gloucester, was found to be invaluable 
in lessening the weight of ships’ radar aerials. Demands 
for an improved type of air-warning radar set made it 
necessary to spread production over a larger number of 
firms. Aeronautical and General Instruments, Limited, 
the Marconi Company, Messrs. Pye, Limited, and Messrs, 
Allen West and Company assisted in producing what 
was at the time the most powerful radar set in existence, 
At the same time, a radar set suitable for small ships 
was urgently wanted. As a stop-gap, an Air Ministry 
A.S.V. set was adapted. This was succeeded in 194] 
by a more powerful naval set, the transmitter of which 
was made by the Marconi Company and Aeronautical 
and General Instruments, Limited, the receiver by 
Messrs. Murphy Radio, Limited and the Marconi 
Company, the cathode-ray indicator by Messrs. E, K. 
Cole, Limited, and the aerial by Messrs. Hutchinson and 
Hollinsworth. The application of a cathode-ray tube 
to portray in plan the positions of all surface ships 
relatively to each other and to the observer, as if on a 
geographical map of known scale, was adapted for 
naval use by the Gramophone Company, and produced 
by them, the Metropolitan-Vickers Blectrical Company, 
and Messrs, Allen West and Company. As ship-borne 
radio equipment requires power supplies electrically 
separate from the ship’s main supply, large quantities 
of motor-generators and von i gear were needed, 
often at short notice, and these were supplied by Messrs. 
Whipp and Bourne, Limited, the British Thomson. 
Houston Company, Messrs. Newton Brothers, Limited, 
and Messrs. E. N. Bray, Limited. The Marconi Com- 
pany produced wireless equipment of all kinds through- 
out the war, and contributed largely to augment the 
staff of the Admiralty Signal Establishment. 

When the war started, naval gunnery was dependent 
entirely on optical instruments ; to-day, the range of 
targets is almost invariably measured by radar, and it 
has been found possible to fire at an unseen target by 
radar information alone. In naval gunnery, both com- 
batants are always moving freely in two dimensions, 
and, in the case of air targets, in three dimensions. 
This requires extreme accuracy and first-class work- 
manship in instruments. The increase in accuracy has 
been accomplished in successive stages since the 
beginning of the war with the aid of manufacturers 
to whom, for the most part, gunnery was completely 
unknown. 

The first set of the series, from the radio point of 
view a revolutionary design, was made (with the 
exception of the aerials) by a number of firms experi- 
enced in radio; transmitters by the General Electric 
Company, at Coventry, and the British Thomson- 
Houston Company, at Rugby and Willesden ; receivers 
by the General Electric Company and Messrs. Pye, 
Limited, and the cathode-ray indicator by Messrs. 
A. C. Cossor, Limited, Messrs. Parmeko, Limited, and 
Messrs. Ferranti, Limited. The aerials, which had to 
be of a novel type suitable for fitting on to gun directors, 
were manufactured by the Aluminium Plant and Vessel 
Company, Limited, who normally made dairy machi- 
nery and chemical plant, the Pirelli-General Cable 
Works, Limited, and Messrs. Ferranti, Limited. The 
earlier equipments measured range only; more accu- 
rately than the rangefinder, yet much below the 
standard known to be possible. Greatly improved 
devices, accurate to a few yards, were made from 1941 
onwards by the Marconi Company and the Metropolitan- 
Vickers Electrical Company, Limited. 

The beam switch, which makes possible the “ blin 
firing of guns, was made by Messrs. E. F. Moy, Limited. 
A very accurate form of potentiometer, made by 
Messrs. Painton, of Northampton, was also an important 
feature of the improved gunnery radar. Further 
— have — place, making the radar set an 
integral part of the ship’s gunnery equipment. Messrs. 
Electrical and Musical industries, Liznived, the Gramo- 
phone Company, Messrs. Allen West and Company, 
the Marconi Company, the British Thomson-Houston 
Company, and Messrs. Ferranti, Limited, all contributed 
to the design and manufacture of sets of these advanced 
types. 

The cross-Channel radio-telephone equipment for the 
Navy and Army was constructed by the General 
Electric Company’s telephone works at Bradford, and 
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by the Stratton Company, of Birmingham. In the 
preparations for the Normandy landings, cei zain radio 
equipment was urgently required for bombing opera- 
tions, and similar naval demands could not be met in 
time. The Marconi Company agreed to undertake this 
task. They were introduced to the McMichael Com- 
pany, who were making the gear for the Royal Air 
Foree and, starting from scratch, produced the neces- 
sary 150 sets in seven weeks. 

On land, the problem for the Royal Air Force, as 
has been disclosed, was the ground control in the dark 
by G.C.1. (Ground Controlled Interception) radar 
stations of fighters, which themselves would carry 
AI. (Air Interception) radar to finish the chase, and 
for the Army, the accurate sighting of guns and search- 
lights by G.L. and S.L.C. (Searchlight Control). The 
first G.C.1. prototype was shown to the trade during 
the autumn of 1940. Within two months, the first 
experimental model was ready; it was installed in a 
van, with two trailers to carry the aerial system. 
This model was inspected, and at least one of the three 
firms concerned had its first production model installed 
at an R.A.F. station within three weeks. It was on 
the air within another six hours. The date of that 
contract was Noveniber 7, 1940: the first delivery 
was on December 28, and there were a dozen G.C.I. 
stations from the firm by the following June. In 
the months during which these stations came into use 
the night fighters, with the Army’s radar-aided search- 
lights and guns of A.A. Command co-o under 
the operational direction of Fighter Command, took 
steadily increasing toll of the enemy night bombers. 

The A.I. side of this interception feat depended 
on a whole series of “crash pi mmes” to meet 
the changes of war and even the changing speeds of 
aireraft. The first equipment to go into fairly extensive 
production, consisting of four main pieces (transmitter, 
receiver, indicator, and modulator), was ordered in 
August, 1940. Six hundred installations were ordered 
and in September, when production was about to 
commence, in one of the London raids all the com- 
ponents and most of the piece parts for the transmitter 
and modulator were wiped out at Messrs. Siemens 
Brothers’ works at Woolwich. The jigs, tools and 
new components were sent to the E. K. Cole works at 
Malmesbury for the transmitter, and to Electrical 


and Musical Industries, Limited, for the modulator,|the P 


while Messrs. Pye, Limited, were assembling the other 
two pieces. More than 200 of the equipments had been 
delivered by the end of October, more than 350 by 
the end of the year, and 1,000 by the end of the following 
July. 

This bare recital of dates makes no mention of the 
many modifications necessitated continually, nor of 
the preparations for the next Mark of A.I. Final 
approval for this improved version was given in Septem- 
ber, 1941. More than 100 complete sets were ready 
at the end of that year, and 1,000 at the end of 1942. 
Roughly at the same time, still more advanced types 
of A.L, using centimetric equipment, with greater 
power and improved performance, were on the way. 
As time went on, hundreds of sets of still later Marks 
were delivered. In one of these later versions—a 
centimetric set—the General Electric Company sub- 
contracted, in view of the urgency, to many smaller 
firms, and even to garages ; in fact, three out of every 
four of the sets in this programme were produced by 
these “ little men.” 

The ground radar which directed the Army’s defence 
over the coasts and cities was developed from the 
earliest days by Messrs. A. C. Cossor, Limited, and 
other big firms. The Metropolitan-Vickers Electrical 
Company received a development and construction 
contract for the first gun-laying equipment at the 
beginning of February, 1939, and the first prototype 
was produced in August, with more than 400 completed 
by November. On the next Mark, both Messrs. Metro- 
politan-Vickers—who were bombed on Christmas 
Eve but immediately continued in a dispersal rte a 
and the Gramophone Company were engaged. e 
design for its production was commenced by the 
Gramophone Company in November, 1939, the basic 
research data having been worked out by Ministry of 
Supply technicians ; it weighed over a ton, and incor- 
porated no fewer than 60 valves. The labour market 
was short, and the job was done with 80 per cent. 
unskilled labour. By May, the first prototype model 
was being field-tested and early in June it was under- 
going official trials, the first equipment coming off 
the line in November, 1940. Yet another more 
advanced Mark was designed by the British Thomson- 
Houston Company and came off the line in February, 


1943. In three months, the production was at the rate | Li 


of ten a week. Early models of a radar system for 
directing searchlights on to enemy aircraft were made 
by Messrs. Murphy Radio, Limited, in the winter of 
1940-41, and were produced in large quantities in 
1941 and 1942. 

Parallel with all the defence developments was the 
first of the airborne radar sets for the offensive, the 
A.S.V. (Air to Surface Vessel) equipment carried by 





Coastal Command to search for shipping. Early models 
were produced by Messrs. E. K. Cole, Limited; and 
Messrs. Pye, Limited. The A.S.V., which was installed 
in aircraft in 1939, was the first airborne radar of the 
war. This was followed by an improved version in a 
series used for finding surfaced U-boats at night. 
A.S.V. was also adapted for use with the Royal Navy 
in small ships for the detection of surface shipping and 
aircraft. en, owing to the desperate struggle at sea, 
“H2S8” sets—which show coastal and other geo- 

phical outlines on the cathode-ray tubes, as previous- 
ly mentioned—were modified and diverted from their 
use by Bomber Command into coastal aircraft. This 
decision was taken in November, 1942, the actual 
production taking place in the following January and 
February. From March onwards, these installations 
were defeating the French-based U-boats operating in 
the Bay of Biscay. The conversion of “ H28” was 
accomplished by a factory known as Radio Production 
Unit, which was entirely controlled by the Ministry of 
Aircraft Production. 

With all these radar developments, the limit for 
industry had by no means been reached; the great 
series of navigation and bombing aids which were to 
make possible the shattering of Germany’s industry 
was on the way. ‘‘ Gee” enabled bombers to take off, 
assemble in saturation strength, and navigate con- 
stantly until their return, as well as making possible 
accurate navigation over home territory and sea in all 
lights. The Telecommunications Research Establish- 
ment guided its development at Messrs. A. C. Cossor’s 
shadow factory, which was originally intended for 
production only, at Chadderton, Oldham, in the 
autumn of 1941, the firm submitting a prototype for 
approval in exactly six weeks. They and Messrs. 
Dynatron shared the production of the first order for 
500, the smaller “daughter” firm undertaking two 
sets out of every five. Their joint commitment was 
more than fulfilled by February, 1942, and from that 
month onwards more than 2,300 acres of Germany 
were destroyed in a year, mainly by the use of “ Gee ” 
navigation, compared with a total of 400 acres until 
that system started. By the end of 1942, Messrs. 
Cossors’ first bulk order, for 2,850 sets, had been 
delivered. All used in the “Gee” circuit 
were supplied during this high-pressure greg ae 4 
‘ost Office Research Establishment in N 
London. “Gee,” like other types of apparatus, was 
further developed, and by the end of 1943 no fewer 
than 11,000 airborne sets of an improved type had 
been delivered by three big firms which were now 
working on it in the United Kingdom. The final 
achievement was a rate of production which enabled 
Britain to give 2,000 sets a month to the United 
States. During 1943, the first Mark of “‘ Gee-H,” a 
blind-bombing aid akin to “ Gee,” was developed, and 
200 sets were delivered .in three summer months. It 
was used for many different types of attack, including 
accurate mine-laying from the air. A sidelight on the 
“Gee” production is the experience of a components 
firm which increased their staff from fewer than 40 
to 600 to produce one part, a wire-wound potentio- 
meter. : 

For the battle of the Ruhr in 1943, the “ Oboe” 
ground-guided bombing system was introduced, princi- 
pally for the pathfinders to drop their flares. Two 
different versions of the airborne set were produced 
during the year. It was produced by Metropolitan- 
Vickers Electrical Company, Messrs. , Limited, 
and Standard Telephones and Cables; Limited, and 
was developed under the direction of the Telecommuni- 
cations Research Establishment as a mobile unit in 
1944. From the Cossor-Dynatron combination, 100 
airborne sets of an early Mark were provided by 
August, 1943, and the General Electric Company 
fulfilled an order for 36 of a following type by the end 
of November. When Messrs. Standard Telephones and 
Cables, Limited undertook contracts for the ground 
end, they finished their development work in nine 
months. Finally, the bomber was freed from any 
dependence on ground radar stations; “‘H2S” had 
arrived, and with it the first direct picture of the 
unseen earth’s surface at night or in cloud. It was 
a revolution, and industry helped to pay the price for 
its development; the air accident which killed five 
of the small team working on it in 1942 under T.R.E. 
direction included two of the Gramophone Company’s 
research men. 

“* H2S ” went on, however, and within a year these 
sets were being turned out. The technique of scanners 
was considerably developed at the same tinfe, the 
major work going to Messrs. Nash and Thompson, 

mited. 

The eight “ boxes” which made up the original 
installation were developed and produced by the 
Gramophone Company, who completed the develop- 
ment task with the Telecommunications h 
Establishment between March and December, 1942, 
and turned out a first order for 50 installations at the 
same time. The Radio Production Unit, previously 
mentioned, also made some 75 sets. 





Then the production stepped up sharply. The 
Gramophone Company delivered 200 sets by May, 1943, 
although there had not been approval of the type until 
a few months before; at the end of the year they had 
turned out 2,300 sets; and by the end of April, 1944, 
shortly before the invasion of Europe the total was 
3,700. By the end of the European war seven out of 
every eight Bomber Command aircraft had ‘“ H2S.” 
The Navy had similar needs for pin-pointing the 
positions of ships with the greatest accuracy to ensure 
the success of landings in enemy territory. While 
full use was made of devices already mentioned special 
naval needs were fulfilled by equipment developed by 
the Decca Radio and Television Company. 

This story of the achievements of the radio industry 
covers only a fraction of the radar devices which have 
been put into use. Not only are many of them still 
undivulged, but there are as many others, the uses of 
which for height-finding and other purposes cannot be 
detailed because of their very variety. For example, 
“* Rebecca,”” an airborne set which could send out 
coded signals to suitable ground or seaborne radar 
beacons to determine their position from the automatic 
answer received was eventually used with a beacon 
(“‘ Eureka ”’) taken into action by the first parachutists 
dropped to land glider and parachute troops and 
supplies. Work started on “‘ Rebecca ” in September, 
1942, and a full prototype was submitted in the follow- 
oe By May, 1943, more than 70 sets had been 
delivered by Messrs. Dynatron, and a further number 
poured out steadily. The entire airborne force was 
equipped with “ Rebecca ” at the time of the invasion. 
LF.F. equipment (Identification of Friend or Foe) 
automatically gave immediate identification of ap- 

ing friendly aircraft to radar with a swiftness 
that aircraft speed an insignificant factor and 
enabled the air defences to be instantly mobilised to 
meet the er. Allied aircraft could operate freely 
by day or night causing no confusion in a complicated 
defence system and the equipment could send out 
distress signals in the event of trouble. This wholly 
British radar achievement was entrusted principally 
to Messrs. Ferranti Limited to develop and mass- 
produce. Beyond all these aids, there were many 
communication equipments used by the Army, includ- 
i i ly designed by Messrs. Cinema 
vision, Limited—and by the Navy. 

The greatest urgency prevailed for the communica- 
tions arrangements for the Yalta conference. Respon- 
sibility for handling the heavy communications traffic 
for the Prime Minister and his large party was assigned 
to the Senior Service. The problem amounted to 
providing on board ship a first-class large wireless 
station such as is ordinarily only possible on shore, in 
Allied territory, and with almost no notice. Two large 
shore-type Marconi transmitters arrived at a fitting-out 
port overnight, and 24 hours later the Marconi engineers 
were working on the considerable modifications neces- 
sary. On the arrival of the ship, there was inevitable 
delay while bulkheads were removed and spaces pre- 
pared to receive these big sets, but in spite of this the 
ship sailed on her secret mission undelayed, all equip- 
ment tested and ready to operate. 


(To be continued.) 





CONTRACTORS’ PLANT.—After September 30, all types 
of contractors’ plant may be acquired without a “ permit 
to purchase ” from the Ministry of Works. Prospective 
purchasers, therefore, should place their orders directly 
with manufacturers. 





BRITISH SOCIETY FOR INTERNATIONAL BIBLIOGRAPHY. 
—The programme of meetings of the British Society 
for International Bibliography, for the 1945-46 session, 
has recently been issued. All meetings are held on 
Tuesdays at 2.30 p.m., in the Council Chamber of the 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, London, W.C.2. The first meeting of the 
session will be held on October 16, when the new President, 
Dr. S. C. Bradford, will be inducted and will read his 
Presidential Address on “ Fifty Years of International 
Documentation.” A discussion, on ‘“‘ The Technique of 
Making Abstracts of Scientific and Technical Papers,’’ 
wik be opened by Engineer-Commander D. H. Smith. 
The next meeting will be held on December 4, when two 
papers will be presented, namely, “ Plastics: their 
Nomenclature and Classification,” by Dr. R. T. W. 
Reynolds and Mr. W. A. Silvester; and “‘ The Informa- 
tion Bureau of the Electrical Research Association,” by 
Mr. A. E, Tooke. The third meeting will be held on 
February 26, 1946, the papers to be read comprising 
“The Principles of Alphabetical Arrangement,” by 
Mr. A. H. Chaplin, and “ An Industrial Information 
Department,” by Mr. W. J. Merrick. The annual general 
meeting will be held on April 2, 1946, and after the 
formal business, Mr. Davis Roberts will present a paper 
on “‘ Applications of the Universal Decimal Classification 
in the Building Industry,” and Mr. G. Newman will speak 
on “‘ The Production of the Peculiar Book.”” The office 
of the Society is at 28, Victoria-street, London, S.W.1. 
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Fig. 1. 


CENTRE-TURNING MOBILE 
CRANES. 


Tue mobile cranes illustrated on this and the oppo- 
site pages, and also on page 250, are notable, with one 
exception, for the ingenious way in which the problem 
of turning them round their centres has been solved. 
The cranes have been developed by Messrs. Ransomes 
and Rapier, Limited, Waterside Works, Ipswich, and 
have been given the descriptive generic name of 
““Centurn”” mobile cranes. For the rotation of a 
mobile crane round its centre, the turning circle must 
be practically equal in diameter to the overall length 
of the chassis, which is a useful characteristic in fac- 
tories, shops and yards where space for manceuvring is 
restricted. Moreover, all the chassis wheels, when 
turning, must lie with their vertical planes tangential 
to a circle with a common centre and this, in turn, 
involves an individual drive to each wheel and the 
synchronised turning of the wheels about a vertical 
axis. Obviously, when the wheels are parallel for 
straight line travelling and are turned to traverse a 
curve, they do not all turn through an equal angle 
about their vertical axes, and the way in which the 
necessary synchronised turning has been effected in 
the ‘“‘ Centurn ” crane is particularly interesting. The 
turning movement will be considered before describing 
the other features of the “Centurn” crane, two 
examples of which are illustrated in Figs. 1 and 2. 
The crane shown in Fig. 1 has a maximum lifting 
capacity of 6 tons and is carried on three wheels ; that 
shown in Fig. 2 has a maximum capacity of 8 tons and 
is carried on four wheels. The exception referred to 
above, and illustrated in Fig. 3, has a maximum capacity 
of 10 tons and is carried on six wheels; this crane 
does not turn about its centre. 

Examination of the three illustrations will show the 
disposition of the wheels to effect central turning, but 
in order to follow the wheel-turning mechanism, it will 
be necessary to refer to the diagrams Figs. 5 to 7, 
opposite, and to the drawings, Figs. 8 to 13, on page 
250. A complete turning movement with four-wheel 
steering is shown in Fig. 5, the radius of the turning 
circle being equal to the half. diagonal of the chassis. 
The same chassis will turn the sharp corner shown in 


6-Ton CRANE. 
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Fie. 2. 8-Ton CRANE. 


chassis having two-wheel steering with the conventional | groove of the pulley with both ends anchored at the 


Ackerman linkage, as indicated in Fig. 7. The differ- 
ence between the turning circles of Figs. 6 and 7 is very 
marked, and the width of the minimum passage required 
for the turn consequently differs similarly. The dia- 
grams Figs. 5 to 7 are drawn to the same scale, but it 
should be pointed out that they refer to the mobile four- 
wheel steering truck, or tender, shown in Fig. 4. This 
vehicle is intended for transport only, say, in a large 
yard where overhead, or other types of crane, are 
available for loading and unloading. It will be obvious 
that these three illustrations only represent the turning 
circles of the vehicle chassis, since in cranes the jib and 
load naturally project beyond the chassis, but they 
clearly illustrate the difference between four-wheel and 
two-wheel steering. The advantages of the Centurn 
system are even more marked with a crane. 

Referring to Fig. 5 and 6, it will be obvious that the 
four wheels cannot be mounted even on stub axles, as 
linkage between each pair would be impossible. The 
planes of rotation must, therefore, be capable of being 
turned independently round vertical axes; the wheels 
are, in fact, mounted in castors, as can be seen in 
Figs. 2 and 4, and perhaps more clearly in the side 
elevation, Fig. 8. In this latter illustration, it is at once 
evident that the front castor mounting, on the left, 
differs from the rear castor mounting, on the right, the 
rear castor having some mechanism on the top of the 
chassis which the front castor has not. This mechan- 
ism is the steering gear drive, which is positive for the 
rear pair of wheels and transmitted from them to the 
front castors by wire ropes. It will be seen in Fig. 8 
that the castor spindles are provided with grooved 
pulleys a, and that, in line with them, are smdller 
grooved pulleys b. The relation of all these pulleys to 
one another in plan is shown diagrammatically in 
Fig. 9, the same reference letters being used. The 
ropes connecting the front and rear pulleys a appear 
at first sight to pass, in a figure of eight, continuously 
round them both, the function of the small pulleys 6 
being merely to act as guides. Such an arrangement 
would work theoretically, but in practice, since the 
transmission of the torque from the positively-driven 
rear pulley to the front pulley would depend entirely 
on friction, would not be reliable. In the arrangement 





Fig. 6, which would be impossible to negotiate with a 


actually adopted one strand of the rope lies in one 





points c. Referring to the front pulley on the “ off” 
side of the vehicle in Fig. 9, it should be noted that the 
strand marked d is anchored at c, passes round the 
pulley over an are of about 285 deg. and then leaves it 
in the lower right-hand quadrant to pass over the guide 
pulley, to be coiled round the rear “ off” pulley for 
240 deg., and, finally, to be anchored to that pulley 
atc. A clockwise movement of the rear pulley thus 
puts the strand d in tension and rotates the front * off” 
pulley, through the same arc, in a counter-clockwise 
direction. The other strand of the rope on this side, 
which lies in the other groove of the pulleys, naturally 
travels in the opposite direction, being wound up on the 
front pulley and released from the rear pulley. This 
strand is, of course, in tension also, so that transmission 
of the rear pulley torque is effected positively to the 
front pulley. Any stretch of the ropes is taken up 
periodically by the straining devices indicated on them 
as small rectangles. The arrangement on the “ near” 
side is similar to that on the “ off” side and thus needs 
no further comment. 

The tracking action of the wheels may now be con- 
sidered. Both the spindles of the rear castors are 
shown in Fig. 9 gs turning in a clockwise direction, 
while those of the front wheels are shown as turning in 
an anti-clockwise direction. If the ciane travels in a 
straight line, the discs of the front and rear wheels on 
each side of. the crane roll in the same plane, but if 
the crane is to travel in a curve convex to the “ off” 
side, the spindles are turned as shown in Fig. 9, when 
the discs take up a position tangent to the turning 
circles of the “ off” and “ near” sides. It is obvious 
that for travelling in a curve in the reverse direction, 
that is, concave to the “ off” side, the spindles are 
turned in the opposite direction, and it will be equally 
clear that when all the wheels are tangent to a common 
turning circle the crane will rotate round its centre and 
will have no motion of translation. These two condi- 
tions, namely, that of centre-rotation and movement 
round a curve of any desired radius, are illustrated in 
Figs. 5 and 6, respectively. To sum up the tracking 
action, it may be pointed out that the front eastors 
synchronise with the rear ones in all conditions, so that 
all the wheels are always normal to the lines joining 
them to the centre of rotation at any moment and can 
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therefore, rotate about their axles with a minimum of 
skid. The centres about which the crane will turn, 

hether in rotation only or in travelling along a curve, 
always lie in the transverse centre line of the wheelbase. 
The centre point of this line is the centre round which 
rotation takes place, but when the crane is travelling 
along a curved track the centre shifts along the trans- 
verse centre line to an extent depending on the radius 
of the turning circle, ultimately becoming infinite 
when the crane is travelling in a straight line. 

It will be evident from Fig. 6 that when a curve 
other than a complete circle is being traversed, the 
wheels of both the front and rear pairs lie with their 
axes at different angles in plan ; this condition follows, 
in fact, from what has been said about the shifting of 
the centre of turning along the transverse centre line. 
The castors of a pair, have thus to be swivelled round 
their vertical axes through different arcs, and since 
the swivelling has to be effected by a mechanism 
common; to both, another interesting problem is 
presented. How this problem has been solved is 
shown in Figs. 12 and 13, page 250. The motive power 
for steering is derived from a small electric motor, e, 
Fig. 13, which drives, through spur and worm reducing 
gear, a spur wheel f keyed to the same shaft as a pinion g 





below it. This pinion meshes with spur wheels h and i, 
one on each side of it. These wheels are keyed to 
shafts which may be considered, at the moment, to 
have, also keyed to them, pseudo-elliptical gear wheels 
j and k meshing with similar wheels 1 and m keyed 
to the castor spindles. These several parts can be 
identified also in Fig. 12, and some of them in Fig. 8. 
The assumption that the elliptical wheels are toothed 
gears is made for simplicity of explanation. Actually, 
these wheels are not gears at all, but are elliptical 
pulleys, the torque being transmitted from one to the 
other by “ figure-of-eight ’’ anchored wire ropes, in 
a manner similar to the drive from the rear to the 
front castors. The assumption so far is warranted by 
the fact that in some of the earlier cranes meshing 
toothed gears were employed, though in the later 
examples the rope drive is adopted, being simpler 
and more efficient since backlash cannot develop. 

It will be evident that in Fig. 13 the travelling 
wheels are set for straight-line movement of the crane. 
In Fig. 12 they are shown as set for the crane to turn 
round its own centre, though they are also indicated 
by hatched contours as set for straight-line travel. 
The purpose of this convention ‘is to make it clear 
that in turning from the straight-line to the full-circle 
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positions, the ‘‘ near” side castor has to move through 
an arc «, while the “off” side castor has to move 
through the smaller are f only, both castors rotating 
in the same, clockwise, direction, yet the spur wheels 
h and i, which transmit the torque, both rotate through 
an identical are y in a counter-clockwise direction, 
being both rotated by the common pinion g. What 
happens in the transition from straight-line to full- 
circle setting is that the “‘near” side castor gains on 
the other as regards its rotation, while when the 
direction of rotation of pinion g is reversed, the “‘ off ” 
side castor catches up with the “near ”’ side one until, 
at the setting for straight-line travelling, both wheels 
are parallel. Consideration of the contours of the paired 
gears j and / and k and m will show that the ratio of 
their ‘‘ diameters ” is continuously altering as they are 
turned, this ratio being the relative distance of the 
point of contact of the two wheels of each pair from 
the centres of these wheels. The same degree of angular 
rotation of the wheels h and i, therefore, results in a 
varying degree of rotation of the two castors. The 
angle y, Fig. 12, represents the arc through which the 
wheels h and i turn, the dot n- representing in each case 
the position of a point on the wheel concerned with 
the straight-line travel setting and the dot o repre- 
senting the position of that point with the full-circle 
setting. The positions of the elliptical gears in Figs. 
12 and 13 should be compared in this connection. The 
four-wheel steering gear is, we believe, a new conception, 
at least as far as the employment of anchored-rope 
transmission is concerned, and it may well be recorded 
here that it is the invention of Mr. Antony S. Stokes, 
M.A., M.I.Mech.E., a director of Messrs. Ransomes and 
Rapier, Limited. It should be mentioned also that 
Figs. 8 to 13 are reproduced from drawings of the four- 
wheeled 8-ton crane. It is not proposed to discuss the 
steering arrangements of the three-wheeled 6-ton crane, 
while as regards the 10-ton crane, the rear wheels only 
have cam steering, the crane turning about the mid- 
point of the front axle in a circle of radius roughly 
equal to the length of the chassis. 

Some other features of the cranes may now be 
referred to. In the first place, if a crane can readily 
turn about its own centre, any slewing motion of the 
jib is superfluous ; accordingly, the jib is of the canti- 
lever type with a luffing motion provided by tilting 
it round a horizontal axis supported in A-brackets 
attached to the chassis. A comparison of Figs. 1, 
2 and 3 will show the construction of the chassis in 
each case, and other main points of difference. The 
following notes, however, refer specifically to the 
8-ton crane shown in Fig. 2, and Figs. 8to 13. Although 
the maximum capacity was stated above to be 8 tons, 
this applies to the minimum outreach of 11 ft. with a 
four-part lifting block, the dimension being taken 
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from the foremost part of the crane to the centre of 
the crane hook. The height of the crane hook with the 
jib at its maximum inclination to give this outreach 
is 25 ft. above the ground, while the length of hoisting 
rope is sufficient to enable the hook to be lowered to 
a point 11 ft. 6 in. below ground level. When the crane 
is working in a building with the jib in this position, a 
ceiling height of 32 ft., including about 3 in. clearance, 
is i With the jib lowered as shown in Fig. 8, 
the maximum outreach with a load of 4 tons on a four- 
part block is 18 ft. 8 in. The lifting height above 
ground is 9 ft. 9 in., and the lowering distance below 
ground is 15 ft. 6 in., In this position of the jib the 
crane can be run through a doorway 15 ft. 9 in. high 
with about 3 in. clearance. The outreach can be further 
increased, for loads not exceeding 4 tons, by using the 
two-part block shown by the chain-dotted outline in 
Fig. 8. The hoisting speed with this two-part block, 
when lifting 4 tons, is 32 ft. per minute, the 8-ton load 
with a four-part block being lifted at 16 ft. per minute. 

The crane is driven throughout by series-wound 
direct-current motors supplied with current, at from 
50 to 250 volts, from a variable-speed generator 
directly driven by a petrol engine of the type used in 
@ modern motor car. Thus neither storage batteries 
nor trailing cables are employed. The engine and 
generator are situated near the centre of the chassis, 
the driver’s seat, in Fig. 8, serving to indicate the 
position in this view since the seat is situated above 
the generator. As already stated, each wheel is inde- 
pendently driven, the motors being indicated at p in 
Fig. 8, and some of them being distinguishable in 
Figs. 1 to 3. The drive to the wheels is thro 
worm and spur reducing gear. The wheels, which are 
detachable, are of the pressed disc t and are fitted 
with solid-rubber tyres. They revolve on ball and 
roller bearings on fixed axles. Internal expanding 
brakes controlled by a pedal are fitted, and a hand- 
lever is provided for locking. The wheelbase is 15 ft. 
and the gauge 6 ft. centre to centre. The ground 
clearance, in way of the wheelbase, is 1 ft.6 in. The 
gallows frames seen in Fig. 8 immediately above the 
castor spindles, support the supply cables leading to the 
travelling motors. The travelling speed is 4} m.p.h. on 
level ground without a load on the hook, and 3} m.p.h. 
on level ground with an 8-ton load. The weight in 
working order is 174 tons. It will be realised that 
since the jib does not swivel relatively to the chassis, 
but is always at right angles to the line of the front 
axles, the crane is very stable in operation. Should 
the hook be attached to a load greater than the capacity 
of the crane at any particular outreach, the tail would 
begin to rise and thus give the driver ample time to 
realise his error and correct it before the point of 
instability was reached. 

A diagram of the luffing motion is given in Fig. 10, 
the actual ment being shown in Fig. 8, and 
in Fig. 13, in which the luffing barrel is indicated 
at g. It is driven by the motor r through worm and 
spur reduction gear. The hoisting motion is shown 
diagrammatically in Fig. 11. e hoisting barrel, 
8 in Figs. 11 and 13, is driven by a separate motor t. 
All the motors are totally enclosed and all exposed 
gears are adequately guarded. The luffing and hoisting 
motions are fitted with “ Lewis ” solenoid-type brakes. 
These sustain the load or the jib should the circuits 
be interrupted, and are self-adjusting for wear of the 
linings, which retain their full efficiency throughout 
their life. Limit switches minimise the effect of over- 
running in the luffing, hoisting or steering mechanisms. 
A dial load-indicator shows the permissible loads at 
various inclinations of the jib. general system of 
control is by foot and hand, and is not unlike that of 
a motor car. There is, indeed, a dashboard before the 
driver with voltmeter, control switches, lighting and 
ignition switches and a push-button for the ‘a 
horn. A two-unit engine-starting and vehicle-lighting 
equipment is provided. A reversing switchbox on the 
right-hand side of the driver contains gear for the 
operation of the luffing, hoisting and travelling motions. 
» pony control of these operations is effected by means 
of an accelerator pedal. The engine when started just 
“ ticks over,” the speed being insufficient to excite the 
generator, but when power is required the accelerator 
is depressed and the speed run up to show about 
50 volts on the voltmeter. The appropriate control 
switches being then engaged, the desired movement 
commences and su t acceleration is obtained 
as required by further depression of the pedal. There 
are certain routine precautions to be observed in oper- 
ating the pedal, but the control generally is simple, 
being no more complicated than the operation of 
changing gear in a motor car. 

The above description of the 8-ton “ Centurn” 
crane can be taken as typical of the other sizes. It 
should be pointed out, in conclusion, that the object 
of this article is not to illustrate the range of sizes 
manufactured, but to describe in detail the all- 
wheel steering equipment which, we understand, 
together with the control gear, is fully protected by 
patents. 
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PERSONAL. 


MEssRs. VICKERS-ARMSTRONGS LIMITED, announce 
that COMMANDER E. R. MICKLEM, C.B.E., will relinquish 
the post of general manager of the Elswick, Scotswood 
and Chertsey works with effect from October 1, owing to 
increasing responsibilities as deputy chairman and manag- 
ing director of. engineering works and shipyards. As 


_| from October 1, Mr. B. W. A. DICKSON is appointed a 
*| director and general manager of the Aircraft Section, and 


Mr. P. H. MurrHEaD, a director and general manager of 
the Elswick, Scotswood and Chertsey works. Sop. 
Compr. Sim James Brep, O.B.E., R.N., will relinquish 
the post of general manager of the firm’s Supermarine 
Works on September 30, and is appointed adviser to the 
managing director (aircraft) of the company, from 





* | October 1. 


Messrs. DoRMAN, LONG, AND CoMPaNy, LimiTep, 
Middlesbrough, have appointed four senior officials to 
be special directors. They are Mr. G. E. CHICKEN, com- 
mercial manager; Mr. J. F. Parn, M&., B.Sc. (Eng.), 
A.M. Inst.C.E., manager, bridge department; Mr. }. L. 
SHEPHERD, operations superintendent, iron and steel 
works; and Mr. L. S#HUTTLEWORTH, M.I.Chem.E., 
manager, distillation and by-products department. 


The Lord President of the Council has appointed 
Proressor R. P. LinsteaD, M.A., D.Sc., F.R.8., to be 
Director of the Chemical Research Laboratory, Depart- 
ment of Scientific and Industrial Research, as from 
October 1. 

Lorp Wootron, P.C., has been elected a director of 
The Birmingham Small Arms Company, Limited, and of 
The Birmingham Railway Carriage and Wagon Company, 
Limited. 

The accession of Mr. W. H. HIGGINBOTHAM to the 
chairmanship of Edgar Allen and Company, Limited, 
Imperial Steel Works, Sheffield, 9, has necessitated the 
appointment of a new secretary and chief accountant. 
Mr. H. L. WYNEKEN, who began work with the company 
on August 1, 1945, has now assumed these offices. 

Mr. A. SourHworRTH, B.Eng. (L’pool), has been ap- 
pointed chief engineer of the engineering department of 
The General Electric Company, Limited, Witton, Bir- 
mingham, in succession to the late Dr. M. L. Kann. 


Dr. J. H. CHESTERS, who is in charge of the Refrac- 
tories Section of the Central Research Department, The 
United Steel Companies, Limited, Stocksbridge, near 
Sheffield, has been awarded the Degree of Doctor of 
Technical Science by the University of Sheffield for his 
outstanding researches on refractories. 

Mr. G. W. Wituiamson, O.B.E., M.C., M.Inst.C.E., 
M.1.Mech.E., M.I.E.E., has been appointed chief engineer 
and adviser to Kemsley Newspapers Limited, on all 
subjects connected with plant, works and buildings. He 
will take up his duties at Kemsley House, London, W.C.1, 
on December 1. 

Dr. W. G. GREEN, B.Sc. (Eng.), M.I.Mech.E., Head of 
Department of Mechanical and Civil Engineering, 
Municipal College, Portsmouth, has been appointed to 
the Chair of Mechanical Engineering at Heriot-Watt 
College, Edinburgh. 

Mr. A. M. PaRKINSON, B.Sc. (Eng.), M.I.Mech.E., 
M.1.E.E., has resigned his position as Head of the Engin- 
eering Department, Hackney Technical Institute, Lon- 
don, E.8, and has been appointed Principal of the Newton 
Heath Technical School, Manchester. 

Mr. P. W. TaTTERSALL, M.B.E., who has been factory 
manager to the Birmingham Tool and Gauge Company, 
Limited, Sohe-hill, Handsworth, Birmingham, 19, for 
the past 30 years, has now retired. His successor is MR. 
H. F. Kine. 

Lt.-CoL. F. RUSSELL, R.E., has now left H.M. Forces 
and has beer appointed personnel and training manager 
for the Simon group of companies, which include Simon- 
Carves, Limited, and Henry Simon, Limited, Cheadle 
Heath, Stockport. 

Dr. J. R. ©. DrInspALE, B.Se. (Min.) (Lond.), 
A.Inst.M.M., has left the staff of the Safety in Mines 
Research Board to take up an appointment at the 
Dhori Collieries, Bihar, India. 

Messrs. B. aND S. MassEY LIMITED, Openshaw, 
Manchester, inform us that, as from October 1, the 
address of their London office will be Fenchurch House, 
5, Fenchurch-street, E.C.3. Mr. G. M. TURNBULL, 
M.I.Mar.E., will be in charge. The present office at 
88, Fenchurch-street will be closed. 

Messrs. E. H. Jones (MacHINE TOOLs), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, opened new 
offices at 2, Albion-place, Leeds, 1, on September 21. 





PERSONAL: ERRATUM.—On page 228, ante, in report- 
ing the pending retirement of Mr. R. A. Purvis, 
M.Inst.M.M., from the Armaments Department of the 
Ministry of Supply, we inadvertently referred to him as 
Chief Inspector instead of Assistant Inspector. The 
office of Chief Inspector 6f Armaments continues to be 
held by Brigadier H. V. Lawrence. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel—Order books continue to expand and 
makers would be glad to see some improvement in their 
fuel supplies, which are now inadequate to meet the 
growing requirements of the steel industry. Both the 
quantity and the quality of coal supplied to furnaces is 
below the standard needed to speed up the production 
of steel. Export inquiries are increasing and there is 
considerable competition for the limited tonnages of 
steel released by the Board of Trade. Middle East, 
European, and South American buyers are pressing for 
supplies of sections, plates, and bars, but only a small 
fraction of the proffered business can be accepted at 
present. Re-rollers are overwhelmed with overseas 
inquiries. Supplies of semies are probably not quite so 
scarce as they are in England, but they are by no means 
plentiful here. In the case of sheets, little export busi- 
ness is possible owing to the heavy prior demands of 
the home market. Galvanised-sheet makers have more 
than six months’ work on hand, and the position regarding 
thin-gauge sheets is similar. Medium sheets are not so 
busy as these sections, but are booked up for about six 
weeks ahead. 

Scowish Coal.—Steadier working at the — collieries 
continues to stabilise supplies and consumers have 
been able to get more regular deliveries this week. The 
house-coal section reports that progress in storage has 
been more satisfactory, due to better deliveries and the 
comparatively quiet consumer demand. Depot stocks 
are still far below normal, but merchants are now more 
optimistic and some of them expect to reach their target 
stocks some time in November if the present output 
tendencies are maintained. The inclusion of opencast 
coal in the programme has met with disapproval in 
trade circles, and it is thought that opencast will be taken 
out of the ordinary supply programme and again utilised 
as a cushion supply to fill in gaps in the deep-mine supply. 
Opencast operations are very vulnerable to weather 
conditions, and for this reason, in the opinion of mer- 
chants, should not be included with deep-mine output. 
Industrial users are also getting reasonable tonnages, 
but their allocations cannot be improved at present owing 
to the heavy demands from public utilities, steelworks, 
and other high-priority users. 

Scottish Shipbuilding.—There is no change in the 
position at the Clyde yards. New orders are materialising 
rather slowly, so that although a number of new contracts 
have been secured, builders are needing work. The 
position, of course, affects the demand for shipbuilding 
steel, which is comparatively weak at the moment. 
One Clyde shipbuilding firm has accepted orders for tugs 
and similar light craft in order to tide over the transition 
period and keep its staff together. The shortage of 
shipping facilities, which is generally admitted, coupled 
with the reluctance of owners to proceed with large-scale 
replacement, is causing builders some anxiety. The 
first shipbreaking order received in this area since 
the end of the war has been obtained by Messrs. Smith 
and Houston, of Port Glasgow, who have been given the 
task of breaking up the triple-screw turbine steamer 
Snaefell, formerly the Viper. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—The labour position in the steel and 
engineering industries continues to cause anxiety. 
The dearth of skilled men is being accentuated by the 
calling-up of skilled men hitherto reserved; many of 
them are key men whose services are vitally necessary 
in carrying out projects for post-war trade. Export 
restrictions are gradually being eased, and this is helping 
manufacturers to re-establish contacts with former 
customers abroad. Ample supplies of raw materials are 
available. Basic-steel departments are still very busy, 
and there is improving activity in acid carbon steels. 
The less expensive types of alloy steels have been very 
active for some time, and the higher-priced types are 
now sought more freely. Expansion in the stainless steel 
industry is being retarded by lack of sufficient labour, 
especially among sheet polishers. There has been some 
improvement in the rate of ordering of agricultural tools 
and implements for the new season. 


South Yorkshire Coal Trade.—Disappointment is 
expressed at the lack of improvement in coal production, 
and at some increase in absenteeism. There is barely 
sufficient coal to go round. Inadequate transport is 
given by some miners’ leaders as a reason for the shortage 
of supplies. Railway companies are seeking more 
hards to make up the deficiencies in depot stocks caused 
by the extension of holiday train services. Industrial 
concerns have relatively light stocks, and are accepting 
& good deal of alternative fuels in the form of outcrop 
coal and washery fines. House coal is in short supply, 
and it is not easy to provide the coking coal, required, 
at the ovens. Bunkering coal is in greater request by 
the trawling companies. 


SOUTH-WEST. 
’ CARDIFF, Wednesday. 
The Welsh Coal Trade.—With the Welsh steam-coal 
market practically without free supplies, the efforts 
being made to increase production are being watched 
with interest. Current productions, though better 
than those reached in August, are still well below the 
levels reached immediately prior to the annual] stoppage 
in August Bank Holiday week, chiefly due to absenteeism. 
This trouble, to which the Regional Controller has been 
drawing attention for some months past, is still grave, 
and unless there is a substantial improvement in the 
position, in the near future, it seems unlikely that South 
Wales will achieve its quota of an extra 1,000,000 
tons towards the 8,000,000 tons which the Minister of 
Fuel and Power has asked for. Meanwhile, plans are 
well advanced by the area organisation of the National 
Union of Mineworkers for a special campaign. A South 
Wales Production Committee has been set up and has 
held its first meeting. Lodges have been asked to 
submit suggestions to the Committee, which will also 
deal with all complaints. There is to be a close scrutiny 
of pit personnel to free for the coal face young men in 
the industry now doing other jobs. Current productions 
are proving barely sufficient to meet the present demands 
of the home industry, with the result that very little 
fresh business can be entertained by operators on the 
steam-coa] market. There is a good demand in all 
sections. Stocks normally built up during the summer 
months to meet winter needs are still very low. Foreign 
trade continues to be held in check. Stem lists for all 
grades are well filled forward and patent-fuel makers 
are engaged to full capacity ; cokes are in short supply. 
Swansea Steel-Sheet Industry.—The report issued 
by the Incorporated Swansea Exchange states that, 
last week, there was not much change in the condition 
of the tin-plate market, although cancellations of orders, 
owing to the cessation of hostilities, were heavier than 
heretofore. A fair volume of business has been trans- 
acted with home consumers for delivery during the 
remainder of the year. Steel sheets were still in strong 
demand and makers had good order books. The iron 
and steel scrap market was steady. 


NOTES FROM THE 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The aggregate tonnage output of 
iron and steel remains at a high level though there is 
temporary slackness at some works occasioned by the 
change-over from war to peace-time production. Home 
and export buyers are in the market with extensive 
business to place and commercial orders are promptly 
replacing the cancelled war contracts. Urgent require- 
ments of customers are expected to occupy the productive 
capacity fully. The better imports of overseas iron ore 
have reduced the demand for native ironstone and pre- 
parations have been made for stocking considerable 
quantities of foreign ore. The immediate necessities 
include much larger deliveries of foundry pig iron and 
semi-finished steel. Manufacturers of most finished pro- 
ducts have good orders in hand. 

Foundry and Basic Iron.—The supply of ordinary 
foundry pig iron still falls short of the demand, and the 
intermittent make of Cleveland brands is contributing 
but little to the increasing requirements of the light 
casting plants, so that larger deliveries frorh other pro- 
ducing centres are needed. Merchants continue to pro- 
vide large quantities of Midland iron and hope to increase 
supplies. 

Hematite, Low Phosphorus and Refined Iron.—The much 
freer distribution of hematite for home needs is very 
welcome, but efforts to obtain export licences are still 
unsuccessful. The limited make is steadily absorbed and 
consumers would welcome more liberal deliveries of the 
qualities which they were accustomed to receive before 
the war. The outputs of low- and medium-phosphorus 
grades are sufficient for the consumers’ needs. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel is in increasing demand. Deliveries of the former 
are on a sufficiently large scale to meet the demand. The 
continued heavy demand for certain classes of the latter, 
however, is difficult to meet, but the purchase of parcels 
from overseas will greatly ease the situation. Large 
quantities of steel billets are needed and available parcels 
of inferior, as well as of prime, descriptions are quickly 
taken up, while the greatly increased make of sheet bars 
is barely sufficient to supply the heavy requirements of 
the sheet mills. Finished-iron manufacturers have con- 
siderable bookings, and running contracts for finished 
steel are keeping producers of several commodities 
busily occupied. This year’s outputs of black and gal- 
vanised sheets are fully sold and buyers are in the market 
with substantial forward orders, but makers hesitate to 
enter into further commitments. Rail mills and plants. 
turning out various other railway requisites are very 
actively engaged and makers of pit props, arches and 





colliery roofings have as much work as they can handle. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, September 29, 3 p.m., The Imperial Hotel, 
Exeter. ‘ Die Casting,” by Mr. J. Gale. Hast Midlands 
Branch: Saturday, September 29, 6 p.m., The Technical 
College, Derby. ‘‘ Mechanised Production of Blackheart 
Malleable Castings,”’ by Messrs. A. B. Bill and J. Peers. 


SocrETY OF ENGINEERS.—Monday, October 1, 5 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘The Engineer and the Housing 
Problem,” by Mr. B. A. P. Winton Lewis. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, October 1, 6 p.m., Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. Joint 
Meeting with INSTITUTION OF ELECTRICAL ENGINEERS, 
North-Eastern Centre. Lecture: “Tanks and Tank 
Devices, 1939-1945,” by Sir Claude D. Gibb. Scottish 
Branch: Thursday, October 4, 7.30 p.m., Royal Tech- 
nical College, Glasgow. ‘‘ Expanded Tube Joints in 
Boiler Drums, with Special Reference to the Battersea 
High-Pressure Boilers,” by Messrs. W. B. Shannon, 
C. W. Pratt, T. B. Webb and W. B. Carlson. Institution : 
Friday, October 5, 5.30 p.m., Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. First James Clayton Lecture : 
“The Early History of the Whittle Jet Propulsion Gas 
Turbine,” by Air Commodore Frank Whittle. Midland 
Graduates’ Section: Saturday, October 6, 2.30 p.m., 
Grand Hotel, Birmingham. “ British Machine Tools 
During the War,’’ by Mr. A. H. Lloyd. (Preceded by 
luncheon at 1.15 p.m.) North-Eastern Graduates’ Section : 
Saturday, October 6, 2.30 p.m., Messrs. A. Reyrolle and 
Company’s Testing Station, Hebburn-on-Tyne. Address 
by Sir Claude D. Gibb. Yorkshire Graduates’ Section: 
Saturday, October 6, 2.30 p.m., Hotel Metropole, Leeds. 
“ Welding by the Water-Gas Process,” by Mr. J. W. 
Hughes. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- | 
land Radio Group: Monday, October 1, 6 p.m., James 
Watt Memorial Institute, Birmingham Chairman’s Ad- 
dress on “ Atomic Structure in Relation to Chemical 
Reactions and Transmutations,” by Mr. A. Brookes. 
Mersey and North Wales Centre: Monday, October 1, 
6 p.m., Royal Institution, Colquitt-street, Liverpool. 
Chairman’s Address on “ Staff Functions and Finance in 
Expanding Manufacturing Companies,” by Mr. J. Q. 
Knowles. North-Western Centre: Tuesday, October 2, 
6.30 p.m., The Engineers’ Club, Manchester. Chairman’s 
Address by Dr. J. L. Miller. Tees-Side Sub-Centre : Wed- 
nesday, October 3, 6 p.m., Cleveland Technical and 
Scientific Institute, Middlesbrough. Chairman’s Address 
by Mr. J. B. Lancaster. Institution : Thursday, October 
4, 5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Presidential Address by Dr. P. Dunsheath. North- 
Western Students’ Section: Saturday, October 6, 2.30 
p.m., Engineers’ Club, Manchester. Chairman’s Address 
on “ The Place of the Gas Turbine in Future Electricity 
Generation,” by Mr. B. V. Poulston. (Preceded by 
luncheon at 1.15 p.m.) 

INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Graduate Section: Monday, October 1, 6.45 p.m., Tech- 
nical College, Coventry. ‘‘ Modern Practice in Multi- 
Spindle Automatic Design,” by Mr. R. L. Lloyd. York- 
shire Section: Monday, October 1, 7 p.m., Hotel Metro- 
pole, Leeds. “The Inspection and Preparation of 
Straight Edges and Flat Surfaces,” by Mr. L. Loxham. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 


October 2, 7 p.m., 198, West-street, Sheffield. ‘“‘ Multum 
in Parvo,” by Mr. Cecil F. Hurst. 
INSTITUTE OF WELDING.—Wednesday, October 3, 


6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “‘ The Fabrication of Aircraft Fuel Tanks 
in Aluminium Alloy Containing 3 per cent. Magnesium,” 
by Mr. W. K. B. Marshall. Portsmouth Bratch: Thurs- 
day, October 4, 7 p.m., Mechanical Training Establish- 
ment, Flathouse, Portsmouth. “ Welding of Aircraft 
Structurals in Great Britain and the United States,” by 
Mr. G. F. Clipsham. Tees-Side Branch: Thursday, 
October 4, 7.15 p.m., Cleveland Scientific and Technical 
Institute, Middlesbrough. Films on Welding. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 
Wednesday, October 3, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. Annual General Meeting. Insti- 
tution: Friday, October 5, 6.30 p.m., 39, Victoria-street, 
S.W.1. Discussion Groups. 

INSTITUTE OF METALS.—London Local Section : Thurs- 
‘day, October 4, 7.30 p.m., 4, Grosvenor-gardens, S.W.1. 
“ Non-Ferrous Metals and the Aero-Engine,” by Mr. 
Ernest Wood. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 5, 6.45 p.m., Engineers’ Club, Manchester. Presi- 
dential Address by Mr. C. S. Youatt. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
October 5, 7.30 p.m., Devonshire Buildings, Keighley. 
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HELIUM FOR AEROPLANE TYRES.—It is reported in 
Steel, for August 13, 1945, that helium is being used 
instead of air to inflate large aeroplane tyres in the 
United States. The development is due to the Goodyear 
Tire and Rubber Company, who employ a special pump to 
extract the air and introduce the helium. Because helium 
diffuses through natural rubber two and a half times as 
rapidly as air, butyl rubber tubes are used, these reducing 
the heium diffusion rate to a quarter of that obtained with 
natural rubber, that is, to 67 per cent. of the diffusion rate 
of air through the same substance. A tyre, 110 in. in 
diameter requires 92 Ib. of air to inflate it but only 





(For Description, see page 246.) 





13 Ib. of helium. Thus, in the two main landing wheels 
of an aeroplane, the weight saving is 158 lb., to which is 
added some saving for the nose wheel. In civil aviation 
the saving of one pound in weight of an aircraft is said to 
increase its earning capacity by about 100 dols. annually. 


G.W.R. O1L-BURNING LOCOMOTIVES.—In co-operation 
with the Anglo-Iranian Oil Company, the Great Western 
Railway Company is fitting oil-fuel burning apparatus 
to a number of 2-8-0 freight locomotives. The apparatus 
comprises a suitably-designed burner located at the front 
of the firebox to which the oil fuel is fed by gravity. The 





fuel is atomised by a steam jet incorporated in the 
burner. The fuel tank, of 1,800 gallons capacity, is 
mounted on the tender, and steam heating coils are pro- 
vided to ensure that the oil is maintained at the desired 
temperature. The ashpan usually fitted for coal burning 
has been modified to suit the use of oil fuel, gnd the 
dampers are arranged to give the requisite amount of air 
to obtain the best results. The inside of the firebox is 
lined with firebrick having a high alumina content to 
protect the plates. Oil-storage tanks of 36,000 gallons 
capacity are to be provided at the sheds at which the 
locomotives are stationed. 
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SCIENTISTS IN THE 
GOVERNMENT SERVICE. 


THE release, since the conclusion of hostilities, of 
general particulars of the many kinds of new 


defensive and offensive equipment now in use by] « 


all the Services has given some appearance of 
quantitative value to the impression, already fairly 
general, of the part that pure and applied science 
has played in the prosecution of the war; though 
even now, and in spite of the evidence of the 
recruitment of new members in qualifying institu- 
tions, the public can have no more than a hazy 
idea of the actual numbers of persons, in industry 
and the Government service, to whom the descrip- 
tion of “‘ scientist’ can be properly applied. The 
published lists of holders of Government scientific 
appointments give only an incomplete picture in 
this respect, since they do not indicate the full 
extent to which the teaching and research staffs of 
universities and other educational establishments 
have reinforced the normal strength of the Govern- 
ment’s scientific manpower. They do, however, 
indicate clearly the general disparity in remunera- 
tion between such scientific appointments and 
those on the administrative side, which carry 
much more generous emoluments in proportion to 
length of service and time spent in qualifying. 
This disparity has been the subject of comment 
and sometimes of resentment for a very long time 
and various organised bodies have sought to bring 
about some amelioration of the financial status 
of scientific personnel. The Institution of Professional 
Civil Servants, the Association of Scientific Workers, 
the Parliamentary and Scientific Committee and, 
perhaps less directly, the various qualifying tech- 
nical institutions, have sought to stimulate Govern- 
ment action in this respect ; but progress has been 
slow, in spite of the recommendations of the com- 
mittee presided over by Professor Sir Harold 
Carpenter, whose recommendations were endorsed 
by the Royal Commission on the Civil Service, which 
investigated this among other problems between 
1929 and 1931. The recommendations were 
adopted, but it was not until 1936 that the salary 
scale then proposed came fully into operation. 
The Carpenter scale (as it may be termed for 
convenience) represented some advance; but, 
in relation to the administrative side, various 
anomalies still persisted, and there appeared to be 
still a tendency to consider that the permanence 
of a Civil ‘Service appointment was a sufficient 
compensation for salary rates being much lower, 
in many cases, than a corresponding industrial 





position would command—although, in fact, a 
first-class man engaged in industry could be reason- 
ably sure of at least an equal security of tenure 
and scale of pension. When, however, the Treasury 
appointed what is now known as the Barlow 
Committee “‘ to undertake a survey of the remunera- 
tion and conditions of service of scientists in 
Government Departments,” this point was not 
mentioned among those to which attention was 
to be particularly directed. The committee, 
which consisted of Sir Alan Barlow, K.C.B., K.B.E. 
(chairman), Sir Edward Appleton, K.C.B., F.R.S. 
(Department of Scientific and Industrial Research), 
Mr. W. F. Lutyens (Messrs. Imperial Chemical 
Industries, Limited), and Professor E. K. Rideal, 
M.B.E., F.R.S. (Department of Colloid Science, 
University of Cambridge), duly reported, and their 
recommendations formed the basis of the Govern- 
ment proposals which have now been published 
as a White Paper.* The proposals for re-organisa- 
tion, however, have been taken farther than those 
of the report. 

In many respects, the changes outlined in the 
White Paper are encouragingly thorough, though 
even now the Government seem reluctant to admit 
scientific personnel to absolute parity with their 
administrative confreres. They include suggestions 
for improving the general conditions of service, for 
better status and remuneration, and for centralised 
recruitment. As presented, they are intended to 
apply only to staff employed directly by Govern- 
ment departments; but consideration is being 
given to an extension of their application, so as to 
include staffs employed by other institutions which 
conduct scientific research, such as those working 
under the xgis of the Medical Research Council, 
the Ministry of Agriculture and Fisheries, and the 
Geological Survey. Some of the most important 
general recommendations of the Barlow Committee 
concerned steps to be taken to eliminate the 
isolationist ’’ tendency in Government scientific 
employment—for instance, the restrictions on free 
participation in the discussions of scientific and 
technical societies—but these are not dealt with in 
detail in the White Paper; though it is stated that 
“the Government particularly approve these 
recommendations ” and wish to refer them to a new 
Interdepartmental Scientific Panel which, it is 
proposed, should be constituted, to see how best 
they can be implemented. 

In the present organisation as it applies to men— 
who, of course, are greatly in the majority—the 
various scientific grades, with the corresponding 
salary scales, are as follows : Junior Scientific Officer 
(2751.-3471.), Scientific Officer (400/.-680/.), Senior 
Scientific Officer (680/.-8001.), Principal Scientific 
Officer (8501.-1,050/.), and Superintendent (1,050/.- 
1,2501.). There are, in addition, sundry grades, 
variously designated, carrying salaries up to 1,6501., 
and a few—very few—posts at 1,900/. and 2,000/. a 
year. All salaries up to 1,500/. are subject at pre- 
sent to a war-bonus addition of 601. for men of 21 or 
older; and this applies also to the three grades of 
Assistants (a title which does not always reflect 
accurately either their qualifications or their responsi- 
bility) in which the scales now obtaining are, for 
Grade ITI, 130/.-3101., for Grade IT, 315/.-385/., and 
for Grade I, 400/.-5151. It has been computed that, 
in the present permanent establishments, there are 
only six scientific posts carrying salaries of 2,0001. a 
year and that, out of 111 appointments, in the Civil 
Service as a whole, remunerated at rates in excess of 
that figure, only five are scientific. 

It is now proposed that there shall be a regrouping 
of grades and an increase in the salary scales as 
follows: Scientific Officer (two to four years, pro- 
bationary), 275/.-5001. in London and 255/.-4701. in 
provincial centres ; Senior Scientific Officer, 5501.- 
7501. and 5201. 7101. in London and the provinces, 
respectively ; Principal Scientific Officer, 800I.- 
1,100. and 750I.-1,0201. ; Senior Principal Scientific 
Officer, 1,2001.-1,4001. and 1,100/.-1,300/. ; Deputy 
Chief Scientific Officer, 1,6001.-1,800/. and 1,500/.- 
1,7001. ; Chief Scientific Officer, 2,000/. and 1,900/. ; 
and, at the highest levels, various posts at 2,2501. 





* The Scientific Civil Service: Reorganisation and 
Recruitment during the Reconstruction Period. (Cmd. 
6679.) London: H.M. Stationery Office. [Price 3d. net.] 
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and 2,5001. in London (2,1501, and 2,4001. in the 
provinces) and two or three—who, by virtue of 
their exalted station, would be found, presumably, 
in London only—at 3,000/. a year. The three grades 
of Assistant, the White Paper proposes, should be 
abolished as such and the personnel regraded as 
Assistant Experimental Officer (150/.-3501. and 
1401.-3201.), Experimental Officer (4001-5501. and 
3701.-5201.), and Senior Experimental Officer (600I.- 
8001. and 5701.-7201.). The titles of Senior Principal 
Scientific Officer, and of Deputy Chief and Chief 
Scientific Officer are new coinages, liable to possible 
modification ; and, in some cases where existing 
titles are retained, there may be a considerable 
difference in status as a result of the new arrange- 
ment and salary scale. It is intended to provide for 
promotion, in suitable cases, from the Experimental 
Officer class to that of the Scientific Officers. 

In the matter of recruitment, the general principles 
stated in the White Paper are those already pub- 
lished in the report of the Civil Service National 
Whitley Council on recruitment to established posts 
during the reconstruction period (Cmd. 6567), but 
with certain modifications in detail which need not 
be listed. Entry will be by open competition in 
normal circumstances, but special arrangements are 
proposed to facilitate the retention. of certain tem- 
porary Officers in various grades, whom it may be 
desired to keep on the permanent establishment. 
Special provision will be made, also, for recruiting, 
at salaries above the normal minimum, university 
graduates who have research qualifications ; and, in 
exceptional cases, scientists may be entered at 
levels above the basic grade, where they possess 
special qualifications or experience of which a 
department may be in need. 

Broadly, to quote the White Paper, “ the salaries 
of the most highly qualified members of the Scientific 
Service are to be brought into relationship with 
those of the Administrative Class; at the recruit- 
ment stage they are to be aligned to them.”’ It has 
been found impracticable to employ identical salary- 
scale structures in both classes, but highly-qualified 
scientific graduates will be recruited, as Scientific 
Officers, to the same salary scale as Assistant 
Principals, and Principal Scientific Officers will 
receive the same salary as do Principals in the 
administrative class. The Barlow Committee, the 
report continues, recommended that the scientist 
of outstanding attainments should have “ a reason- 
able expectation ” of reaching the grade of Principal 
Scientific Officer, with its initial salary of 800I. a 
year in London or 750l. in the provinces, while he 
is still in his early thirties ; the Government agree 
that staff complements should be revised so as to 
ensure this, and consider that the scales now 
proposed will then meet the need for rapid advance- 
ment in the early years of service, on which the 
Barlow Committee laid considerable stress. They 
do not share the Committee’s view that exceptional 
services or skill should be recognised by the award 
of special “‘ jumps ” up the scale. 

The foregoing represent the main provisions of a 
scheme which, obviously, has been prepared after 
much consideration; though, as we have hinted 
above, it would appear that the scientific personnel 
may still find themselves ranking, in the naval 
phrase, “‘ with but after” their opposite numbers 
on the administrative side—an impression which is 
strengthened by perusal of another White Paper 
(Cmd. 6680), announcing certain increases on the 
higher administrative levels. Moreover, nothing 
contained in the proposals seems likely to affect 
materially the present apparent disproportion be- 
tween the numbers of highly paid officials in the 
respective classes ; and many of the most interesting 
suggestions by the Barlow Committee are left for 
future consideration by the new Interdepartmental 
Scientific Panel. It is something to the good, 
however, that “the Government view sympatheti- 
cally the recommendation that secrecy restrictions 
should be as much as possible relaxed, and scientific 
workers in Government service encouraged both to 
publish work of their own and to discuss their work 
with persons outside the Service engaged on similar 
problems.” Perhaps there may even be, in time, 
some review of the form and operation of the Official 
Secrets Act, the application of which has not always 
been characterised by common-sense principles. 





THE DISSEMINATION OF 
SCIENTIFIC INFORMATION. 


Somx twenty or thirty years ago, the ultimate 
constitution of matter, which had formed the theme 
of theoretical speculation from the earliest days of 
science, became the subject of laboratory investiga- 
tion. So fruitful was this latter stage that, to-day, 
the nature of matter has been so far elucidated that 
it forms the basis of practical procedure on a scale 
which suggests that, in another twenty or thirty 
years, it may constitute a major factor in industrial 
procedure. One result of this development is that 
workers in practically all branches of science are 
directly interested in the progress of atomic physics. 
This is not to suggest that it is the business of, say, 
a botanist to concern himself with the more recondite 
aspects of the subject, but as it is quite possible that 
physical investigations may ultimately revolu- 
tionise the whole of modern botanical conceptions, 
it is clearly desirable that he should have some 
knowledge of the progress made. As Professor J. D. 
Bernal said in an opening address at the meeting of 
the Association of Special Libraries and Information 
Bureaux on September 15, it is desirable “ that facts 
of however diverse origin which may bear on a 
particular topic should be correlated for the study of 
that topic.” 

The matter of atomic physics which has been 
referred to is of fundamental importance, but from 
the present point of view is no more than a particular 
case of a general question. It is desirable that the 
scientific worker in any field should have a general 
over-all knowledge of a number of others, and it 
might appear that the most convenient way in which 
this can be attained is by studying, or, at least, 
looking at, scientific journals which deal with various 
branches of scientific activity. No doubt it would 
be necessary to consult two or three, as no respon- 
sible scientific periodical attempts to cover the 
whole field of science. Professor Bernal, however, is 
not in favour of this procedure, holding that “‘ the 
scientific journal .. . has ceased to be a really 
satisfactory means of distributing scientific informa- 
tion.” He added that “each number consists 
essentially of a number of papers which have in 
common only the fact that they were submitted at 
the same time, and little other material except 
occasional abstracts and reviews which ought . . . 
to be published elsewhere.” 

An initial difficulty in discussing Professor 
Bernal’s point of view arises from the fact that he 
does not make it altogether clear what he means by 
a “scientific journal.”” His own particular subject 
is understood to be crystallography and it is quite 
likely that the contents of the engineering Press do 
not touch his interests, but he would surely admit 
that Nature is a “scientific journal.” If by that 
term he means the proceedings of a scientific 
society, it would have made for clarity if he had said 
so. Even with this limitation of the term, however, 
it would appear that access to the p ings of 
the Physical Society, or to Section A of those of the 
Royal Society, might be of value to a physicist in 
keeping him in touch with advances in spheres of 
work, some of which must be very near to his own. 
The fact that few “scientific journals” restrict 
their attention to a narrowly specialised field 
appears to be an advantage rather than otherwise. 

It may be admitted that this defence of the 
general nature of “ scientific journals ” is not drawn 
up in terms of the direct interests of specialist 
research workers. As Professor Bernal says, they 
may find that journals present them with twenty 
or thirty papers which do not concern them for one 
that does. The point that some knowledge of 
activity outside their own narrow branches of work 
may be of value need not be further pursued, and 
Professor Bernal’s proposals may be discussed from 
the point of view with which he is concerned. He 
states that in 1930 there were 33,000 “ scientific 
journals . . . more or less regularly published.” 
Again, it is not clear if this figure includes scientific 
periodicals as well as the proceedings of scientific 
societies, but this is not of importance. The point 
is that the research worker is presented, in either 
type of publication, with masses of niaterial in 
which he is not interested and that much time has 


to be wasted in extracting what is of value, even in 
the small. part of the total field which can be 
covered. 

The suggestion for a new system of publication 
which is put forward by Professor Bernal is appa- 
rently much the same as that made in an article 
in the first issue of The Journal of Documentation, 
which was referred to on page 73, ante. The crea. 
tion of “‘a centre of scientific publication ”’ in 
each country is advocated. This would publish all 
scientific papers, and the various journals of pro- 
ceedings of scientific societies would presumably 
disappear, or, at least, entirely change in character. 
The manuscript of the various papers accepted by 
each society would be sent to the centre, which would 
print them all in a common format and distribute 
them. It is further proposed that membership of 
any one society should give the right to a copy 
of any paper published, so that the individual 
research worker would be able to obtain a copy of 
all papers bearing on his particular line of work 
merely by asking for them and without having to 
search through possibly hundreds of publications in 
order to learn of their existence. Further, the centres 
of scientific publication in different countries would 
exchange copies of the papers they published so 
that research workers would be able to keep in 
touch with world progress in their special spheres. 

The administrative and financial difficulties which 
would arise in any attempt to create an international 
service of this kind would clearly be immense 
and are, perhaps, hardly worth discussing at this 
stage of the proposal. Even if the matter were 
restricted to a national service many problems would 
have to be faced and solved. One of these, of a 
fundamental nature, is indicated by Professor 
Beri.al himself when he states that many “ learned 
societies . . . particularly the smaller ones, publish 
journals very largely because it is only in this way 
that they may obtain by exchange the journals of 
other societies.” This remark clearly raises the 
question, which societies are to be permitted to 
have their papers printed by the “ centre of scientific 
publication.’”” Whether it were intended or not, 
printing and distribution of a paper by a central 
body of this kind would imply some official im- 
primatur and some control of the societies which 
would be permitted to ally themselves with the 
scheme would be necessary. Clearly, any societies 
which issue journals merely for the purpose of 
obtaining exchanges, cannot be of serious scientific 
importance and it would be necessary to decide 
whether or not the papers they produce are worthy 
of country-wide or world-wide circulation. The 
decision would presumably have to be made by the 
central publishing body which, ipso facto, so far 
from acting as a mere printing agency, would 
become a centre of control with authority to dictate 
the status of every scientific society in the country. 
It appears doubtful whether scientists in general 
would be prepared to hand over the control of their 
activities to any such body, no matter what its 
constitution. 

Another aspect of the matter, particularly in 
reference to engineering societies, may be mentioned. 
The whole scheme is based on the idea of service 
to research workers, but, whatever may be the 
case with some of the societies which Professor 
Bernal may have in mind, the engineering institu- 
tions are not constituted or operated primarily 
for the benefit of this class. There are many 
research workers in the engineering field engaged in 
work of high importance and, as far as possible, 
their interests are catered for by the institutions ; 
but they are far from forming a majority of the 
members and certainly do not provide the main 
part of the funds necessary to sustain the activities 
of the institutions. The majority of the members 
engaged in practice might not welcome a publishing 
scheme designed purely from the research point of 
view. They probably prefer proceedings dealing 
with various aspects of their profession and, in 
particular, are hardly likely to welcome a scheme 
which would divorce papers read at the meetings 
from reports of the discussions to which these papers 
give rise. No doubt the papers printed by the cen- 
tral office could be reprinted in the transactions in 
conjunction with the discussion, but this would 





appear to be a somewhat wasteful procedure. 
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NOTES. 


ANGLO-AMERICAN Or, AGREEMENT. 


Tue recent visit to this country of the Hon. 
Harold L. Ickes, United States Secretary of the 
Interior and Petroleum Administrator for War, 
aroused considerable discussion regarding the future 
of the world’s oil resources, which was known to be 
the main reason for his coming. It has now been 
announced that he was engaged, with Mr. E. Shin- 
well, the Minister of Fuel and Power, in concluding 
a revised agreement on petroleum, between the 
British and United States Governments, in substi- 
tution for the earlier agreement, signed in Washing- 
ton on August 8, 1944, which failed to secure 
acceptance in the Senate and was therefore with- 
drawn in January last. The document now signed 
states that, in view of the extent to which the 
security and economic well-being of nations depend 
upon the availability of ample supplies of oil and 
the orderly development of the international petro- 
leum trade, the two Governments have concluded 
the present agreement as a preliminary measure to 
the calling of an international conference to con- 
sider the negotiation of a multilateral agreement. 
They affirm the general principles that adequate 
supplies of both crude petroleum and its derivatives 
should be accessible in international trade to the 
nationals of all countries on a competitive and non- 
discriminatory basis; and that, in making such 
supplies accessible, the interests of producing coun- 
tries should be safeguarded with a view to their 
economic advancement. The signatory Govern- 
ments, therefore, agree to direct their efforts to 
secure that “‘all valid concession contracts and 
lawfully acquired rights shall be respected” and 
that there shall be no direct or indirect interference 
with them ; that the principle of equal opportunity 
shall be respected with regard to the acquisition of 
exploration and development rights; and that 
“the exploration for and development of petroleum 
resources, the construction and operation of refin- 
eries and other facilities, and the distribution of 
petroleum, shall not be hampered by restrictions 
inconsistent with the purposes of this Agreement.” 
In addition to the undertaking to promote an inter- 
national conference at an early date, they agree 
to establish an International Petroleum Commission 
of six members (three to be appointed by each 
Government) to consider oil problems of mutual 
interest, such as the problems arising from war-time 
dislocations of the petroleum trade, past and current 
trends in that trade, and the effect upon it of 
changing technology ; to prepare periodical esti- 
mates of world demands for petroleum and of the 
supplies available to meet them; and to make 
such additional reports as may be appropriate to 
achieve the purposes of the Agreement. These 
reports will not be mandatory, however, even if 
approved by either or both Governments. It is 
further agreed that the signatory Governments 
will seek to obtain the collaboration of the Govern- 
ments of other producing and consuming countries 
in realising the purposes of the Agreement and will 
consult with them in connection with the activities 
of the Commission ; and that “ no provision in this 
Agreement, with the exception of Article II ”— 
regarding existing concessions and future explora- 
tion, as mentioned above—“ is to be construed as 
applying to the operation of the domestic petroleum 
industry of either Government ”’ or shall impair or 
modify existing regulations “or the right to enact 
any law or regulation, relating to the importation of 
petroleum into the country of either Government.” 
The word “country” is defined as meaning all 
British territories at home or overseas, together 
with protectorates and mandated territories, and 
all territories under the jurisdiction of the Govern- 
ment of the United States. 


Tue Lapysowrer REservorr, DERBYSHIRE. 


On September 25, H.M. the King, accompanied 
by H.M. the Queen, performed with ceremony the 
Opening of the new Ladybower Reservoir of the 
Derwent Valley Water Board. The reservoir, 
which is near to Bamford 


in the Upper Derwent 


of the board. It has a surface area of 504 acres, 
@ perimeter of 13 miles, a maximum depth of 
135 ft., and a storage capacity of 6,300 million 
gallons. With two existing reservoirs, it will 
eventually provide water for Sheffield, Nottingham, 
Leicester, Derby and a number of smaller centres in 
Derbyshire. Construction began in 1935, and was 
carried on throughout the war, despite shortages 
of materials and labour. The two small villages of 
Derwent and Ashopton were in the area of the 
reservoir and had to be submerged, although struc- 
tures of particular interest, including an old pack- 
horse bridge, have been carefully dismantled and 
preserved. A new estate, comprising 54 houses, 
has been provided near Yorkshire Bridge to rehouse 
persons whose homes were necessarily demolished 
or engulfed. Certain stretches of public roads were 
submerged by the formation of the reservoir lake, 
and this has necessitated the construction of 
5? miles of new roads, together with the erection of 
two large viaducts of reinforced concrete. One of 
these viaducts crosses the reservoir above the place 
where Ashopton village lies beneath the water 
at a depth which, at present, is about 88 ft. The 
Ladybower Reservoir is claimed to be the largest 
artificial reservoir with an earthwork embankment 
in the British Isles, if not in Europe. 


ALLOCATION OF GOVERNMENT FAcTORIEs. 


On Tuesday, Sir Philip Warter, Controller-General 
6f Factory and Storage Premises, announced that 
a further 24 Government factories, having a total 
area of 4 million sq. ft., had been allocated for civilian 
industrial use. The total number of Government 
factories allocated to civilian industry now stands 
at 117, aggregating 35 million sq. ft. and capable 
of employing some 220,000 persons. Many of the 
newly-allocated factories will be devoted to manu- 
factures of an engineering character. Thus, at 
North Seaton, Ashington, Northumberland, and 
at Hebburn-on-Tyne, Messrs. A. Reyrolle and 
Company, Limited, intend to make electrical equip- 
ment. Similar use will be made of a factory on 
the Watford By-pass by Messrs. Savage and Parsons, 
Limited, and of a factory at Newcastle-under-Lyme, 
by The British Thomson-Houston Company, Limited. 
Machine tools will be made by Messrs. A. A. Jones 
and Shipman, Limited, at Braunstone, in the North 
Midlands; ball bearings by the Ransome and 
Marles Bearing Company, Limited, at Newark-on- 
Trent, and hydraulic equipment by the Integral 
Pump Company, at Oldham. A factory at Newport, 
Mon.., is to be taken over by the Uskside Engineering 
Company, Limited, for heavy engineering and 
general marine engineering purposes; another at 
Warwick by the Emscote Foundry Company, 
Limited, for general foundry work; and a third 
at Bromborough, Wirral, Cheshire, by Messrs. 
Fawcett, Preston and Company, Limited, for 
producing machinery and marine engines. Aero 
engines and electrical equipment are to be made in 
a large factory jointly allocated to Messrs. D. Napier 
and Son, Limited, and the English Electric Company, 
Limited, at Walton, Liverpool; omnibus bodies 
will be manufactured at Lydney, Gloucestershire, 
by Western Motor Holdings, Limited ; bicycles and 
motor cycles, at Berkswell, near Coventry, by the 
Coventry Eagle Cycle and Motor Company, Limited ; 
and wheels, brake-drums and cycle rims, at Coven- 
try, by the Dunlop Rim and Wheel Company, 
Limited. A factory at Leeds will be utilised by 
Messrs. Fairbairn, Lawson, Combe, Barbour, 
Limited, for the manufacture of hard-fibre manipu- 
lating machinery ; another at Bangor, North Wales, 
by British Electric Meters, Limited, for the produc- 
tion of household electric meters, and a third at 
Ulverston, Lancashire, by Messrs. C. G. Wade, 
Limited, for the manufacture of metal furniture, 
building materials and plastic boards. Three 
of the factories on the list are in Scotland and 
one of these, at Edinburgh, has been allocated to 
Messrs. Ferranti, Limited, and will be employed 
on the production of radio sets ; the other two will 
be utilised for making kitchen and household 
equipment. The only Irish factory listed, that 
at Tandragee, Portadown, County Armagh, will 
be used by Air, Conditioning, and Engineering, 


THE InstituTION OF LOCOMOTIVE ENGINEERS. 


For the second year in succession, Mr. W. 8S. 
Graff-Baker has been elected President of the 
Institution of Locomotive Engineers, and on Wed- 
nesday, September 26, he delivered the presidential 
address at a meeting of the Institution, which was 
held at the Institution of Mechanical Engineers, 
Storey’s Gate, London, S.W.1. This year’s 
address was stated to be a sequel to the one pre- 
sented last year, accounts of which were given in 
ENGINEERING, vol. 158, pages 353 and 392 (1944). 
Mr. Graff-Baker indicated the present trends in the 
development of railway rolling stock, more particu- 
larly passenger carriages. He said that important 
economies in maintenance, both of vehicle and track, 
could be secured by reducing unsprung weight, 
and since, to every action, there was an equal and 
opposite reaction, it followed that any reduction 
in the impacts between wheel and rail would be 
followed by some enhancement in passenger com- 
fort. Weight reduction could be achieved by using 
hollow axles, high tensile forged-aluminium wheel 
centres and methods of axlebox springing that 
allowed for the greater part of the weight of the 
springs to be borne by the bogie frame. If the 
wheel itself were provided with a resilient centre, 
the only wholly unsprung weight then would be 
the rim and the tyre. There was the possibility of 
using a wheel centre in which a rim of T-section 
was held by its inner annulus between rings of 
rubber. The normal load on the wheel produced in 
these a shearing effect. Such a wheel had the advan- 
tage that it would minimise lateral impacts as well 
as vertical ones. The grease-lubricated roller- 
bearing axle box had proved very successful on the 
railways of the London Passenger Transport Board, 
but equalising beams over the axle boxes, which were 
commonly used in the United States, added to 
unsprung weight and did not seem desirable. 


HieH-FREQUENCY HEATING. 


The failure, by overheating, of insulating materials 
intended to withstand alternating electric potentials 
is a phenomenon of which many maintenance 
engineers have had some disagreeable experience. 
Breakdowns of cables and condensers can sometimes 
be attributed to this cause, though an excessive 
unidirectional electrical strain will on occasion 
suffice to cause puncturing. A well-known indus- 
trial application of the same principle is the rapid 
drying of glue, which has been used extensively in 
connection with aircraft manufacture. Recently, an 
exhibition was held at the Dorland Hall, Lower 
Regent-street, London, 8.W.1, to demonstrate the 
progress made in the industrial utilisation of high- 
frequency heating. The exhibition was organised 
by Messrs. Rediffusion, Limited, Carlton House, 
Regent-street, S.W.1, and was opened on Sep- 
tember 20 by Sir John Anderson. In his introduc- 
tory remarks, Sir John stressed the importance to 
Great Britain of a rapid recovery in the export 
trade, and expressed his conviction that British 
industry was equipped by war-time technological 
developments to offer goods and services the equal 
of any that might be obtained elsewhere. He 
commended the relatively new process of high- 
frequency heating to the notice of all who were 
interested in the acceleration and cheapening of 
industrial operations in which the assistance of 
heat was. needed. The exhibition provided demon- 
strations of heating equipment varying in size from 
small sets with a useful output of a few watts up 
to large sets with an intermittent output rating of 
150 kW. Drying the moisture out of fabrics, paper, 
medical preparations, bales of wool, etc., is one 
purpose that can usefully be served by the high- 
frequency apparatus. Preheating of plastics, in 
order to reduce the curing time, and to increase the 
number of parts a press can produce in a given time, 
is another important application. The high-fre- 
quency apparatus consists of a mains transformer, 
receiving power at 180 to 250 volts and 50 cycles, and 
delivering it to a valve rectifier at 2,000 to 10,000 
volts, whence it passes, after smoothing, to the plates 
of an oscillator valve that generates its output at 
anything from a few hundred to 20,000 volts and 
at a frequency of from 1 million to 200 million 
cycles a second. The conversion efficiency is under- 
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THE INSTITUTE OF 
METALS. 
(Concluded from page 235.) 

To conclude our report of the 37th annual autumn 
meeting of the Institute of Metals, held at the 
Institution of Mechanical Engineers, London, on 
September 12, we have now to deal with the final, 
afternoon, session of the meeting. 


Microporosiry IN MaGnestum-ALLoy CasTINes. 


The two papers on the agenda both dealt with 
microporosity in magnesium-alloy castings and 
were discussed together. The first paper, by Mr. 
W. A. Baker, of the British Non-Ferrous Metals 
Research Association, was entitled ‘“‘ Microporosity 
in Magnesium-Alloy Castings,” and the second, by 
Mr. F. A. Fox, of Magnesium Elektron, Limited, 
dealt with “The Properties of Some Magnesium- 
Aluminium-Zine Casting Alloys and the Incidence of 
Micro-porosity.”” In his contribution, Mr. Baker 
stated that the principal problem in casting 
magnesium alloys was the occurrence of micro- 
porosity, which caused leakage under pressure and 
mechanical weakness. The porosity in sand castings 
was due essentially to freezing shrinkage, but dis- 
solved hydrogen might aggravate the trouble. 
The defect was overcome, in practice, by careful 
attention to casting technique, and, in particular, 
it had been found that the passage of the metal 
through the mould in pouring was one of most the 
important factors influencing the heat distribution 
in the casting during solidification, and this heat 
distribution had to be controlled to eliminate the 
defect. Magnesium alloys tended to freeze rela- 
tively rapidly, owing to their low heat content, 
and, consequently, favourable temperature gradients 
were not easily maintained in many castings. The 
control of the rate of cooling by controlling the 
pouring temperature and mould temperature was 
advocated to overcome this difficulty. 

In presenting his paper, Mr. Fox stated that 
he had examined the static mechanical properties of 
magnesium-aluminium-zine alloys containing up 
to 10 per cent. of aluminium and 6 per cent. of 
zine, and had also examined a similar range of 
alloys for “inherent ” tendencies to microporosity, 
as demonstrated by the radiography of a flat-plate 
test casting. The tensile-test results showed that 
optimum ranges of composition existed and that 
these differed with the state of the material examined, 
namely, whether cast, solution-treated, or fully 
heat-treated. In general the optimum ranges 
agreed very closely with those which had become 
established as valuable foundry alloys, such as 
Elektron A8 and Elektron AZ91. Assessments of 
microporosity showed that the higher-zinc alloys 
were less satisfactory than those of lower zinc 
contents. The mechanical properties of all alloys 
suffered more or less severely from the presence of 
microporosity. This, however, did not appear to 
affect all alloys to the same proportional extent. 
Thus, some alloys which showed very severe ten- 
dencies to microporosity suffered only about 
the same reduction in strength as alloys less prone 
to microporosity. 

Dr. H. Sutton, who opened the discussion, stated 
that, speaking as a user, the examination of the 
castings produced in this country during the war 
had revealed that, as regards freedom from micro- 
porosity, the standard achieved had been high, and 
the general quality of the magnesium castings bore 
favourable comparison with the product of any other 
country. Both authors had referred to the super- 
heating of castings and he wondered how advances 
in methods of grain refinement in the alloys by 
methods other than superheating would be likely to 
affect further progress in the production of mag- 
nesium castings in this country. It seemed, in a 
general way, that the metal should not be cast too 
cold, but strenuous efforts were being made by some 
founders to ayoid excessive overheating, believing 
that this brought in its train a number of problems. 
The behaviour of castings under overload conditions 
was clearly of importance ; thus, in aircraft, it was 
very much better to have a bent wheel than a broken 
one. Both authors had shown that microporosity 
did not appreciably affect the proof-stress values 





of alloys, but both had also drawn attention to 
the fact that proof-stress values did not bear any 
relation to the behaviour of the castings at the 
higher stresses. 

Mr. E. A. G. Liddiard said that there had been a 
tendency to suggest that a hard and fast line could 
be drawn between porosity caused by shrinkage and 
porosity due to gas, and he felt that it was wrong 
to describe porosity or cavity formation as being 
due solely either to shrinkage or to gas. The possi- 
bility that turbulence played an important part in 
initiating cavity formation might have some bearing 
on practical problems. Mr. Baker had adopted a 
reduced-pressure test to detect the presence or 
absence of gas in his molten alloys, but he (Mr. 
Liddiard) felt that this was not a sufficient guarantee 
that dissolved gas would play no significant part 
in determining the soundness of an unfed casting. 
Even in castings solidified under reduced pressure 
gas might have quite an important effect on the 
degree of porosity induced. He did not suggest, 
however, that the reduced-pressure test was not a 
valuable foundry device, because an “ ideally unfed ” 
casting did not exist in practice. On the other 
hand, it was fair to add that in an ideally fed cast- 
ing, in which the solidification was entirely direc- 
tional, there would be no porosity due either to 
shrinkage or to gas or to their combined effects. 

Mr. A. J. Murphy raised some objection to two 
new terms which had been heard that day for the 
first time. Mr. Fox had included in his paper a 
diagram showing “iso-microporosity”’ lines for 
sand-cast magnesium alloys and he (Mr. Murphy) 
hoped that an improvement in that term would be 
found. The other term was Mr. Liddiard’s “ ideally 
unfed casting”; he could not see how a casting 
could be ideally unfed and perhaps “ completely 
unfed” would be a better term. Mr. Fox had 
spoken of the establishment of optimum ranges of 
composition, in so far as static mechanical properties 
were concerned, and had added that they agreed 
very closely with those which had become estab- 
lished as valuable foundry alloys, such as Elektrons 
A8and AZ9l. In fact, however, the best mecha- 
nical properties in the un-heat-treated materials 
were not found in those compositions, as Mr. Fox’s 
results showed ; they were found in an alloy con- 
taining about 5 per cent. aluminium with a negligible 
amount of zine. It happened that this was the alloy 
of which by far the greatest quantity had been cast 
in recent years, for it was the incendiary-bomb alloy. 
The reason why this alloy had not been used for 
complex castings was not because it suffered from 
microporosity or lack of strength, but because it had 
a strong tendency to hot cracking. This tendency, 
time and again, had disqualified alloys which, on 
grounds of freedom from microporosity would have 
been very desirable. 


Mr. C. B. Partridge suggested that Mr. Fox 
should have carried out experiments on his test 
plates in the solution heat-treated condition as 
well as in the as-cast. In alloys of the A8 type, 
when solution heat-treated, the slightest degree of 
porosity resulted in a drop from 16 tons to 10 tons 
per square inch in ultimate tensile strength. The 
effect of microporosity on the ultimate tensile 
strength of the solution heat-treated alloys was thus 
very great. On the other hand, a moderate degree 
of porosity could oceur in the as-cast alloys without 
resulting in a real reduction in strength. Mr. 
Pearson, who spoke next, said that Mr. Fox’s 
iso-microporosity ternary diagram showed, as had 
beer! a matter of experience, that microporosity 
increased with the zine content of the alloy. He 
wondered whether the reason for the rejection, -in 
this country, of the A29 (the 3-per cent. zinc) alloy, 
was on account of its bad tendency to micro- 
porosity, or whether there were other reasons. It 
had been said that the higher zinc content of the 
alloy improved its resistance to corrosion and ‘also 
improved ite fluidity, and, therefore, its castability. 

Mr. Fox, commenting on Mr. Baker’s paper, said 
that this investigation had shown’ quite plainly 
that the shrinkage porosity usually present in 
magnesium alloys was small when considered on an 
overall basis. The real difficulty was occasioned by 
local concentrations of porosity which had a harmful 
effect on the mechanical rties: The founder’s 
art lay in the control of the distribution of such 





es 
microporosity as was present in the crude cagtj 
made, and he naturally endeavoured to concentrate 
all the porosity into the heads and runners. The 
complexity of present-day castings, however, parti. 
cularly those for the aircraft industry, was guch 
that the complete elimination of microporosity frop, 
all parts of an intricate casting was difficult. Jp 
general, this could be achieved only by founder 
having skill and experience. In many cases, hoy. 
ever, it was more important to ensure the absence of 
microporosity from critical, highly-stressed, parts 
of a casting than to aim at the complete absence of 
the defect. Mr. Baker attached rather too much 
weight to the practical importance of gas porosity 
in magnesium-alloy castings. It was well know, 
that hydrogen would diffuse rapidly out of molten 
magnesium, since neither the surface oxide-nitride 
layer nor the flux coating was an effective barrier. 

Mr. Baker, in discussing Mr. Fox’s paper, and jp 
reply to points raised during the discussion, saiq 
that in his own observations he had not seen any 
very marked differences in the tendencies of different 
alloys to microporosity, nor any very marked 
difference in the effect of the porosity on strength, 
He had not made a sufficient number of tests on 
any individual compositions to enable definite 
conclusions to be drawn and had gained only a 
general impression. Mr. Fox, however, had examined 
a very large number of test castings and had found 
evidence indicating that zinc was the detrimental 
constituent in the alloys. He (Mr. Baker) had 
adopted a p ure whereby the mechanical 
strength of the weakest parts of a complete casting 
was exp! as a percentage of the mechanical 
strength of a ‘sound bar of the same material. The 
results obtained had shown that there was no very 
marked trend towards low percentage values as 
the binary zinc phase was approached. The only 
notable trend seemed to be that high percentage 
strengths were obtained in the high-aluminium and 
in the high-zine range, particularly the former. It 
seemed, therefore, that the conclusion that alloys 
of high zine content were adversely affected by 
microporosity was scarcely justified. These re- 
marks, however, did not necessarily affect the 
general conclusion that high-zinc alloys were not 
desirable in practice, for there were other factors 
to be considered, such as response to heat treatment. 
With regard to the effect of microporosity on proof 
stress, it seemed that if a casting contained certain 
local patches of porosity, as it was apt to do, the 
proof stress would not be affected ; if, however, 
the material were subjected to continuous stress, 
the porosity might have an effect. 

In a brief reply to the discussion on his paper, 
Mr. Fox said that the alloy containing 6 per cent. of 
aluminium and 3 per cent. of zinc had a remarkably 
low notch sensitivity, possibly because it contained 
a large number of internal “stress raisers.” He 
agreed with Mr. Murphy that the choice of an alloy 
was governed to a very large extent by foundry 
considerations rather than by laboratory test-bar 
results. His work, however, had been more con- 
cerned with heat-treated than with as-cast alloys. 
He had not had time to include radiographic work 
on the microporosity of flat-plate test castings of 
solution-treated alloys as suggested by Mr. Part- 
ridge. He believed the rejection of the A29 alloy 
in this country was mainly due to its tendency to 
microporosity, although Mr. Baker had hinted at 
another reason, namely, its somewhat erratic 
response to heat treatment. Moreover, the material 
had a tendency to hot tears. The alloy, however, 
possessed high fluidity whey molten. 





THE AYRE PRIZE.—In view of the great interest 
occasioned by his paper, “ An Approximate and Simple 
Formula Concerning Four-Bladed Propellers for Single- 
Screw Cargo Ships,” presented before the North-East 
Coast Institution of Engineers and Shipbuilders, at 
Newcastle-upon-Tyne, in April, and reprinted in our 
columns on page 99, ante, Sir Amos Ayre has provided 
the Institution with funds for the endowment of 4 
prize to be awarded for papers developing the empirical 
formule brought forward in the paper and in earlier 
contributions to the Institution’s proceedings. The 
prize will be available not oftener than every second 
year and will be of the minimum value of 20 guineas. 
Further details of the conditions of the award will be 
provided on application to the secretary of the Institution. 
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LETTERS TO THE EDITOR. 


BEQUESTS FOR SCHOLARSHIPS. 
To THE Eprror OF ENGINEERING. 


Sir,—Recently, in the drafting of a will, I decided 
to repay to the various scholarship funds from 
which | have benefited, at least. as much as I had 
received. I was moved by the fact that the pur- 
chasing power of money has declined and therefore, 
to assist students adequately with to-day’s increased 
cost of living, greater sums must be disbursed ; 
much greater than the original benefactors had 
contemplated. A further fact which I had over- 
looked came to light on inquiry. As a result of 
the drive towards ‘“‘soft money” and “euthanasia 
of the rentier,” trustees of funds have been com- 
pelled to convert their holdings to lower-yielding 
securities, so that their incomes are doubly im- 
poverished. 

It may be that others among your readers are 
inclined to put back some of their catch. Possibly 
the Whitworth and similar societies could assist in 
organising a scheme either of bequests or of annual 
tax-free payments under seven years’ deeds of 
covenant. Perhaps other technical and scientific 
journals, or the lay Press, would give the matter a 
littfe publicity. 

Yours faithfully, 
WuitwortH ScHOLAR. 
September 20, 1945. 





THE METRIC SYSTEM IN 
TECHNICAL LITERATURE. 


To THE Epiror oF ENGINEERING. 


Sm,—There is no denying that German printed 
matter has been dominating the technical schools 
and institutes all over the Continent, in Scandinavia 
and probably, to some extent, in Russia. It prob- 
ably does so tothisday. The consequence has been 
that the students and, in turn, the engineers of 
industry did develop a certain “‘ German-minded- 
ness ”’ in technical matters. This practice naturally 
resulted in a comparatively close acquaintance with 
German industry, and, consequently, one tended to 
turn thither for’information and also for the indus- 
trial equipment which thus automatically became 
familiar. I would emphasise that, at any rate as 
far as Norway is concerned, this German influence 
was definitely not the result of any natural leanings 
towards Germany, even before the war. It was 
realised by most engineers that British and American 
technical literature, as a rule, is more tangibly 
presented and more to the point than the German 
with its voluminous and roundabout way of expres- 
sion. 

The serious obstacle to the practical use of British 
text-books and journals, however, is that, when it 
comes to figures, the English language is indeed 
foreign. It is like reading a book when one has to 
refer constantly to a dictionary ; in other words, it 
is a mental strain. Faced with tables, charts and 
all sorts of information expressed in grains, ounces, 
pounds, long and short tons, various sorts of gallons, 
feet, yards, degrees Fahrenheit, B.T.U., and especi- 
ally all units involving combinations of these, one 
feels all at sea and has to perform some concentrated 
thinking, aided by the slide rule, to get anything 
intelligible out of it. Therefore the German way 
was, after all, the way of least resistance, the lesser 
of two evils ; and it can hardly be disputed that the 
dominant position of German technical literature in 
engineering education (in contrast with all other 
literature, where English was popular far beyond 
any other foreign language) noticeably impaired 
British exports in competition with German 
industry. 

It may be pointed out, of course, that this argu- 
ment does not hold any longer as Germany obviously 
1s not in a position to act as a competitor in any way, 
and that, consequently, there is now no need to 
pay any attention to such a problem ; but that may 
be somewhat shortsighted. I venture to maintain 
that it is still of the utmost practical value to 
British industry that students and engineers in the 





metric world—which also includes Russia—should 
feel on familiar terms with British printed matter 
in the engineering field. 

I suppose you will think that this leads up to the 
—perhaps not so original—suggestion that Great 
Britain and America ought to adopt the metric 
system ; but, although there is much to be said for 
such a step, I do not want to pose as the tail trying 
to wag the dog. There is, however, another way 
out, which is not so drastic by a long way, but surely 
quite helpful all the same: I would propose that 
there should be issued a metric edition of all tech- 
nical books of importance, especially hand-books, 
and of the prominent technical journals as well. 
The same applies to advertising matter. Admittedly, 
this would add to the cost, but only by a trifling 
amount compared with the return it would give to 
industry in the long run. The trouble lies in decid- 
ing how to charge the additional expense, as obvi- 
ously it will be impossible to show the benefit in any 
balance sheet ; but that seems, after all, to be an 
organising problem of minor dimensions compared 
with what: has been achieved along the lines of 
mutual effort during these recent years. 

Yours faithfully, 
Wita. Freie, 
Mem.A.8.M.E. 
Thunes Mek. Verksted, 
Oslo. 
September 10, 1945. 





FUEL ECONOMY IN CENTRAL 
HEATING. ; 


To THe Eprror or ENGINEERING. 


Sir,—Within little more than a few days the fuel 
economy drive will be intensified by the restriction of 
industrial and domestic heating, determined by dates 
published in the Press or broadcast by radio; but 
this year, and in future, it seems that a much more 
efficient method could be employed, by regulating 
the initiation of fuel economy with an observed 
temperature as a fundamental instead of the date 
as a basis. 

A great deal can, in general, be learned from 
those engaged in the branches of industry specialis- 
ing in the use of thermostats, time-switches, heating 
and air-conditioning equipment ; and it is certain 
that the future offers enormous opportunities for 
the installation and utilisation of automatic control 
gear, both in industry and in domestic life. 

It is opportune, therefore, that a new scheme for 
fuel economy operation, at least for heating, should 
be launched at the earliest possible moment ; and 
in this connection, it would be interesting and 
valuable to hear what the experience of the special- 
ists has been during the war years, coupled with 
their opinion of the future outlook. 

I am, Sir, 
Ypurs faithfully, 
S. H., ParsonaGe. 
117, Chalkhill-road, 
Wembley Park, 
Middlesex. 
September 24, 1945. 





THE NATIONAL INSTITUTE OF AGRICULTURAL ENGIN- 
EERING.—The annual “open days” of the National 
Institute of Agricu'tural Engineering, which is situated 
at Askham Bryan, near York, will be held on Friday 
and Saturday, October 5 and 6. There will be special 
exhibits of the Institute’s research, educational and 
advisory work, and demonstrations of the use of sugar- 
beet harvesting machinery, grain-drying plant, etc. 
The demonstrations will start at 10.0 a.m. on each 
day and will continue until 5.30 p.m. Visitors are 
recommended to bring their own refreshments. 





SOUTHAMPTON Docks.—A handbook of general infor- 
mation relating to Southampton Docks has been pub- 
lished by the Southern Railway. These docks were 
taken over by the London and South Western Railway 
in 1892, and since’ that date they have been greatly 
extended and developed under railway ownership and 
management. The present dock facilities, which are 
among the best in the world, are described in the hand- 
book, copies of which are obtainable from Mr. H. A. 
Short, Docks and Marine Manager, Southern Railway, 
Southampton, to whom also any inquiries should be 
addressed. 


STEAM FLOW IN NOZZLES. 


By the reports on their work, the Steam Nozzles 
Research Committee of the Institution of Mechanical 
Engineers have added greatly to the existing knowledge 
of the subject, the researches covering a wide range of 
steam conditions and of types of nozzles and blading- 
The conclusions of the Committee did not in all cases 
receive unqualified assent, the shape of the velocity- 
coefficient curve at low steam speeds given having been 
challenged. The results indicated a tendency for the 
velocity coefficient to remain approximately constant, 
or even to increase, as the theoretical steam speed 
decreased from the acoustic velocity to relatively low 
values of 400 ft. to 500 ft. per second. This finding 
was not in accordance with the results of the majority 
of earlier workers in the same field and was in opposi- 
tion to the theories usually accepted at the time the 
reports were issued. The work was carried out between 
1923 and 1930, and the reports were published in 
ENGINEERING during that period. It can now be 
recorded that the particular point about which con- 
troversy has arisen has been investigated by Dr. E. 
Giffen and Lieut. (E.) Crang, R.N., M.Sc., who have 
presented their results to the Institution of Mechanical 
Engineers in a paper entitled, “‘ Steam Flow in Nozzles : 
Velocity Coefficient at Low Steam S This paper 
is intended for written discussion only, and contributions 
will be accepted by the Institution up to October 31. 
A short summary of the paper is given below. 

The paper commences with a statement on the 
point at issue and a reproduction of a curve of the 
velocity coefficient from the Fourth Report of the 
Committee. This curve shows the velocity coefficient 
to be approximately constant over the range from 
1,800 ft. per second down to about 900 ft. per second, 
after which it falls to a minimum at about 700 ft. per 
second, rising steeply again to a maximum, considerably 
higher than the constant rate, at 400 ft. per second. 
The dissentients to the :eport argued that the velocity 
coefficient could only be a falling curve with decreasing 
velocity, a view which seemed to be shared by Stodola, 
who is quoted as stating that the increase of the coeffi- 
cient at low velocities was “in contradiction with the 
theory of friction as well as the careful measurements 
of Bachmann and Ombeck.” The paper then outlines 
the course of the researches made by the authors in 
the vears immediately before the war, at King’s 
College, London. They were not completed, but 
sufficient information was obtained to watrant publica- 
tion of the results. 

The method of test was similar to that employed 
by the committee ; the impulse method for the deter- 
mination of the exit velocity from the nozzle, the 
impulse plate fitted with a cage, and a null method 
employed to test the accuracy of the plate and cage, 
all being adopted. There were, however, some important 
differences; the nozzle was much*‘smaller than that 
used by the Committee and the impulse plate and 
cage were arranged with the axis horizontal instead of 
vertical. This latter change in technique removed the 
limitation in the use of Superheated steam obtaining 
in the Committee’s apparatus. The paper describes 
fully the methods of measurement, calibration, and 
calculation employed throughout the tests, which were 
divided into two sets. In one, the steam was super- 
heated after expansion and in the other, the steam, 
initially superheated, expanded into the region on the 
total energy-entropy diagram between the saturation 
line and the Wilson line, resulting in a condition of 
super-saturation. In both sets, the steam speeds were 
varied between 500 ft. and 1,200 ft. per second, with 
final atmospheric pressure, the initial presswe being 
increased to give increasing exit velocities. In the 
first set, the initial temperature was about 66 deg. F. ; 
in the second, the steam was initially only a few 
degrees above the saturation temperature. The steam 
was supplied by a gas-fired water-tube boiler having 
an output of about 150 lb. per hour. The calculations 
were based on the 1939 Callendar Steam Tables. 

The results obtained are fully discussed and tabulated 
in the latter part of the paper and a curve of the 
velocity coefficient, plotted with the committee’s 
curve mentioned above, is presented. The curve as 
given by the author's results exhibits a very definite 
and continuous reduction in velocity coefficient at 
the lower steam speeds. Both for superbeated and 
super-saturated expansion the same effect is apparent ; 
indeed, the values of velocity coefficient for both cases 
appear to lie within the same band as the diagram. 

is result is in direct opposition to that indicated by 
the work of the Steam Nozzles Committee, 
but the authors are satisfied that, while small systematic 
errors may be present in their results, the general trend 
of the curve does represent the true conditions obtaining 
in nozzle flow at low steam speeds. Moreover, some 
work reported by Dr. H. L. Guy in a paper presented to 
the Institution of Civil Engineers in 1939, and some 
reported by. Mr. F. Dollin in one presented to the 
Institution of Mechanical Engineers in 1940,are examined 





to see how far the authors’ contention is supported. 
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CURRENT PRACTICE IN 
GEAR-CUTTING.* 

By A. W. Davis, B.Sc. 
(Concluded from page 225.) 

Tue practice in the United States has differed from 
that in this country, primarily because the skilled labour 
— for delicate handwork was not readily avail- 
able, and latterly because the requirements for surface 
finish have become more stringent—necessitated, 
possibly, by the characteristic tendency of solid-table 
eut gears to shriek. The practice which has been 
generally adopted there is that of lapping with full- 
width cast-iron wheels. The usual procedure is for the 
wheel and pinion units to be lapped separately for a 
period of several hours, the lapping wheels either 
running against a brake load or being mounted on 
overhanging arms so that their own weight provides 
the necessary resistance; whichever method is used, 
it is customary for the lapping wheel to be in deep mesh 
so as to avoid the formation of a ridge on the teeth. 
The process is continued until contact over the full 
width of the helices is obtained, by which time the 
tooth thickness may have been reduced by several 
thousandths of an inch. Special technique is n 
in order to ensure that the region of the pitch line is 
not left proud, due to the absence of sliding contact at 
that line. Provision is made for this by adjusting the 
addendum distribution of the lapping wheel or by 
using a different flank angle on the lapping wheel 
from that of the finished teeth. The adoption of proper 
lapping speeds and tooth pressures, and quality and 
consistency of lapping compound is essential to ensure 
that a minimum of abrasive action occurs in the 
regions where it is not required, and that it is the 
actual high spots that are pi ively treated. By 
such means, the lapping is suitably controlled to ensure 
that the tooth profile is not only maintained but 
perfected. Upon the completion of this process 
mating gears are mounted on suitable meshing ie 
and are run in deep mesh, with the further application 
of lapping compound that may consist of medium-fine 
carborundum or powdered glass. When satisfactory 
meshing is achieved,-the units are run for a further 
period, and lubricated with clean oil to remove as 
much of the abrasive as possible. 

Although not usual in marine work, similar practice 
has been employed in this country. It is effective in 
correcting for helical angle, both long-wave and short- 
wave undulations on the teeth, and also for tooth con- 
tour, but the latter only if the lapping technique is 
good and the amount of lapping not excessive. The 
surface of a lapped tooth does not present a pleasing 
appearance, being a mat finish with a semi-polished 
zone at the pitch line, and the fact that the minute 
score marks are in a radial direction mitigates against 
the ayer: of their being minimised by the action 
of the teeth in service. Further, the introduction of 
abrasive in the manufacturing process is undesirable 
and calls for the greatest precautions in cleaning the 
units before final assembly. 

The alternative process of shaving is now achieving 
considerable success in the United States, and under a 
similar operational technique will shortly be employed 
in this country. The gear to be shaved is mounted 
horizontally in bearings and is coupled directly to a 
motor drive. The shaving cutter, which is a special 
helical toothed wheel about 12 in. in diameter and 1 in. 
wide, is mounted on an idle spindle set in a carriage 
running on guides truly parallel to the axis of the 
wheel to be shaved. The teeth of the cutter present a 
series of axial cutting edges down each flank. The 
shaving cutter is run in deep mesh with the work 
gear, at a surface speed of about 400 ft. per minute, 
and is slowly traversed across the r face. It is 
essential that the cutter should bear on both sides of 
the tooth gash simultaneously. The axis of the cutter 
is not parallel with the axis of the wheel, from which 
the process obtains its full name, “Crossed Axes 
moc the object being that by such an arrange- 
ment the area of the contact zone is reduced and a 
high bearing pressure on the cutter teeth is thereby 
introduced without reducing the actual length of the 
zone, which must be kept as great as practicable. 
During the process, the work is fed with a liberal 
supply of oil having a sulphur base. The procedure 
is essentially one of evening-out existing errors over a 
narrow zone, and is therefore virtually ineffective in 
the correction of long-wave undulations or of errors 
in helical angle; but it is ideal for the elimination of 
short-wave undulations and the correction of tooth 
contour, in which connection it seems to hold attractive 
possibilities for the perfection of tooth profile after 
any handwork that may have been necessitated by 
the correction of errors in helical angle. The surface 
finish that is given to the teeth is one of high polish, 
and to all appearances is very satisfactory. 


MARINE 





* Paper read at a meeting of the Institution of 
Engineers and Shipbuilders in Scotland on February 27, 
1945. Abridged. 





None of the hobbing processes is effective in 
the correction itch errors in the teeth, and, in this 
respect especially, there is no substitute for a first-class 
hobbing machine. Shaving can only be fully effective 
if helical-angle errors and long-wave undulations are 
held within a permissible fine limit, and although the 
former could, if necessary, be corrected by handwork 
before shaving, the latter in particular calls for a 
hobbing machine of the highest quality. In the 
absence of such perfection, a highly finished tooth 
can only be achieved by lapping, with a consequent 
sacrifice in the microfinish of the tooth surface. A 
lapped gear cannot be shaved on account of the damage 
that would be caused to the cutters by residual abra- 
sive. It is unquestionable that a higher standard of 
surface finish will permit of greater tooth loading, but 
tosome extent the distinction in quality diminishes after 
a period of service and if the ultimate durability of the 
gears is not to suffer, the designer must take conser- 
vative advantage of the possibilities presented to him 
by improved production technique. 

Development in accuracy is governed to some extent 
by development in gear-measuring apparatus and no 
paper devoted to gearing production would be com- 
plete without some reference to such equipment. It 
is in the nature of a paradox that, although such an 
advance in the matter of gear accuracy has been made 
in the United States, the measuring technique employed 
by the production shops there is definitely inferior to 
the best practice in thjs country. This is probably 
because the gear hobbing-machine manufacturers there 
have provided the gear-cutting industry with machines 
of such quality that the same call does not seem to 
have been made for the gear manufacturers to take 
repeated elaborate measurements of production work. 
On the other hand, in this country a great proportion 
of the progress in gear hobbing-machine accuracy has 
been made so far by the users of the machines, and, 
as @ consequence, measuring equipment has been 
developed on a wider scale for application to the 
machine components and also to the finished gears. 
The reverse holds good in the matter of hob measure- 
ment, there being no national service for their calibra- 
tion in the United States such as exists in this country 
under the auspices of the N.P.L. Comments on the 
principal features of measurement can best be made 
with reference to the errors listed in Table II, page 215, 
ante. 

Measurements of the helical angle can now be 
derived by calculation from a direct measurement of 
axial pitch, employing a -pouge developed at the 
N.P.L. by the late Dr. G. A. Tomlinson, whose untimely 
death towards the end of last year has taken from the 
industry one whose genius had gone far to develop 
gear measurement. In the application of this particular 
gauge, two ball toes are set by length rod to the designed 
axial pitch of any desired number of teeth of the 
element to be measured, one of the toes being capable 
of axial adjustment by a micrometer head. The gauge 
is provided with a sensitive spirit level which is set 
centrally before commencing measurement. The 
wheel to be measured is set with its spindle approxi- 
mately horizontal and the gauge is applied into the 
bosom of the teeth at one side of the wheel, the micro- 
meter head being adjusted until level is restored. The 
measurement is then repeated on the other side of the 
wheel and the micrometer values are averaged, the 
error in axial pitch being thereby defined. The measure- 
ment is obtained on the @ssumption that the helical 
angle is constant round the whole wheel, and this is 
normally justified within reasonable limits. 

This overall measurement of helical angle is use 
but it is frequently of value to regard three individual 
components of the error and to measure these separately. 
namely, hob-carriage movement, parallelism of hob 
slide with axis of work, and incidental errors of cutting. 
Fairly definite measurements of the first two can be 
made, and these remain constant for any one machine 
over a considerable period. The measurement of inci- 
dental errors is made using the hobbing machine on 
which the gear was cut, a method which has been 
employed by the Fairfield Shipbuilding and Engineer- 
ing Company for many years and which has proved 
extremely useful. A worm is mounted on the hob 
spindle in place of the hob and is held in contact with 
the ahead or astern tooth flanks by a spring, a dial 
gauge being mounted so as to bear on one abutment 
face of the worm. The hobbing machine is then set 
in motion so that only the spiralling are in action, 
the hob carriage moving and the hob rotating once for 
each axial pitch of the gear, but the table remaining 
stationary. The effective difference between the known 
errors of the machine and the helical angle as cut is 
then indicated by the dial gauge readings, and any 
irregularity of cutting is thereby picked up imme- 
diately. This includes such errors as may have been 
caused by temperature effects or a temporary defect 
in the lubrication of the machine. 

Reverting to the method of measuring hob-carriage 
movements, it is essential that the measurements sho’ 
be taken in way of the centre line of the hob, or, alter- 





natively, that simultaneous recordings be made at 
each side of the hob carriage and averaged, or as , 
further alternative, that single measurements taken 
off-centre should be corrected by clinometer rcadj 
denoting the “‘ rotation” of the carriage. Whether 
cumulative measurements recorded by the use of 4 
short standard length rod and dial gauge are reliable, 
or whether the movement requires to be recorded on 
long smoked-glass plates with the hob carriage jp 
motion is a matter on which there is a difference of 
opinion. 

Measurements of undulations have depended entirely 
upon a recorder, desi by Dr. Tomlinson, consisting 
essentially of two toes set at a variable piich and 
interspaced by a mgr ball toe which operates 4 
recording arm. This scribes on a smoked-glass digg 
which is rotated by the movement of the gauge along 
the tooth being measured. The fixed toes bear into 
the bosom of the tooth gash, thus registering the gauge, 
while the pivoted toe may be caused to bear on either 
flank as desired. Undulations are recorded with 4 
magnification varying between (20 x 2) and (20 x 0) 
or 40 and 0, depending upon the relationship between 
the overall pitch p of the toes and the wavelength 
of the undulation, the maximum comenpevting with 
values of p equal to odd integer multiples of w, and 
zero magnification with the even integer multiples. A 
certain amount of trial and error is involved in picking 
up the major undulations, and considerable calculation 
may be to their fundamental cause, 
but the method is of extreme value in leading to the 
rectification of faults in the hobbing machine. 

To obtain reliable cumulative measurements of 
circumferential pitch, several requirements demand 
the utmost attention. In the case of a wheel, the 
periphery on which the gauge registers must be truly 
circular and concentric with the journals, a condition 
that can only be obtained with precision by grinding ; 
also, the radial face registering the gauge must be 
absolutely true, and this calls for the same procedure. 
In all cases, the two toes of the gauge must bear on any 
particular tooth flank with identically coincident lines 
of contact, otherwise one toe will periodically ride on a 
microscopic high spot which the other misses, thereby 

‘ving the , 


The Admiralty wheel pitchometer is of light but 
rugged construction and is arranged to allow all 
necessary setting adjustments to be made. It was 
designed by the author’s predecessor, the late Mr. 
James Thomson, who was responsible for much funda- 
mental work in relation to gear measurement and to 
whom must be attributed the method of linking thick- 
ness with differential measurements from opposite 
flanks of the teeth, thereby enabling the corregtion of 
master wheels to higher limits of precision than was 
previously possible. It might be noted that the 
Admiralty pinion pitchometer fails to comply with the 
requirement of coincident lines of contact of the two 
toes, and quite an extensive modification is necessary 
to enable this condition to be met in the case of helical 


Measurements of tooth thickness and depth, either 
by Vernier gauge or comparator, is susceptible to error 
due to lack of concentricity or circularity of the peri- 
sami of the gear, and the same precautions are called 
‘or as in the case of pitch measurements. Thickness 
should always be measured at or near the pitch line 
and in the case of all-addendum gears, where this is 
impossible, the readings.are of little value unless 
corrected for the involuting of the tooth flank. It is 
understood that various attempts have been made 


ful,| to devise a suitable gauge for the measurement of 


tooth profile, but a difficulty exists in that the measure- 
ments of error are exceptionally fine. Results up to 
the present have not justified the practical application 
of such a gauge. 





MoTion-Stupy EXuHrBITIon.~-The science of motion 
study has been developed in the aircraft industry by the 
Production Efficiency Board of the Ministry of Aircraft 
Production, and under the direction of the Board eight- 
week training courses have been organised for representa- 
tives from selected contractors to the Ministry. In 
addition to theoretical training, each student studied 4 
typical task from his factory and was assisted to devise 
new layouts and improved methods of production. The 
training facilities were necessarily limited, and conse- 
quently the field of application of motion study could be 
demonstrated only to a very small section of the industry. 
In order to widen this field, an exhibition of a selection 
of operations is being arranged to show the potentialities 
of motion study and its application to industry as 4 
whole. The exhibition has the support of. both the 
President of the Board of Trade and the Ministers of 
Supply and Aircraft Production. It will be held at the 
Carlton Hotel, Pall Mall, London, 8.W.1, from October 3 
to 12. Admission will be by invitation card which can 
be, obtained on application to the secretary, Production 
Efficiency Board, Ministry of Aircraft Production, 
Imperial Chemical House, Millbank, London, 8.W.1. 
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LABOUR NOTES. 


Tue following note appears in the general office 
report in the September issue of the Amalgamated 
Engineering Union’s Journal :—* ronan” mag 
to the introduction of the five-day week—Monday to 
Friday—of 47 hours with no overtime payment after 
8} hours’ work has been reported and is giving rise 
to inquiries. A.E.U. policy, laid down by the 1930 
National Committee, is that a five-day week must 
consist of five days of 8} hours each (424 hours) for 
47 hours’ pay. Members should take particular note 
of this. To work 47 hours in five days lengthens the 
recognised working day. This is in opposition to 
the policy of both our own union and that of the 
National Engineering Joint Trades Movement. The 
latter recently confirmed that the unions raised funda- 
mental objections to working 47 hours in five days. 
Where attempts are made by firms to introduce the 
47-hour week in five days, members should insist on 
overtime payment for all hours worked “before or 
after the recognised normal starting or stopping time.” 





At the end of August, the membership of the Amal- 
gamated Engineering Union was 828,487—a decrease of 
13,974 compared with the total at the end of July. 
The number of members, to whom sick benefit was paid 
during the month, was 6,092—a decrease of 394; and 
the number of superannuated members was 15,071— 
an increase of 227. Donative benefit was paid to 
1,559 members—an increase of 45l1—and the total 
number of unemployed members was 2,566—an increase 
of 442. 





At September 1, the official cost-of-living index 
figure was 103 points above the level of July, 1914, as 
compared with 105 points at August 1. For food 
alone, the index figure at September 1 was 69 points 
above the level of July, 1914, as compared with 72 
points at August 1. The decline in the index figures 
was principally due to seasonal reductions in the prices 
of potatoes during August. 





The executive of the National Union of Mine- 
workers met in London on Thursday last week, to 
consider their organisation’s policy on the subject of 
absenteeism in view of the decision of the Minister of 
Fuel and Power not to prosecute offenders. It was 
decided, it is understood, that if a miner, in any dis- 
trict, refuses to accept his obligations, and legal steps 
are taken against him as a result of his absence from 
work, he shall not receive the protection or support of 
his union. That course, Mr. Lawther, the President of 
the union, said, after the meeting, would be recom- 
mended to the districts. 





The Government’s present control of labour was 
discussed at a conference, in London last week, between 
the Minister of Labour and National Service and his 
consultative committee of employers’ organisations 
and trade unions. At the close of the meeting, the 
following official statement was issued :—‘‘ The Minister 
ascertained the views of the committee on the need 
for the continuing of labour control with particular 
reference to the Essential Work Orders, the Control 
of Engagement Order and the power of direction. 





“While both sides,” the official statement continued, 
“were in favour of the total abolition of labour control 
at the earliest possible time, the committee recognised 
that in the present circumstances this was not possible. 
They referred to the importance of the rate of demobili- 
sation from the forces and to the release from munitions 
in connection with the earliest relaxation of control 
and rehabilitation of civilian industries. Various 
Suggestions for the modification of the scope and 
application of the Orders were discussed, and the 
Minister undertook to consider these matters in 
consultation with colleagues in the Government.” 





In a pamphlet recently issued by the Stationery 
Office, the importance of Lavinn first-aid boxes within 
easy access of the workmen was stressed. ‘ While,” 
says the writer of the Notes and Comments in Man and 
Metal, the journal of the Iron and Steel Trades Con- 
federation, “ the law provides that such boxes and other 
first-aid facilities must be in all factories employing 
more than 150 workpeople, in many cases this is more 
honoured in the breach than in the observance. Often 
we find that the boxes have been placed in position 
originally, but that the maintenance of them has been 
neglected. One of the things that should periodically 
receive the attention of Safety Committees: and, 
where these do not exist, the active members of the 
branch, is to see that boxes are provided and maintained 
in accordance with the provisions of the Factory Acts.” 





The wages question was again considered at a 
meeting of the National Maritime Board in London on 
Friday last week. The shipowners desire to withdraw 
war-risk allowances in two stages, but to add smaller 
amounts to ordinary rates. representatives of 
the masters and officers submitted counter-proposals, 
but those of the National Union of Seamen said that 
they had no such proposals:to make as they had a 
mandate from their members to oppose any reduction 
in total earnings. 





Representatives of the National Union of Tailors and. 
Garment Workers and representatives of the Wholesale 
Clothing Manufacturers’ Federation met on Friday 
last week to consider an application by the union for 
increases of wages. The claim was for an increase of 
20s. a week for women, an increase of 10s. a week for 
men, corresponding increases for learners, and an in- 
crease of 25 per cent. in piece-work rates. The 
employers’ representatives undertook to give the 
matter early consideration. 





The continued week-end strikes of railwaymen and 
other trans workers 8 that sections of the 
rank and file bave no use for either the rules of their 
unions or the principle of collective bargaining. Their 
idea seems to be that by ignoring both, and inflicting 
hardships on the community, they can get what they 
want. Obviously, in a democratic country with a 
Labour Government in office that sort of thing cannot 
be allowed to continue indefinitely. The community 
as a whole must be protected, and its essential services 
maintained. No Government can ignore that obliga- 
tion. 





A scheme intended to train craftsmen for the needs 
of civil industry in India, and aiming at a country- 
wide system of training, including the granting of a 
national certificate of craftsmanship, was discussed 
at a meeting of the Standing Advisory Committee on 
Technical Training. Mr. S. Lall, of the Labour 
Department of the Government of India, who presided, 
said that the annual intake of skilled and semi-skilled 
workers in industry was about 22,000, while the output 
of various schemes for trade apprenticeship was less 
than 6,000. The necessity for such a scheme as that 
proposed for the rapid development of the country was, 
therefore, obvious. ones 

To begin with, Mr. Lall continued, it was proposed 
to have a little over 1,800 seats for new entrants in 
five selected training centres which would provide a 
nucleus for a technical organisation to meet the require- 
ments of civil industry. The completion of training 
under the scheme would require 34 years, but after 
their demobilisation a sufficient number of technicians 
now serving in the defence services would be available 
for civil employment. 





The committee recommended a national system of 
training at the various selected centres, followed by 
apprenticeship in factories under Government super- 
vision, and ultimately leading to a national certificate 
of craftsmanship recognisable all over India. General 
edueation, it was stated, would form an integral 
of the training, the cost of which, at the centres, would 
be defrayed by the Government and, in the factories, 
by the employers concerned. The Committee also 
recommended a tripartite agreemént between the 
apprentice, the employer who provides the practical 
training, and the Government, and the establishment 
of provincial regional committees, constituted on a 
tripartite basis, to promote the training of the appren- 
tices and eventually to be linked up with the National 
Council of Technical Education. 





It is stated in the Review of the International Labour 
Office at Montreal that the Government of India 
have appointed a committee to consider the question 
of establishing a high-grade technological institute in 
India on the lines of the Massachussets Institute of 
Technology. The Indian Jute Mills Association are 
examining the possibility of establishing an institute of 
jute technology with a view to training personnel for 
higher supervisory posts. A committee to formulate 
plans for the establishment of a central training institute 
and a research laboratory for the film industry has 
been set up by the. Independent Film Producers’ 
Association. 





Steps have been taken in the Union of South Africa 
to meet a continuing shortage of skilled labour. Early 
this year, the Controller of Industrial Man-power 
prohibited the engagement without his prior consent 
of tool-setters by any employer in the engineering 
industry, “ as defined for the purposes of restrictions on 
engagement.” It is reported that consideration is 
being given to the introduction of restrictions on the 
engagement of workers in the building trade. 





PHOTOGRAPHIC MATERIALS FOR 


QUANTITATIVE SPECTROGRAPHY.* 
By D. R. Barper, B.Sc., F.Inst.P., F.R.P.S. 
Tue application of trum analysis to the rapid 
ovine: of small pia a oe of impurity and alloyi 
constituent metals in non-ferrous and ferrous 
has been extended very considerably of late. In this 
technique the photographic process assumes an im- 
portant role, since it is used, almost exclusively, for 
the twofold purpose of mapping the spectrum and of 
interpreting the record in terms of percentage con- 
centration of metal soot sie tats in this 
paper is to point out that y is by no means 
a perfect p ic too to indicate some of 
the more important factors which need to be taken 
into account when choosing the most useful type of 
photographic material for particular investigation 
in hand. While the main arguments presented here 
apply, without further qualification, to spectrography 
in general, the discussion has been developed primarily 
for the benefit of the industrial spectrographer who is 
concerned with the routine photography of are and 
spark emission in the near ultra-violet. It is 
common knowl that within recent remark - 
able advances in photographic estas have made 
possible many applications of photography to scientific 
problems, the results of which have lon of the utmost 
importance. To those already familiar with such 
problems, it may well appear a gross understatement 
of the capabilities of the photographic process if, 
throughout this discussion, stress is laid on those short- 
comings which are common to the various brands of 
negative material commercially available. No apology 
is necessary for this intentional bias, for in photo- 
graphic spectrophotometry, as in other scientific uses 
of photography, the results obtained can, all too readily, 
be completely invalidated by a neglect to appreciate 
fully the imperfect behaviour of the photographic plate 
or film. 


At the outset it is necessary to bear in mind the 
nature of the medium through which the photographic 
record is obtained, since it is largely the photo-chemical 
and physical properties of the emulsion which deter- 
mine the degree of faithful reproduction of the original 
to be expected in practice. A typical light-sensitive 
plate or film consists of an agglomeration of discrete 

ins of silver halide dispersed throughout a thin 
yer of gelatine coated on either a glass or a cellulose 
ester base. The relationship existing between the 
gelatine and the silver halide grains is intimate and 
complex.f Not only does the former substance con- 
tribute to the final sensitivity of the coated emulsion 
but, in addition, it is capable of being adsorbed strongly 
to the individual silver halide crystals. This latter 
property is of major consequence in any consideration 
of the mechanism of photographic response to energy 
in the near ultra-violet, a spectral region of importance 
in industrial spectrography. Owing to the strong 
absorption of ultra-violet radiation by gelatine for 
wavelengths less than 2,350A, an appreciable sensitivity 
of the emulsion in this spectral region can only be 
obtained by reducing the gelatine concentration to a 
low value, as in the “ Kodak” B.10 emulsion which 
has a high silver content and a thickness of only 


part | between 3 and 4 microns, or alternatively by allowing 


the silver halide crystals to project through the gelatine 
layer as in the Ilford “Q” plate. The latter is used 
in conjunction with the vacuum s ph to 
record the Schumann region. For the same reason the 
speed of most photographic materials to ultra-violet 
radiation between 2,500 and 3,100A is found to be very 
different from that to white light exposures. The 
point will be discussed in more detail later when con- 
sidering the properties of the new “ Kodak ” Uniform 
Gamma Plate. 

In routine practice it is usual to expose a large 
number of individual plates under controlled con- 
ditions to either the arc or spark source; therefore, 
once an average effective speed value has been deter- 
mined, it is important that this average value should 
apply to all plates within the group. Where plates 
from different batches are included, fluctuations in 
sensitivity are possible from one batch to another. 
If, however, plates from the same batch are used 
throughout the sequence of exposures, their speed 
characteristics will be substantially similar. The 

late-to-plate speed variation in such circumstances may 

expected to be of the same order as the point-to- 
point variation over individual plates. Whenever 
spectral lines which have been recorded on different 


* Contribution from the Research Laboratories Kodak, 
Limited, Wealdstone, Harrow, Middlesex, entitled “* Fac- 
tors Influencing the Choice of Photographic Materials for 
Use in Quantitative Spectrography ”, read before the 
Association for Scientific Photography, on Saturday, 
February 24, 1945. Abridged. 

¢ For a detailed discussion, see C. E. K. Mees, The Theory 
of the Photographic Process, Part 1, Chapter 3. New York 
and London, 1942 (MacMillan). 
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areas of a plate are to be compared, it is of obvious 
importance that the point-to-point variation in 
response shall be a minimum. It cannot be too 
strongly emphasised that faulty processing can introduce 
density variations of a greater order of magnitude 
than is to be expected when considering this micro- 
response of the photographic material alone. A further 
point of interest to the practical spectrographer is 
the effect of storage on the speed of the emulsion. 
In general, the speed of photographic materials 
will vary with storage, the magnitude and direction 
of variation depending on the type of emulsion. 
Normally, however, commercial brands of plates will 
already have attained equilibrium when supplied 
to the user. : 

Considerable interest attaches to the extent and 
position of the linear part of the characteristic curve. 
For slow-speed emulsions of process type the extent is 
considerable, even in the case of exposure to ultra- 
violet radiation, although considerations of the sensi- 
tivity obtainable in microphotometry usually restrict 
the upper limit of density to about 2-0, while the 
lower limit is fixed by the shape of the characteristic 
curve itself and lies at about 0-5. Any extension of 
this linear range at its lower end would be welcome to 
the industrial spectrographer. Unfortunately, all 
emulsions of process type show essentially similar 
features in the toe region of the characteristic curve, 
and up till the present time research in this direction 
has yielded no significant improvement. The slope of 
the linear portion of the characteristic curve measures 
@he contrast rendering power (i.e., ‘‘ gamma”) of the 
emulsion. Like speed, this quantity is markedly 
dependent upon (among other factors) the wave- 
length of the exposing light and the intrinsic sensitivity 
of the material. In general, slow-speed emulsions give 
high contrast and high-speed emulsions low contrast, 
although there are exceptions to this rule. All three 
quantities, speed, linear range and gamma, are influ- 
enced greatly by any alteration in the conditions of 
exposing and processing the emulsion. 

An important property, common to the majority of 
photographic materials, has now to be discussed. 
Although in all those photometric problems, the solu- 
tion of which demands the use of photography, we are 
concerned with the comparison of total amounts of 
energy, it makes a significant difference to the result 
whether these amounts are given at high intensity 
over a short period of time, or at low intensity for a 
proportionally longer time. There is, indeed, for 
every emulsion an optimum intensity level at which 
maximum efficiency is obtained; at all other levels 
the efficiency is less. The photographic material is 
said to exhibit reciprocity failure. Consequently, both 
the position and the slope of the characteristic curve 
will be influenced by the intensity level at which the 
exposures are made. Since the effective speed depends 
on the intensity level, a true index of relative speed for 
a series of different photographic emulsions can be 
determined only by tests under the actual conditions 
of spectrographic exposures. This matter has a most 
important bearing on the choice of a suitable plate for 
a specific photographic problem in spectrophotometry. 

Thus far it has been tacitly assumed that al] exposures 
given to the light-sensitive material are continuous. 
Any division of the total exposure into discrete instal- 
menta on a time-sequence will invite trouble from one 
manifestation of reciprocity failure known as the inter- 
mittency effect. For example, if two equal exposures 
are made at the same average intensity, one inter- 
mittent and the other continuous, the intermittent 





Fic. 2. Green (5461A) Imace. x 750. 
exposure will give a different density from that given 
by the continuous exposure. This difference in density 
will be determined by the intensity level at which the 
exposures are made, the ratio of light to dark periods, 
and the frequency of interruption of the light-flux. 
By raising this latter above a certain critical or 
**fusion ” frequency, depending on the emulsion em- 
ployed and on the intensity level and total time of 
exposure, the intermittent exposure becomes wholly 
equivalent to a continuous exposure of the same energy. 
For the majority of emulsions the critical frequency is 
about one cycle per second for low-intensity exposures 
of one hour duration and about one hundred cycles per 
second for a one-second exposure. The intermittency 
effect can be troublesome whenever a slowly rotating 
sector disc is used to provide changes of intensity in a 
spectrum exposure. The stepped spectra that result 
represent neither a true time-scale nor an intensity- 
scale calibration ; for whereas, in the case of a parti- 
cular line intensity, the sector speed chosen may be 
adequate to produce the effect of continuous exposure, 
the same speed of rotation will no longer be adequate 
when different line intensities are considered. Thus, if 
the emulsion exhibits appreciable reciprocity failure, 
differing amounts of intermittency will be introduced 
by the sector disc, depending on the actual line-inten- 
sity selected. The effects of intermittency may be 
eliminated entirely by speeding up the rate of rotation 
of the sector disc to above 200 r.p.m. for exposures of 
one minute or longer. When photographing spark 
spectra, however, this procedure is not always prac- 
ticable on account of the stroboscopic effects which 
accompany the increased speed of rotation. Summing 
up, it should be emphasised that, in spite of the exist- 
ence of methods of circumventing or eliminating the 
errors which arise from reciprocity failure, it is sound 
practice, to choose, wherever possible, a material which 
shows its minimum departure from the reciprocity law 
under the particular conditions associated with its use. 
It has been mentioned already that the “ contrast 
factor” (gamma), is determined from the slope of the 
linear portion of the characteristic curve. Since this 
value varies with different emulsions it is to be expected 
that a series of emulsions having different speeds will, 
in general, have different gamma values. There is a 
general tendency for the gamma value to be lowered 
as the emulsion becomes faster, ultra-high-speed 
materials usually exhibiting lower contrast. If reci- 
procity failure is present, two different values of gamma 
will be obtained for the same emulsion, depending on 
whether exposures are given on a time or intensity 
basis. Whenever possible, exposures should be made 
on an intensity scale, i.e., at identical exposure times, 
since only when this is done can a true comparison of 
line intensities be made. Development conditions have 
an important influence on the slope of the characteristic 
curve. The constitution of the developer, the degree of 
agitation and the time for which development continues 
are all significant factors. In general, the use of caustic 
developers, vigorous and continuous agitation, and pro- 
longed development act severally to raise the gamma 
value. There are, however, considerable degrees of 
departure from average values and it is preferable to 
obtain exact data for each emulsion considered. For 
the majority of emulsions, there is a dependence of 
gamma upon wavelength which does not follow any 
generalised rule. It is found to be influenced by the 
physical properties of the enrulsion, and the degree of 
departure from the reciprocity law which the latter 
may exhibit. In industrial spectrography, this is a 
disadvantage and althougb’the standard spectrographic 
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plates show a minimum variation of gamma with wave- 
length over a restricted portion of the ultra-violet spec- 
trum between 2,500 and 3,100A, the range of constancy 
is insufficient in practice. Within this spectral region, 
a gamma value of about 1-2 is preferable.* 

Turning now to the two physical properties of 
graininess and resolving power, it is found that these 
are intimately related. th are affected by the light 
scatter which takes place within the emulsion layer on 
exposure, and also by the nature and conditions of 
development. Both vary with wavelength, although 
the precise relationship is still obscure, being com- 
plicated by other additional factors, such as contrast. 
For example, there is an appreciable decrease in graini- 
ness and a corresponding increase in resolution when an 
emulsion is exposed only to radiation in the ultra-violet, 
a fact which it is useful to remember when considering 
photographic photometry in that region. The differ- 
ence in the appearance of developed images after 
exposure to ultra-violet and visual light, respectively, 
is seen in Figs. 1 and 2, on this page. These show 
photomicrographs, at a magnification of 750, of ultra- 
violet (Fig. 1) and green images (Fig. 2) of similar 
density on Kodak P.1200 emulsion. When considering 
the selection of a suitable emulsion, the graininess of 
different types may be compared most readily by means 
of a set of microphotometer traces made at a common 
density level of 0-5, but the experimental comparison 
of resolving power is more difficult. Especially is this 
the case for material which it is intended to use for 
recording line or band spectra. In the first place, the 
resolution tests must be made with radiation of the 
same quality as that photographed in the spectrograph, 
and, secondly, it is useless to make such tests by means 
other than those employing the same spectrograph 
and optical train as will be employed for the routine 
exposures. 

In addition to the necessity, in accurate spectro- 
photometry, of standardising development technique 
as regards temperature and time, it is also important 
to ensure uniform developer action over the whole 
area of the image. While super-agitation, using either 
brush or squeegee methods, has been introduced by 
some workers, a far more common procedure is the 
rocking-dish technique. If systematically operated, a 
non-directional agitation of the developer in a dish 
much larger than the dimensions of the plate is capable 
of yielding reproducible results, but for precise work 
the degree of agitation so produced is insufficient. 
Variation of the order of + 2 per cent. of the mean 
density for ultra-violet exposures may result under 
these conditions. For white light the density variation 
will be higher. Lack of uniformity of density due to 
uneven development will be influenced also by the 
nature and thickness of the emulsion layer. Coarse- 
grained, thickly-coated materials will tend to yield the 
maximum variation in density from point-to-point over 
the surface of the plate. In addition to these “ macro- 
effects’ there are small-scale phenomena associated 
with density, which assume importance in the quantita- 
tive measurement of line images. An example is the 
normal Eberhard effect in which the density contour 
is influenced by a local differential exhaustion of the 
developer in its immediate neighbourhood. These 
effects are conditioned by the type of developer used 
and the degree and duration of development, being 
most pronounced for under-development. They depend 


* M. D. Smith. Phot. Jl., vol. 84, page 294 (1944). / 
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also on the emulsion type, coarse-grained, thickly- 
coated plates tending to show more readily density 
distortion arising from Eberhard effect. In the choice 
of a suitable negative material, it is often quite possible 
to avoid undue trouble from Eberhard and allied 
phenomena by selecting an emulsion-developer com- 
bination which gives complete development of the 
latent image without raising the fog density of the 
plate to an excessive level. Finally, from the purely 
practical standpoint of routine work, plates selected 
for spectrographic uses should possess good processing 
properties. The emulsion should be robust; fixation 
should be efficient and rapid; the plate should be 
capable of drying uniformly in a minimum time. 
Modern photographic emulsions, with the exception of 
a few special types, conform to these requirements to 
a satisfactory degree. 

Microphotometry of the Processed Material.—When 
an ex and developed plate bearing the record 
of a spectrum is placed on the microphotometer, the 
light incident upon any small area is not only reduced 
in intensity by direct absorption but it is, in addition, 
scattered transversely by the grains of the photo- 
graphic deposit. The de to which this sideways 
scatter occurs will depend primarily on such physical 
properties of the photographic material as grain size, 
concentration of grains, and thickness of the coating. 
It is influenced also by the optical system of the 
microphotometer. For this latter reason, measure- 
ments of the blackening of any given area of image, 
when made with different microdensitometers for 
which the amounts of instrumental light scatter are 
dissimilar, will yield differing densities. Additionally, 
the granular structure of the developed image which 
results from a random clumping of the individual 
grains will introduce an uncertainty into the micro- 
photometer record on account of the irregular fluctua- 
tion of the galvanometer deflection about its mean 
value. The effect of this on the transmission readings 
has been found to be most marked when using a small 
conning Pos of area about 0-025 sq. mm. at a trans- 
mission level corresponding to a density of about 0-2.* 

For the above reasons, not only should the same 
microdensitometer be used throughout for all comparison 
measurements but, also, whenever possible, a negative 
material should be chosen which possesses sufficiently 
smal} granularity as not to introduce significant errors 
into the microphotometry of the spectrum lines. Un- 
certainty arising from random fluctuation of the 
per, i cna record may be reduced very con- 
siderably in magnitude by the simple process ye (ens 
imposing successive records of slightly overlappi 
areas of the spectral image which have been obtained 
with the same instrument under otherwise identical 
conditions. An additional factor of importance is the 
degree of uniformity of thickness of the glass bearing 
the silver image, ta some types of microphotometer, 
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* D. R. Barber, Communication No. H.870 from the 
Kodak Research Laboratories. The Observatory, vol. 64, 
page 329 (1942). 
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focusing is so critical that a lack of uniformity as 
little as + 1 per cent. of the mean thickness will intro- 
duce a significant error into the readings of the instru- 
ment. The commercial grades of photographic emul- 
sion are coated on glass which may show an average 
departure from flatness of + 5 cent., a value 
which is comparable with the allowable latitude of 
focus in a typical e commercial microphotometer. 

The New ** Kodak” Uniform Gamma Plate.*—The 
variation of gamma with wavelength, which is common 
to all types of emulsion introduces a complication into 
quantitative spectrography, since it necessitates a full 


knowledge of the nature of this variation over all wave- 
lengths that are likely to be used in routine practice. 
Any reduction in the itude of the gamma variation 


Ww might be achie within the wavelength region 
2,300 to 4,500A, willtend to reduce the time and labour 
required for a full wavelength calibration of the plate 
and will also act in the direction of improved accuracy in 
photometry. Recently, it has been shownt that sub- 
stantially all of the commercial emulsions used for 
spectrographic work (which are silver bromide) exhibit 
a characteristic section of the gamma-wavelength 
curve wherein gamma is found to vary little from an 
average value of about unity. The region corresponds 
to the spectral range 2,500 to 3,100A. Below 2,500A, 
amma decreases fairly rapidly on account of increas- 
gelatine absorption, and beyond 3,100A there is a 
marked increase of gamma up to about 4,000A which 
is greater for the process type of plate than for very 
fast types. This phenomenon is evidence of a decreased 
absorption of the silver halide crystals embedded in 
the gelatine layer. Above 3,100A the ultra-violet and 
violet radiations are able to penetrate the emulsion to 
an increasing extent and thus produce more developable 
halide grains. As a result, maximum density, speed 
and gamma are all increased, and finally these acquire 
values which are characteristic of white light exposures. 
Within the region cited, where gamma is sensibl 
nc the halide crystals in the emulsion absor 
strongly, and t tent i roduced by exposure 
to aye ultra-violet pgp restricted, in fi Beer onsuney 
to the surface layer of the emulsion. Figs. 3 and 4, on 
the opposite page, show photomicrographs, at a magni- 


fication of 200, of cross-sections of ultra-violet (Fig. 3) | 8® 


and green (Fig. 4) images of similar density on Kodak 
P.1200 emulsion (swollen). For a given exposure, 
fewer grains will be rendered developable and thus both 
maxim “aor Ranniay Mag 4 the gamma attained will be 
somewhat lower or corresponding exposures ‘at 
higher wavelengths. This is a uve Sars rocess, 
any small variations in gamma found for individual 
emulsion 
absorption coefficient for the halide, or mixture of 
halides, present. For example, pure silver chloride 


is comparatively transparent, even at 2,500A, and no | & 





* Patent applied for. 

ft A.C. Coates, and E. H. Amstein, Jl. Soc. Chem. Ind., 
vol. 61, page 65 (1942): E. H. Amstein, ibid., vol 63, 
page 172 (1944). 
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region of constant gamma is exhibited by emulsions 
in which this salt alone is the photo-sensitive agent. 
Silver chloride is unique in this respect, and its be- 
haviour when compared with that of the other members 
of the halide group of silver salts is illustrated in 
Fig. 5, on this page. These curves show the variation 
of gamma with wavelength of typical emulsions ; 
curve (1) relates to silver chloride, {2) to chlorobromide, 
(3) to bromide, and (4) to iodobromide emulsions. In 
the case of silver bromide emulsions; a valuable decrease 
in the gamma-wavelength variation has been satis- 
factorily achieved by imparting to the emulsion addi- 
tional absorption of radiation at wavelengths longer 
than 3100A, at which point a discontinuity in the 
halide absorption ancaiily' occurs. 

Dr. Davey and Miss Geuntlett, sof the Kodak Re- 
search Laboratories,* have prepared and tested a 
number of experimental types of plates in which have 
been incorporated various substances which impart 
— absorption bape mae These substances 
exhibit progressively stronger absorbing properties 
from about 3,100A to 4,500 A, but are sufficiently 
transparent between 2,500 A and 3,100 A to have little 
or no effect upon the pre-existing constant gamma 
region; thus, the range over which gamma is kept 
uniform is extended considerably. The experimental 
plates have been compared with the commercial B.10 
plate as control. The result of these researches is the 
new “ Kodak” Uniform Gamma plate (for spectrum 
a the ultra-violet). The aim throughout 
has to attain as close a similarity as possible to 
the control material with respect to the general pro- 
perties of the plate, while enhancing its usefulness 2 
quantitative —— hy by producing a nearly 
uniform gamma wi in’ the speed naep of chief 
interest to industrial spectrographers. In order to 
achieve this, some compromise been inevitable. 
Any attempt at an extension of the constant gamma 
feature to wavelengths above about 4,000 A is found 
to lower the gamma below about 2,800 A by reason 
of the strong additional absorption introduced at the 
shorter wavelengths. Gamma-wavelength curves for 
the new emulsion and the control B.10 emulsion are 
seen in Fig. 6, on page 259, which shows variation of 
mma, with wa h, of Kodak B.10 plate (curve 1) 
and “* Uniform Gamma ” plate (curve 2)—4 min. D.19b., 
1:2, 18 deg. C., (D.19b., 1:2 being the standard 

rographic developer). The inset to the diagram 
shows the variation of gamma with development time 
in ‘‘ Uniform Gamma ” plates. Fig. 7 exhibits charac- 
teristic curves for the new plate, represented by the 
dotted line, compared with those for B.10, represented 
the full line, at four different wavelengths—4 min. 
D.19b., 1:2, 18 deg. C. (the position of each curve 
on the log E scale has no significance). In Fig. 8 are 
iven curves showing the variation of the speed with 
the wavelength of the new plates, referred to the corre- 


* Communication No. H.1002 from the Kodak Re- 
search Laboratories, Jl. Soc. Chem. Ind., vol. 64, page 70 
(1945). 
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sponding speed of B.10 plates at each wavelength. 
Curve 1 shows the speed measured at a density level 
of 0-5 and curve 2 at a density level of 1-0 above 
fog—(4 min. D.19b., 1 : 2, 18 deg. C., as before). 

The “‘ useful range ’’ and of,the new emulsion 
for exposures within the 2,500 A to about 4,000 A 
are similar to those for B.10 plates, but it should be 
remembered that for wavelengths higher than 3,100 A 
the new plate has a lower ma, and hence a lower 
— at a given density level, when compared with 

control. This difference in speed is particularly 
evident at high densities. The new Uniform Gamma 
plate closely resembles the B.10 plate in its excellent 
ing qualities. Maximum gamma is attained in 
sagem phic developer (D.19b., 1:2) 
after 2 minutes’ development. Fixation and washing 
are rapid and the plate dries quickly in still air. The 
emulsion layer is an and will withstand normal 
routine handling with im . Graininess and 
ing power are both about equal to the corre- 
sponding values found for B.10 plates. 

Recommendations.—In choosing the most suitable 
type of photographic negative material for a specific 
investigation employing quantitative spect: phy, 
some compromise of characteristics is inevitable. No 
“ideal” emulsion has been discovered yet, and it 
will be appreciated from what has already been said 
that most emulsions exhibit conflicting properties. For 
example, high speed can be obtained only by the 
sacrifice of low granularity, and for some types of 
quantitative work this loss will lead to errors which 


cannot be tolerated. Thus, it is essential that the more 

important characteristics of the emulsion shall be kept 

in view during the selection of negative material so 

that, as far as is possible, those properties which are 

relatively unimportant for the work in hand are given 
consideration. 


only secondary For these reasons it is 
impossible to recommend any one “best plate” for 
quantitative phy. Both Ilford, Limited, 
and Kodak, Limited, market a variety of emulsions 
aT suitable for spectrographic work, and of 
these Ilford Thin Film Half-Tone and i » and 
Kodak B.10 and B.20 are ly used for near 
ultra-violet spectrography. mtly, the whole 
subject of suitable photographic material for use in 

ical analysis was discussed by members 
of the Photographic Panel of the British Non-Ferrous 
Metals Research Association. It may not be out of 
place to conclude this paper with a summary of what, 
in the opinion of the Panel, are the properties spectro- 
graphic emulsions should possess. 

They state that, while a considerable tolerance is 
allowable in variation of thickness of glass from plate 
to plate, in any one batch, an appreciable point-to- 
point variation over individual plates is likely to cause 
serious focusing errors in the microphotometry of the 
plate. The latitude which can be allowed will vary 
with the type of instruments used ; but average limits 
are + 5 per cent. of the mean thickness. It is essential 
that the graininess of the processed plate shall not be 
excessive, otherwise accuracy will be sacrificed when 
the plate is microphotometered. With few exceptions, 
the graininess characteristics of plates now in use are 
satisfactory in this respect. Plates should be free from 
surface defects such as pinholes and stress markings 
which may interfere with the recording of lines which 
later have to be microphotometered. In spectrographic 
work, high-speed is usually not essential and, except for 
the few instances where it is necessary Es ia faint 
lines, plates of the type are employed. In any 
one bath of sletentnie-aameahie that there should be 
a minimum variation of speed from plate to plate, and, 
over individual plates, the point-to-point sensitivity 
should not vary by more than that represented by 
+1 per cent. change in density on the exposed and 
processed material. Spectral response should be as 
uniform as possible and, for non-ferrous analyses, 
should cover the range 2,300 to 3.500A. In steel 
analyses an extension to.about 4,500A is required. 
A value of not less than unity, preferably 1-2, 
is suitable and this should be as uniform as possible 
over the whole of the wavelength band required. 
Between 2,500 and 3,100A the uniformity of gamma is 
already satisfactory for most commercial emulsions. 
While the high-density region of the characteristic curve 
is unused in spectrographic analysis, the low-density 
range is employed frequently and it would be a distinct 
advantage if this portion of the curve could be extended 
to a linear density limit of 0-2 as against about 0-5 for 
existing types of commercial plates. 

From what has been presented in this paper, it is 
evident that, in the absence of the ideal photographic 
material, the choice of a suitable plate for use in 
quantitative work is not always an easy one. At the 
same time, it can be stated that the whole position has 
been improved considerably by the increasing co- 
operation that has developed recently between spectro- 
graphers and the photographic manufacturers. 
continuance of this alliance should lead to an all-round 
improvement in the scope and accuracy of photographic 


measurements in relation to spectrum analysis. 
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ELECTRICAL APPARATUS. 


567,772. Mercury Pump. The General Electric Com- 
pany, Limited., of London, and W. G. Thompson, of 
Witton. (8 Figs.) June 15, 1942.—The invention is an 
electromagnetic mercury pump of the type in which 
the mereury is forced to flow along a channel by the 
resection between an electric current passing through 
the mercury and a magnetic field. Such pumps are used 
for producing in a mercury-are converter a jet of mercury 
and if, as is often the case, the pump is outside the main 
casing of the converter the walls of the pump have to be 
impervious to the atmosphere. A tube 1 of the high- 
resistance alloy “ Inconel ”’ is, in the parts remote from 
the magnetic field, of circular section, 3-5 mm. in external 
diameter and with a wall 0-3 mm. thick. The part 3 


lying in the magnetic field is flattened so that the longest 
dimension of its cross-section is some 5 mm. and the 
shortest about 1 mm. This part 3 is slit on each side 
in the plane of its longest dimension, and through the 
slit nickel strips 4, 4’ are inserted and copper-brazed to 
the wall 3. Since the conductivity of nickel is much 
greater than that of the “Inconel ” alloy, the tendency 
of the current to pass along the tube wall is reduced. 
The magnet generating the field consists of a laminated- 
iron horse-shoe 8, on one limb of which is wound the 
exciting coil 9. The strip 4 is connected to the coil, 
the strip 4’ being provided with a terminal 12. The 
arrows i, é, v show respectively the directions of the electric 
current between the electrodes, the magnetic field in 
the gap and the flow of the mercury. (Accepted March 2, 
1945.) 


INTERNAL-COMBUSTION ENGINES. 


567,880. Engine Radiator. Gallay, Limited, of Crickle- 
wood, and J. F. Belaieff and C. T. Delaney, of Cricklewood. 
(2 Figs.) February 5, 1943.,—The radiator is of annular 
form, of the kind known as a secondary surface heat 
exchanger, in which air enters the centre of the annulus 
and leaves.at the periphery. Such an arrangement 
necessitates a radiator having an entry area for the 
cooling air which is smaller than the exit area. Con- 
sequently, the passages for the air have to expand pro- 
gressively from the inner to the outer periphery of the 
radiator. The radiator consists of a number of chambers 
1 for the cooling water from the engine, each consisting 
of a pair of parallel thin plate walls 2 held apart by a 
thin corrugated strip 3, the corrugations of which run 
parallel to the axis of the radiator. The inner and outer 
edges of the chambers are sealed, and the ends are sealed 
into header tanks. The chambers are arranged radially 
around the axis of the radiator. Between each of the 
chambers 1 is an intermediate wall 4, and between the 
walls 4 and the walls 2 of the adjacent chambers are 
At one edge the corrugations: of 
the elements 5 are V-shaped (Fig. 2) while at the other 
edge they are rectangular. The pitch p’ of the V-shaped 
corrugations and the pitch p of the rectangular corruga- 





—— 


tions are identical and hence the tops of the corrugations 
are flattened progressively from one edge and reach a 
maximum at the other edge. The pitch of the corruga. 
tions remains constant for any cross-section. The ee. 
ment is stamped from a straight rectangular strip with. 
out any stretching so that if all the folds are flattened jt 


will revert to a straight strip ; but, owing to the change 
in the shape of the corrugations, their depth is increased 
progressively from the edge having the rectangular form 
to the edge having the V form. By constructing the 
corrugated elements 5 from straight rectangular strips of 
metal, wastage of metal is reduced and many blanking 
difficulties are overcome. (Accepted March 7, 1945.) 


MISCELLANEOUS. 


568,701. Measuring Small Displacements. British 
Iron and Steel Corporation, Limited, of Westminster, and 
A. Douglas, of Burnham Green. (1 Fig.) June 3, 1943. 
—The invention relates to the measuring and indicating 
of small displacements and mechanical forces causing 
such displacements. The displacement which is to be 
measured is physically transmitted to a U-shaped piece 
of iron 1, which is correlated with a T-shaped piece of 
iron 2 having a coil 3 wound on its centre member, in 
such a way that a magnetic circuit for the flux of the 
coil is constituted having three equal air gaps 4, two 
between the respective extremities of the piece 1 and 
the cross-member of the piece 2, and one between the 
crutch member of the piece 1 and the extremity of the 
centre member of the piece 2. The displacement of the 
piece 1 is in such a direction as to reduce or increase 
simultaneously all these air gaps 4. Two equal variable 
condensers 5 and 6, which may be mechanically coupled, 
are provided, having a plate of the one connected to 
a plate of the other. One end of the coil 3 is connected 
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to the junction point of these two plates and the other 
end of the coil is connected to earth. A source of 
constant-frequency oscillations has one of its terminals 
7 connected to the other plate of the condenser 5 and 
its other terminal 8 connected to earth. A detector 
device has one of its terminals 9 connected to the 
other plate of the condenser 6, and its other ter- 
minal 10 connected to earth. A variable resistance 11 
is connected across the two condensers as shown for 
balancing the resistance of the coil. When the air gap 4 
is normal, the circuit 7, 5, 3, 8 is tuned to resonate at 
the frequency of the source and the circuit 9, 6, 3, 10 
is also tuned to resonate at that frequency, and thus no 
voltage appears across the terminals 9, 10. If the air 
gap 4 is varied, the inductance of the coil 3 is varied and 
the two circuits no longer resonate at the frequency 
of the source and & voltage is applied to the terminals 
9, 10 of the indicating instrument. This voltage is 4 
function of the gap variation and therefore of the dis- 
Placement of the piece 1 and of the applied force. 
(Accepted April 17, 1945.) 
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INVESTIGATION ON 
CUTTING-TOOL ANGLES. 


By M. Lirrmann, A.M.I.Mech.E, and 
R. Neumann, Dipl. Ing., A.M.I.Mech.E, 


WueEn Frederick W-*Taylor, in 1880, started his 
classical investigations on the art of cutting metals 
he expected to get his final results in about six 
months’ time. Actually it was about 26 years 
before he was able to report to the American Society 
of Mechanical Engineers on the outcome of his 
experimental work.* Taylor expresses the opinion 
that the tool angles are not very important and 
that they take only the eighth place among the 
various conditions which affect the efficiency of 
cutting operations. A more recent opinion which 
contradicts Taylor in this respect may however be 
quoted. It may be found in Kurrein and Lea’s 
book on Cutting Toolst published in 1940: ‘“ All 
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| broken die suggested that sintered carbides might be 
used for cutting hard materials. Trials were made 
and proved so successful that a new industry has 
been developed from this suggestion, which was due 
to an accident. 

If a soft material, such as butter or cheese, is 
to be cut, the hardness of the tool is of no great 
consequence ; it is very different, however, in the 
cutting of hard materials. Here the hardness of 
the tool is of the utmost importance and the cutting 
angles must also be selected carefully in order to 
obtain the best results with regard to power con- 
sumption, surface quality, life of the tool (the latter 
being dependent to a large extent on temperature) 
and its strength. There is an extensive literature 
on tool angles and their selection but the results 
of the investigations have not been applied in 
practice and wide differences of opinion exist con- 
cerning the angles, which are usually determined 
empirically according to the experience of the 
individual tool maker; this, however, is not sur- 
prising considering the large number of variables 





affecting the problem. 
In the following, an endeavour is made to approach 
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researches have shown that the cutting angles, 
particularly the breast angle, are of primary im- 
portance in the cutting action.” 

It may be asked what is the reason for such a 
change of opinion on the importance of the tool 
angles. It may perhaps be due to the fact that 
between 1906 and 1940 new cutting materials 
have been developed which permit an increase 
in cutting speed and in the efficiency of the tools 
in about the same, or even a higher, ratio than was 
the case when the high-speed steels introduced by 
Taylor replaced, to a large extent, the earlier carbon 
steels. The introduction of sintered metal carbides 
in 1925 for cutting cast iron and non-ferrous mate- 
rials, and in 1932 for cutting steel, marked a very 
important step in the art of cutting, not only of 
metals but also of materials the cutting of which 
was previously impossible and which could be shaped 
only by grinding. 

Until 1925, sintered metal carbides were prin- 
cipally used for the production of hard dies for 
drawing fine metal wires. On one occasion one of 
these dies broke up in the Osram Works, Berlin, 
and a leading scientist inspecting the parts of the 





* F. W. Taylor, ‘On the Art of Cutting Metals,” 
Trans. A.S.M.E., vol. 28, page 31, 1907. 

+ M. Kurrein and F. C. Lea, “‘ Cutting Tools for Metal 
Machinery,” London (1940). . 





“ENGINEERING 


the problem from merely geometrical considerations. 
The authors have employed this method of approach 
in order to determine whether the conclusions 
reached should be put to practical use subse- 
quently. They are of the opinion that only by 
limiting the problem to a very narrow field and by 
investigating step by step the influence of the 
different variables could results be obtained which 
might facilitate the tool-maker’s work and replace 
rule of thumb by a method based on rational con- 
siderations. The field to which the general problem 
is limited in the following is the turning of a work- 
piece, but it may be stated that the results of the 
investigations are also applicable, in large measure, 
to other kinds of cutting, such as planing, milling, 
boring and drilling. 

The first step is the choice of a suitable co-ordinate 
system. As shown in Fig. 1 the z-axis will be taken 
as the direction of the axis of the workpiece and 
will be regarded as positive in the opposite direc- 
tion to the axial feed. The y-axis lies in the direc- 
tion of the shank of the tool on the assumption that 
the shank angle is zero, #.e., that the shank is perpen- 
dicular to the axis of the workpiece. It is con- 
sidered as positive in the direction from the point 
of the tool to the opposite end of the shank. The 
z-axis is vertical. The x y-plane or, more precisely, 





on it the base of the tool rests and relative to it the 
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a plane parallel to it, is of special importance, as: 


different rake angles are measured most con- 
veniently. 

The following nomenclature will be used for the 
investigation : The shape of the tool is the contour 
of the face when viewed in a direction at right angles 
to the base. The back-rake angle is the angle 
between the face of the tool and a line parallel to the 
base of the shank or holder measured in a plane 
parallel to the side-cutting edge and at right angles 
to the base. The angle is positive if the face slopes 
downwards from the point toward the shank and is 
negative if the face slopes upwards towards the 
shank. The side rake angle is the angle between the 
face of the tool and a line parallel to the base. It is 
measured in a plane at right angles to the base, and 
at right angles to the side-cutting edge. The side- 
cutting angle is the angle between the straight side- 
cutting edge and the side of the tool shank. In the 
case of a bent tool, this angle is measured from the 
straight portion of the shank. The cutting edge is 
that portion of the face edge along which the chip is 
separated fromthe work. The cutting edge consists 
usually of the side-cutting edge, the nose radius, and 
the end-cutting edge. 
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This nomenclature is in accordance with that 
given in the “ Manual on the Cutting of Metals,” 
published in 1939 by the American Society of 
Mechanical Engineers, as far as shape, side-cutting 
edge angle and cutting edge are concerned, but the 
back-rake and side-rake angles are defined according 
to the proposals of the B.S.I. Tool Nomenclature 
Committee, as it is impossible to carry out practical 
measurements of this angle in a plane “ at right 
angles to the centre-line of the point ” as mentioned 
in the American manual. This Manual gives the 


| following definition for the top-rake: the true-rake 
| angle (or “ top-rake ’’), under actual cutting condi- 


tions is the actual slope of the tool face towards the 
base from the active cutting edge in the direction 
of chip flow. It is a combination of the back-rake 
and side-rake angles and varies with the setting of 
the tool and with the feed and depth of cut. 

This last definition leads to a difficulty, due to the 
fact that the chip flow is not well defined. Kurrein 
and Lea give the following ‘“‘ Basic Rule for the 
Cutting Angles of All Tools”: ‘“ All researches on 
cutting action suggest that cutting angles should be 
measured in the direction of flow of the chip, #.e., 
in a plane at right angles to the cutting edge proper. 
Measuring the cutting angles in this way makes it 
possible to compare the cutting action of tools of 
different shapes and to find the specific values of the 
cutting forces, independently of the shape of the 
tool. In practical work, however, the cutting 
angles are measured in other planes, either because 
it is customary or to facilitate measurement. If y 
is the angle between this plane of measurement and 
the plane at right angles to the cutting edge proper, 
the angles a, 8, y measured in the former plane and 
the true cutting angles («), (8), (y) are connected 
by equations of the form tan («) = tan « cos ¥.”’ 

Although here a definition is given for the direc- 
tion of the chip flow it is not quite satisfactory. 
The difficulty with regard to the chip flow is well 
expressed in the following quotation from “ The 
Machining of Copper and its Alloys” published in 
1939 by the Copper Development “Association, 
London: “Top rake is a fundamental angle con- 








trolling the mechanism of chip formation and may 
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be defined simply as the slope of the tool face back 
from the cutting edge measured in the direction of 
chip flow. This direction is at right angles to the 
cutting edge where the latter is straight, as in a side- 
turning tool, but with round-nosed tools the direc- 
tion of chip flow will depend on the shape of the nose 
and the relation between the depth of cut and feed. 
It will be noticed that there are two nominal rake 
angles, side and back rake, measured in planes at 
right angles to each other, and that these give the 
resultant or true top rake angle in the direction of 
chip flow.” 

It is well known that round-nosed tools are used 
exclusively, as with a sharp-nosed tool the pressure 
on to the corner where the side-cutting edge and the 
end-cutting edge meet is so concentrated that a 
sharp nose will break off in a short time after the 
cut is started. The question now arises how the 
direction of the chip flow depends on the shape 
of the nose and the relation between depth of cut 
and feed. Before attempting to determine the 
direction of the chip flow as conditioned by the 
shape of the tool (see the definition given above), 
it might be well to show the difference between the 
cross-sections of the chips if cut with a sharp-nosed 
and with a round-nosed tool. Examples are shown 
in Figs. 2, 3 and 4, page 261, for a tool having a side- 
cutting angle « = 10 deg. with a depth of cut of fin. 
and y in., respectively, and a feed of 0-04 in. per 
revolution. With a radius r = 0, the cross-section 
forms a trapezoid, while with a radius r = } in. 
part of the cross-section is bent and the sides 
parallel at the lower part of the section converge to 
a point at the top part (the terms “lower part ” 
and “top part.’ referring to the representation in 
these diagrams only). If the depth of cut is reduced 
the whole cross-section is bent as shown in Fig. 5. 
These cross-sections appear before the chip has been 
deformed by being pressed on to and along the face 
of the tool or by being curled up. 

With a sharp-nosed tool it is comparatively easy 
to assess the relative influence of the side-cutting 
edge and the end-cutting edge in determining the 
direction of chip flow. At first sight it would appear 
probable that this direction could be found by 
drawing the resultant of a vector perpendicular to 
the side-cutting edge and proportional to its length, 
and of a second vector perpendicular to the end- 
cutting edge and proportional to its length. On 
further consideration, however, it appears to be 
more correct to make these vectors proportional to 
the areas of the cross-sections influenced by the 
side and end-cutting edges, respectively, rather 
than to the lengths of the cutting edges. The total 
cross-section of the chip is therefore divided by a 
line bisecting the angle between the side-cutting 
and end-cutting edges and the lengths of the 
vectors determining the direction of chip flow are 
made proportional to the areas A B E D and BC E, 
respectively, Fig. 6, page 261, while their directions 
are perpendicular to the side and end edges, respec- 
tively. This method of determining the direction of 
chip flow as conditioned by the shape of the tool was 
proposed by Prof. Friedrich*, who also gives a method 
for finding this direction for a round-nosed tool. 

Fig. 7, page 261, shows the principle of the method. 
The total area of the cross-section of the chip is sub- 
divided into an arbitrary number of parts, and vec- 
tors are drawn through the centres of gravity of the 
parts perpendicular to the adjacent parts of the 
cutting edge, their lengths being proportional to the 
respective part areas. Then, by the method of funi- 
cular polygons commonly employed in graphic 
statics, the direction of the resultant as well as the 
location of its point of action may be found. Here we 
are interested mainly in the direction of the resul- 
tant which gives the direction of the chip flow. The 

authors made a rather laborious investigation based 
on Friedrich’s method for determining the depend- 
ence of the direction of the chip flow on the variables 
given, i.e., depth of cut, feed, radius of nose and 
side cutting angle. In order to make this deter- 
mination more accurate, a large scale was used for 
the drawings and several checks were made to 
ensure that different methods of sub-dividing the 





* H. Friedrich, Ueber den Einfluss der Schneidenform | 


auf den Schneidvorgang, Maschinenbau, 
Zerspannung (1926). 
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total area of the cross-section of the chip did not 
affect the results. In this way, the angle 6 of the 
direction of chip flow conditioned by the shape of the 
tool and relative to the y z-plane was determined. 

The following values were chosen for the different 
variables :— 

0, + in., % in., % in., } in. 
0-01 in., 0-02 in., 0-03 in., 0-04 in. 

per revolution. 

depth of cut = 4 in., } in., % in., } in. 

« = 0 deg., 10 deg., 30 deg., 45 deg. 

so that 5x 4x 4x 4 = 320 different drawings 
would have had to be made if it had not been possible 
to reduce this number considerably by some sim- 
plifications. 

The result of graphical constructions of this kind 
will of course show some discrepancies if plotted in 
curves and will need a certain amount of “ fairing.” 
This was done with the restriction that the correc- 
tions were kept within the limits of 1 deg. The 
results of the investigations are given in Tables I 
and II, opposite, and in the curves Figs. 8 and 9. 
Table I and Fig. 8 enable the direction of chip 
flow to be determined for tools with a side-cutting- 


feed 


edge angle « of 10 deg. for different depths of cut, 
feed and radii of nose ; and Table II and Fig. 9 for 
tools with a radius of ¥ in. for different depths of 
cut, feeds and side-cutting-edge angles. 

It will be realised, that among the various tool 
angles only the side-cutting-edge angle has been 
considered so far, since attention has been confined 
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to the investigation of the influence of the shape 
of the tool on the direction of chip flow. No doubt, 
however, this direction is also influenced by the 
rake angles and this influence will now be investi- 
gated. A simple and well known experiment shows 
that, if we consider a tool with « = 0, it is mainly 
the back rake which influences the direction of 
chip flow. If we cut a thin chip from the side of 
@ piece of soap with a knife the following observa- 
tions may be made: (1) the diameter of the curl 
increases with increasing thickness of the chip; 
(2) the pitch of the curl spiral increases with in- 
crease of the approach angle (‘‘ shearing ’’ angle) ; 
(3) the chip flows off about at right angles to the 
cutting edge ; (4) the direction in which the spiral 
is formed is to the right if the left side of the cutting 
edge leads, and vice versa. 

We are here mainly interested in the observations 
(2) and (3), for the “shearing” angle with a tool 
having « = 0 deg., is identical with the back rake 
as far as the side-cutting-edge is concerned. The 
side rake comes into play for influencing the direc- 
tion of chip flow only for « + 0 deg., for the end- 
cutting-edge and for the rounded nose. In fact, for 
a finishing tool where « = 90 deg., or for a parting 
tool for which the feeding motion is not parallel to 
the axis of the workpiece but radial, the side rake 
and back rake have exchanged the part they play 
as “ shearing ” angles in influencing the direction of 
chip flow. 

(To be continued.) 
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TABLE I.—ANGLES 0 1 


see Opposite Page.) 
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The Physical Structure of Alloys. By C. E. BEYNON, 
B.Sec., F.R.I.C. Edward Arnold and Company, 
Limited, 42-43, Maddox-street, London, W.1. [Price 
6s. 6d. net.) 

THE majority of the alloys now in use were obtained 

empirically, and subsequent investigation of their 

properties indicated the special purposes that they 
could usefully serve. Thanks to the co-operation 
of the physicist and the chemist with the metallur- 
gist, considerable progress has been made within 
recent years towards the stage of scientific control 
in which the desired properties can be specified and 
an alloy then made to conform to them. Mr. 

Beynon’s slim volume, of 120 pages, is intended, as 

its sub-title indicates, to provide “‘ an introduction 

to modern physico-chemical theories ” in so far as 
they contribute to an understanding of the structure 
and properties of alloys. 

The book opens with an outline of atomic structure 
and a description of how the grouping of the 
elements in the periodic table can be interpreted in 
terms of it. Greater consistency in the number of 
significant figures stated is desirable, however, 
in a work intended for students. The. electronic 


charge, for instance, is first given to two significant 
figures and, farther down the same page, to a single 
significant figure; the Avogadro number is given 
to one significant figure, and the ratio of the mass 
of the electron to that of the hydrogen atom to 
four significant figures. The factors determining 
the structure of alloys are next reviewed and 
the principles of the electronic theory of valency 
stated. Knowledge of the arrangement of atoms 
in crystals has grown rapidly since 1912, when 
X-rays were first employed for this purpose. The 
principles of X-ray diffraction by crystals are 
indicated, together with a brief description of the 
techniques of Laue (without the accent on the 
final letter that occurs throughout) and of Debye 
and Scherrer. What is termed a “spectrum of 
X-rays ” on page 31 appears to be a heterogeneous 
beam of X-radiation, since no mention is made of 
any arrangement for resolving the beam into a 
spectrum. It may be mentioned, also, that the 
angle 6, on page 32, is the glancing angle and not 
the angle of incidence. 

The method of deducing the type and dimensions 
of the crystallographic space lattice from the 
X-ray diffraction pattern is indicated in Chapters 
IV and V. A useful table at the end of the latter 
summarises the data relating to the more important 





metals derived in this manner. Solid solutions are 
next considered and the influence of the size and 
electrochemical factors in determining their forma- 
tion, as shown by Hume-Rothery’s investigations, 
are well brought out. Chapter VIII deals with 
intermetallic compounds and with the useful rules 
relating to them propounded by Hume-Rothery. 

The final chapter, devoted to the physical theory 
of metals, covers a wide range of topics in a severely 
restricted compass. It includes a sketch of the 
quantum theory and of the interpretation it affords 
of spectra and of the electrical and thermal con- 
ductivities of metals and alloys. The author's 
analogy of the symphony orchestra, however, is 
hardly a happy one, and the omission, on the follow- 
ing page, of a factor of 10'° would seem to imply 
that the frequency of the Ha line in the hydrogen 
spectrum is only just over an octave above the upper 
audible frequency limit of the ear. 

It is generally helpful to approach a new subject 
through the medium of a brief preliminary survey 
in which basic principles are stressed and from 
which detailed developments are excluded. Mr. 
Beynon’s small book belongs to this category: it 
is well calculated to stimulate the reader to sample 
the concluding suggestions for further reading. 





Introduction to Aircraft Performance Calculations. By 
CaPpTAIN P. H. SUMNER. Crosby Lockwood and Son, 
Limited, 20, Tudor-street, London, E.C.4. [Price 
7s. 6d. net.) 

Tus is a book, the exact application of which is 

somewhat difficult to assess. The title is misleading 

in the sense that an “introduction” suggests a 

beginner’s book ; it is definitely not that, and would 

be quite unreadable by such a person. It is rather 

a reference book for the reader who finds himself 

becoming rusty in the subject, though it also fills 

a useful niche in the scheme of aeronautical training 

in that it gives worked-out examples illustrating 

the several principles involved. So many text- 
books omit to do this that a book of this description 

is opportune and should be of much assistance to a 

student. The author admits in his preface that 

“There are several processes used for proving 

performance,” and presumably his illustrations 

refer to the methods that he has found most suitable. 

Readers familiar with other methods might find 

some Of his examples a little confusing. Nevertheless, 

in the hands of anyone who knows enough of the 
aerodynamic theory underlying aircraft performance 
calculation, the book cannot fail to be extremely 
useful, and it is certainly unique in its method of 
presentation and in the breadth of ground it covers. 

The book starts with an introductory chapter 
in which the aerodynamics of the problems is simply 
explained, and it is shown that performance calcu- 
lations necessarily consist of a judicious mixture 
of fundamental formule, approximations, and em- 
pirical formule based on experience. The necessity 
for care in defining exactly what “‘ weight ’” means 
in any scientific problem is emphasised. This 
question is peculiar to aircraft in that so many 
variables have to be allowed for, and confusion in 
these can lead to grotesquely inaccurate results. 

The approach to the subject is systematic, and 

starts with an explanation of the accepted symbols 

in aerodynamics. The few cases in which results 
vary according to the obvious rules of simple 
proportion are then worked out, and the aero- 
dynamic forces acting on a heavier-than-air craft 
in flight are explained. This clears the way for the 
more complex calculations that are based on such 
first principles. The relationship between power 
available and performance is then dealt with in its 
various aspects of speed and climb. Fuel consump- 
tion, airscrew efficiency, and their effects on opera- 
tional radius, range, and air endurance, are covered ; 
next come the complicated problems of climb and 
ceiling as affected by the many variations of throttle, 
variable-pitch airscrews, supercharging, etc., al- 
though this subject is by no means fully covered. 

It would need a separate volume to do so adequately. 

Wing loading and its influence on speed range, stall- 

ing speeds, etc., is then illustrated, followed by 

their effects, and those of aerodynamic efficiency and 
drag reduction, upon performance in general. Alto- 
gether, as we have said, this is potentially a useful 





book in the right hands. 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


Tue Council for Scientific and Industrial Research 
in Australia, which was established in 1926 by the 
re-organisation of an existing Institute of Science 
and Industry, has recently published its eighteenth 
Annual Report.* Throughout the period under 
review, ended in June, 1944, attention has been 
concentrated on activities of immediate importance 
to the prosecution of the war against Japan, and 
there has been a notable increase in the volume and 
scope of work arising from the extension of military 
operations into tropical countries, while the expendi- 
ture on the more mechanical and physical aspects 
of Australian scientific research has absorbed an 
abnormally large proportion of the Council’s total 
budget. For reasons of security, much of this class 
of work which is of particular interest to engineers 
must be referred to only in general terms, but it is 
possible, nevertheless, to indicate the substantial 
contributions which Australia has been making 
towards the allied victory now achieved, and hence 
to imply something of the part which the Council 
can play in the development of Australian industry 
in post-war years. 

These points are well illustrated by the Australian 
National Standards Laboratory, in which a marked 
expansion of work during the war reflects a corre- 
sponding growth in the scientific basis of machine- 
shop practice in Government and industrial factories; 
for example, the 30,000 gauges examined for 
accuracy in a single year include large numbers of 
screw gauges and adjustable micrometers, in the 
use of which, as also in general works micrometry, 
the staffs of industrial and Government establish- 
ments have been trained or otherwise educated. 
Manufacturers of measuring equipment have been 
assisted by constructive criticism of prototype 
instruments, or by having equipment set up and 
tested in their works, while from the Laboratory 
itself there has been a steady output of bench 
micrometers, optical projectors, pitch-measuring 
machines and slip gauges to serve the needs of the 
Australian Ministry of Munitions. A notable 
achievement during the year 1944 was the manu- 
facture of very thin and other special forms of slip 
gauges from Australian steel. In addition to 
routine examination of materials-testing practice 
throughout the Dominion, advice has been given 
to particular industries which have encountered 
such problems as the determination of the hardness 
of instrument pivots, the testing of rubber, the 
calibration of accelerometers, and the use of high- 
speed cinematography for the analysis of rapid 
mechanical movements. 

This use of specialist research officers for educa- 
tional service in industry, which appears to be a 
deliberate and praiseworthy item of the Council’s 
policy, is further exemplified by lectures on the 
industrial aspects of precise measurement given 
at the university and the technical college in 
Sydney ; by educational visits of inspection services 
and tool-room staffs to the Laboratory; and by 
assistance afforded to manufacturers of volumetric 
glassware, with special regard to its calibration and 
improved quality and to the design of production 
testing equipment. Similarly, a rapidly increasing 
demand for improved standardisation in both metric 
and Imperial weights has been met as far as possible, 
pending the receipt of standards of mass and precise 
balances from overseas, while the service to industry 
includes the reconditioning and adjustment of com- 
mercial and laboratory balances. A growing con- 
sciousness of the value of metrological precision is 
evident in demands for the examination and cali- 
bration of barometers, pressure-testing apparatus, 
hydrometers, clocks and chronographs. To meet 
the last of these needs, a time-testing section has 
recently been established within the Standards 
Laboratory, and the initial equipment installed is 
now functioning well enough for a method to have 
been developed for comparing periodic errors of 
time-keeping apparatus. 





* Eighteenth Annual Report of the Council for 
Scientific and Industrial Research, for the Year ended 30th 
June, 1944. Published for the Government of Australia, 
Canberra. (Price 3s. 4d.) 





Included in the National Standards Laboratory 
is a section devoted to electrotechnology, which has 
been almost exclusively concerned throughout the 
year with confidential investigations on behalf of 
the fighting Services. Particular attention has been 
necessary in modifying and improving radio and 
electrical equipment generally, to render it satis- 
factory for use by troops and ships in tropical 
conditions of climate. Large consignments of such 
equipment and materials, returned from New 
Guinea, were found to have deteriorated seriously 
and the matter was so important as to justify a 
Scientific Mission which visited tropical areas and 
reported on conditions existing there. As a conse- 
quence, elaborate testing equipment was installed 
in Australia, including controlled temperature 
ovens, mould chambers, and a humidity room. By 
these and other means, the absorption and diffusion 
of moisture in electrical and other gear has been 
extensively studied, whence it has been possible 
tentatively to standardise the stringent precautions 
and procedures demanded by climatic testing. To 
expedite the solution of urgent immediate problems, 
work of an ad hoc character has been carried out in 
connection with the impregnation and sealing of 
insulating materials, varnishes, radio-frequency 
coils, metallic rectifiers, and indicating instruments. 
The sealing of transmitter insets for telephones and 
the inhibition of mould attack in electrical materials 
are among a group of related problems. The whole 
question has been thoroughly explored in co-opera- 
tion with makers and users, and the educational 
policy of the Council is again exemplified by a series 
of lectures on the proofing of radio equipment for 
tropical conditions. 

Other electrical investigations on behalf of the 
Australian services include the construction of an 
experimental model of a 200-cycle frequency meter 
for the Navy Department, and studies of methods 
of demagnetising armour plate, and of testing the 
performance of small generator sets, for the Royal 
Australian Air Force. One result of such concen- 
tration on immediate war problems has been a 
delay in the establishment of electrical standards, 
for which this section of the Laboratory will be 
responsible in normal times. The British National 
Physical Laboratory, for instance, is retaining, for 
the time being, a standard of inductance intended 
for Australia after thorough tests at Teddington 
can be completed. Arrangements have been made 
for this standard to be sent, eventually, via the 
United States Bureau of Standards, where inter- 
national comparison will be made before its installa- 
tion in Australia. In the meantime, the National 
Bureau of Standards has lent the Australian Govern- 
ment a precisely calibrated sub-divided condenser 
which has been used by the Laboratory to check 
three fixed mica condensers. The agreement 
obtained was excellent and, for the time being, 
the mica condensers are continuing to be used as 
standards of comparison. It has been possible 
to do a certain amount of normal standards labora- 
tory testing, among which tests at power and 
audio frequencies on indicating instruments and 
capacitors, the calibration of signal generators for the 
Ministry of Munitions, the study of cable-testing 
equipment, the measurement of the inter-electrode 
capacitance of thermionic valves, and the precise 
determination of large magnetic flux are note- 
worthy items illustrating the scope of the electro- 
technological section’s activities. 

Another section of the Standards Laboratory, 
more particularly concerned with physics, is closely 
associated with the Scientific Instruments and 
Optical Panel of the Ministry of Munitions. Promi- 
nent among its recent work is the maintenance of 
the International Temperature Scale, with special 
reference to the interpolation of points in the range 
from 0 deg. C. to the “ gold point,” 1,063 deg. C. 
For this purpose, platinum-resistance thermo- 
meters have been constructed and the effects of the 
physical properties of the platinum are now under 
investigation. Similar studies are in hand relative 
to the characteristics of thermocouple wires. The 
completion of this work is intended to make the 
Laboratory independent of sub-standard labora- 
tories abroad for such services as the standardisation 
of liquid-in-glass thermometers. 

For future work on the realisation of the Inter- 





national Temperature Scale above 1,063 deg. (.,, 
a detailed investigation is being made of the opera. 
tion and performance characteristics of optical 
pyrometers of the disappearing-filament type, 
Pyrometric equipment for industrial use hag 
acquired greatly increased importance during the 
war on account of the development of metallurgica] 
heat treatment in Australian factories. The section 
has undertaken, accordingly, the calibration and 
inspection of pyrometers used in the manufacture 
of munitions throughout New South Wales, with 
valuable results as regards improvement in the 
accuracy of temperature-controlling apparatus, the 
design and functioning of industrial furnaces, and 
the consequent properties of heat-treated materials, 
In this connection, the Laboratory officers have 
given assistance and advice to local manufacturers 
of radiation pyrometers and thermocouple indicators, 
Other work on thermo-electric apparatus includes 
the design of a clinical thermometer of the resistance 
type, used in a Wheatstone bridge circuit with an 
indicating meter; and the development of a series 
of thermocouples for measuring the humidity of 
the atmosphere from an aeroplane. This latter 
problem has revealed a number of interesting 
points about the use of thermo junctions for psychro- 
metry, particularly with regard to the effects of 
air speed on the response of such instruments. 
Among a variety of other thermal problems studied 
for the Australian Air Force, mention may be made 
of an investigation of a new type of internal- 
combustion engine radiator, a study of methods of 
measuring the viscosities of emulsions, and the 
measurement of temperature and humidity in 
wooden aircraft structures under tropical and 
Central Australian field conditions. 

Physical research has also been carried out on 
@ number of optical problems, among which the 
design and testing of instruments for the munitions 
services have figured prominently. These include 
a naval gun-sighting telescope, photo-elastic appara- 
tus, an auto-collimating strain gauge, a microscope 
for a tool-room grinder, and a set of lenses for a 
gauge projector. Other optical instruments de- 
signed are of interest in exemplifying the wide 
applications of physical principles; for example, 
a photo-electric turbidimeter has been made to 
measure the concentration of bacterial suspensions 
in connection with food preservation, while a 
prototype hemoglobinometer has been developed 
with a view to its eventual use in hospitals. A 
number of Lummer-Brodhun photometer heads 
illustrate the refined sort of optical work that is now 
being carried out in the Australian Standards Labora- 
tory. Photometric standards of candle-power and 
luminous flux are now maintained for the whole of 
the Commonwealth. Substandard lamps are to be 
manufactured and supplied to all photometric 
laboratories, and the standardisation of fluorescent 
lamps is receiving attention. This type of lamp, 
as well as aircraft signal lights, tricolorimeters of 
two photo-electric patterns, and equipment for 
measuring the colour and gloss of opaque materials, 
have been the subjects of research on behalf of 
the Department of Air. Similarly, the relative 
merits of various methods of illuminating aircraft 
instruments for use at night have been studied, 
revealing that important markings should be coated 
with orange-coloured self-luminous paint. The 
suitability of alternative types of aircraft instru- 
ment dials has also been appraised, with special 
reference to the condition of illumination by red 
light ; while tests have been carried out on paints 
for the interior of aircraft, intended to provide 
adequate brightness by daylight and absence of 
reflection of light at night. 

Among optical problems of a more immediately 
engineering character, that of determining the 
optimum qualities of protective glasses for welders 
has now reached the stage at which it is possible to 
formulate a draft specification embracing glasses 
for gas and electric welding, for the welding of 
aluminium, and for welders’ assistants. In a 
comparable line of research, attention has been 
given to the design of goggles to enable aircraft 
spotters to see machines in the glare of sunshine. 
A successful solution has been found in the fusion 
of two glasses of clifferent optical densities. 


(T'o be continued.) 
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THE EVOLUTION OF RADAR. 
(Continued from page 245.) 

Precepine sections of this general survey of the 
development and operational use of radar have indicated 
something of its special applications to the needs of the 
Royal Navy and the Royal Air Force, and of the unique 
production problems involved. The War Office also 
saw in it a possible answer to one of the most pressing 
problems, namely, that of directing accurate gun fire 
at aircraft which could not be seen from the gun site. 
Specialists, whose object was to study methods of 
applying the principles of radiolocation to the par- 
ticular needs of the Army, were added to the team of 
scientists already engaged in research, and money was 
lavishly spent on experiment and materials. Starting 
from the general principle that radio waves sent out 
by a transmitter are echoed back from any object struck 
by them, the Army specialists had to devise an equip- 
ment which would use these radio echoes to indicate to 
within a few yards the range of an aircraft from a gun 
site, and which would determine the direction of the 
aircraft with an accuracy of within a fraction of a 
degree in bearing and elevation. The earliest equip- 
ment could not fulfil that specification entirely, but 
improvement was continuous. 

From the very beginning, the design, development, 
and production of such a machine (known as “GL” = 
Gun Laying) was a race against time. No sooner was 
one equipment being produced in quantity than the 
designers were at work on an improved model. Again 
and again, as the speeds and height of enemy aircraft 
steadily increased, or as their tactics changed, came 
urgent demands from the Army for more powerful and 
more accurate equipment. Again and again, the 
designers and manufacturers managed to satisfy the 
Army’s needs. Against this background, work no less 
intense was going on in anti-aircraft gunnery. All this 
was done with such secrecy that men were asked to 
volunteer for tasks which could not be explained to 
them until they had been accepted as suitable candi- 
dates. By 1941, the decision was taken to train women 
of the A.T.S. as operators and since then most of this 
work in Anti-Aircraft Command has been done by 
women. To find and train operators was only part of 
the problem; skilled engineers and scientists were 
urgently needed to watch over these complicated 
equipments, some of them weighing several tong and 
all incorporating upwards of one hundred valves. 
Elaborate tests and adjustments were performed 
regularly by the operators; breakdowns had to be 
anticipated and, on occasion, intricate circuits had to be 
repaired. All this work was shouldered by the Corps of 
Royal Electrical and Mechanical Engineers. Their 
existing personnel were all too few and Army and 
civilian resources were combed for the necessary 
material. From the overworked few grew the Tele- 
communications Branch of the vast R.E.M.E. organisa- 
tion. The first concrete results became apparent in the 
Battle of Britain, when the pilots of enemy aircraft 
found that flying above dense cloud, or in the darkness 
of a moonless night, no longer protected them from 
accurate gun fire. From then onwards, the anti- 
aircraft guns began to take that steadily mounting toll 
of enemy raiders which reached a climax in the summer 
of 1944, when the guns were destroying eight out of 
every ten flying bombs which came within range. 

The Army was quick to apply radar to other pur- 
poses besides anti-aircraft guns. Although GL made 
it unnecessary to illuminate aircraft, the searchlights 
had, nevertheless, to illuminate the raiders for the night- 
fighter aircraft. The sound-locator was replaced by a 
powerful and accurate radar known as Elsie (SLC = 
Search Light Control) which could be mounted on the 
searchlight projector, and put the beam on the target. 
Special radar sets were produced for the use of the coast 
artillery. These sets have become so precise that the 
latest models have revolutionised coast gunnery, so 
that the Dover defences, on the last night of the German 
evacuation of Boulogne, sank 11 ships out of 18 at a 
range of 20 miles without seeing one of them. Other 
applications of radar in the Army are continually 
being investigated and explored ; for instance, it is now 
possible to detect an infantryman crawling along the 
ground many yards away. 

Something must now be recorded of the important 
part played by Canada in promoting the extended use 
of radar devices in actual warfare : a part requiring the 
selection and training of large numbers of operators in 
work demanding the rapid acquisition of great skill in 
directions which, to most of the personnel eventually 
engaged, were entirely strange. More than half the 
radar mechanics who served the ground and air installa- 
tions of the Royal Air Force during the wars with 
Germany and Japan were Canadian volunteers. 
Thousands of these men and their officers received their 
training at a secret radar school, built at Clinton, 
Ontario, near Lake Huron. The school’s code-name 
was, appropriately enough, “ Problem.” The entire 
school at Clintcn was built in a matter of months, with 
a wired-in electrically-protected compound to contain 
the apparatus. 


Fifteen universities in Canada were already teaching 
those recruits who were not familiar with radio the 
necessary ground work; then, after further training, 
either at a school in the United Kingdom or, from late 
1941 onwards, at Clinton, the volunteers passed into 
the R.A.F. In all, some 5,000 radar mechanics crossed 
to Britain to service the raid-warning stations round 
the coasts, and the sets carried in aircraft. Canada 
sent officers, too, and others were commissioned over 
here. Altogether, some 750 R.C.A.F. radar officers 
served with the R.A.F. 

The original plan for the Clinton establishment, in 
1940, was to have a purely R.A.F. school in Canada 
to offset the danger that the only radar school then 
operating in England might be bombed. That danger 
was averted by providing further teaching centres 
in the United Kingdom, and Clinton was allowed to 
become a British Commonwealth Air Training School, 
where Canadians, and also a number of United States 
men, did their advanced training. Eventually, in 
1943, Clinton was entirely taken over by the Royal 
Canadian Air Force. While it was being built, selected 
Canadians came to England for a short instructor’s 
course, and eventually a small British team went out 
as forerunners of the new school. 

Early in July, 1941, the entire nucleus of the school 
crossed the Atlantic. At that time, the Battle of the 
Atlantic was being given priority in deciding the 
equipment to be used and the men trained at Clinton. 
R.A.F. Coastal Command’s requirements were given 
the highest priority, with the G.C.I. (Ground-Controlled 
Interception) stations of Fighter Command also ranking 
high in urgency, owing to the menace of night raids. 
Mechanics for the ground servicing of A.S.V. (Air to 
Surface Vessel Detection), which could be tested out 
over Lake Huron, and A.I. (Air Interception, 
working with G.C.I.) were therefore trained with the 
first mechanics for ground equipment and signals 
officers. 

Before the School started, an urgent message had 
been sent from Britain saying: “‘ Recruitment of 
radio mechanics here almost ceased and R.D.F. expan- 
sion now dependent on Canadian sources.” The same 
message mentioned that 1,000 ground radar mechanics 
were wanted by the last day of that year. The work 
soon began and, shortly after the courses were under 
way, a complete G.C.I. station was sent across from 
Britain for practical work. Trainees at Clinton became, 
in some instances, instructors for their fellows in the 
courses that followed, and, meanwhile, the Canadian 
universities were teaching basic principles to the 
recruits, who were always unaware of the true nature 
of the duties they were to undertake. In the same 
universities, United States men were trained for the 
American Civilian Technical Corps, members of which 
also came to Britain. 

Evidence that the German High Command acknow- 
ledged the superiority of British scientific achievements 
in radar is provided by a captured German document, 
issued to high-ranking German officers and scientists 
in 1943, which made no effort to disguise past failures 
in countering British radar operations, and the intensive 
efforts which were made to overcome British superiority 
in this respect. 

‘* The great superiority thus shown by the enemy in 
location and recognition service,” it stated, “‘ together 
with the depreciation of our own warning service from 
which it still suffers, have eliminated the el t of 
surprise in U-boat and E-boat warfare, and in mining 
operations by aircraft in the enemy’s coastal waters, 
besides prejudicing the full utilisation of our own 
location and enabling the enemy to adopt a tactical 
method superior to ours by means of his own radar 
recognition service. Thus the only offensive branch 
of Axis warfare against the Anglo-Saxon enemies— 
the war on their imports—is severely prejudiced and its 
very existence imperiled.” 

The document acknowledges the failure of the 
makeshift methods of development in Germany, 
and the hurried nature of their experimental work. 
““The development work, mostly very praiseworthy, 
carried out by Communications Research Command, 
was often sent straight to the front, to save time, 
without undergoing an operational test by Communi- 
cations Testing Command. Many obvious results 
since obtained show this to have been wrong. The 
extensive tasks of production imposed on Communica- 
tions Research Command have restricted its capacity 
for research and development . . . Equipment with 
radar sets in the Channel proved unsatisfactory with 
regard to freedom from defects, range, and the picking 
up of small targets. . . . The manufacture of spare 
parts, and the production of descriptions of the sets, 
instructions for use, and manuals, could not be achieved 
to anything approaching the extent required. There 
were at first no properly-trained personnel for fitting 
and repairs. Often, after gaining sufficient experience, 
these were drafted into the Army. Mistakes in fitting 
and repairs, affecting naval forces and U-boats in 
particular, were the result.” 











(To be continued.) 


NOTES ON NEW BOOKS. 


Brickwork. By W. B. McKay, M.Sc.Tech., M.I.Struct.E. 
Longmans Green and Company, Limited, 43, Albert- 
drive, London, 8.W.19. [Price 7s. 6d. net.] 

Tus book, the first of a new series on the building 
trades, is intended for apprentices and students who are 
receiving technical training in the bricklayer’s craft. 
The author is the head of the Department of Building 
in the College of Technology, Manchester, and has a long 
experience as a teacher and an examiner in building 
subjects; he has already written several well-known 
text-books on building construction and on the work of 
building tradesmen. The book is admirably practical, 
written in simple, straightforward English, and is pro- 
fusely illustrated by 172 clear line drawings and 
sketches. The technical terms employed are clearly 
defined, appropriate reference is made to relevant 
British Standards and by-laws, and reasons are given 
why certain details and methods of working described 
are good and others bad. A chapter is devoted to a 
brief description of the manufacture and characteristics 
of the principal materials used by the bricklayer ; and 
another to drawing, sketching, etc, The remainder of 
the book covers bonding for various p , founda- 
tions, cavity walls, fireplaces, arches and various other 
details of house construction. Details of engineering 
brickwork, such as tunnel linings, tall chimneys, etc., 
are not illustrated, but the principles of craftsmanship 
involved are the same as in buildi When the 
fullest use is made of new and substitute materials, 
there will still be a great demand in the years ahead for 
the skill of craftsmen in brickwork and for the know- 
ledge of teachers to train them. To both students and 
teachers, this book can be recommended. 





Understanding Flight by Question and Answer. By R: 
Hewrrt, M.Sc., A.F.R.Ae.S. Hodder and Stoughton, 
Limited, for the English Universities Press, Limited, 
St. _ School, Bickley, Kent. [Price 2s. 6d. 
net. 

THE author addresses this book to persons “‘ to whom a 

knowledge of the basic principles of flight is an essential 

part of their occupational equipment.” It is not easy 
to see just what “ occupation ” within the scope of the 
profession of aeronautics would be covered by the 

necessarily small amount of knowledge contained in a 

book of this size. but as an introduction to further study 

it should be useful. It should also make an appeal 
to a wider public who are interested in the science of 
aeronautics in a general way without being profession- 
ally engaged in it. There are chapters on air flow and 
air resistance, aerofoils, stability and control, flight and 
airscrews. The text is confined to aircraft; it does 
not deal with engines or aircraft equipment, although 
these are mentioned in their appropriate places. The 
subject is dealt with in the form of questions with short 
paragraphs as answers and in general it can be said 
that these are accurate and remarkably lucid, though, 
inevitably, these compressed statements are sometimes 
open to misconstruction, simply because there is no 
space in which to elaborate them; for instance, it 
is given as an advantage of high flying that “icing 
conditions are absent.” This is, of course, literally 
true, but it ignores the fact that, in order to climb to 
and return from high altitudes, it is often necessary to 
pass through cloud layers where such conditions are 
inevitable. Also, the low temperature at great heights 
may freeze liquids in use in the aircraft, although it 
may not cause ice accretions on its surface. Altogether 
this is a book that may be read with confidence by 
anyone requiring an introduction to scientific aero- 
nautical matters, who is not content to accept the 
phenomena of flight without inquiring into its basic 
Teasons. 





THE JUNIOR INSTITUTION OF ENGINEERS.—The Council 
of the Junior Institution of Engineers have made a 
number of awards in respect of papers and lectures 
given during the 1944-45 session. These comprise the 
Institution Premier Award to Mr. C. E. Reynolds, of 
London, for his paper, “‘ The Relation of Reinforcement 
to Modern Reinforced Concrete Theories ”’; the Insti- 
tution Prize to Mr. P. W. Dunn, of London, for his 
paper, ‘‘ Recuperative and Regenerative Furnaces ”’ ; 
the Vickers Prize to Mr. C. A. Hobson, of London, for 
his paper, “‘Some Aspects of Post-War Ship Design ” ; 
the Tookey Award to Mr. H. K. Hewett, of London, for 
his paper, “‘ Electric Traction in Great Britain’’; the 
Past-Secretary Dunn Award to Major R. G. Attwood, 
of Cheshire, for his lecturette, “The Wellpoint De- 
Watering System ”’; the Sheffield Section Prize to Mr. 
Donald Taylor, of Sheffield, for his paper, ‘‘ The Carbo- 
flux’; the North-Western Section Prize to Mr. R. 
Bayes, of Cheshire, for his paper, “‘ Wind and Sail— 
Theory and Practice of Sailing Ships”; and the 


Durham Bursary to Mr. R. F. W. Guard, of Berkshire, 





for his thesis, ‘‘ The Harvesting of the Potato Crop by 
Machinery.” 
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THE BLACKBURN ‘* FIREBRAND’”’ 
CARRIER-BORNE AIRCRAFT. 


CaRRIER-BORNE aircraft were widely used throughout 
the late war, but it was commonly accepted in the 
beginning that they could not have quite such a good 
performance in the air as the equivalent land-based 
machines. Naval aeroplanes had to be stronger, and 
therefore heavier, to withstand the heavy impacts 
liable to occur when landing on a carrier and also to 
resist the forces arising from the use of the arrester hook 
and the launching catapult. They had also to have 
folding wings with all the complication of controls 
working through hinges (an additional source of weight) 
and they were burdened with marine signalling and 
navigational equipment. Finally, they had to be of a 
design that permitted relatively slow take-off and 
landing speeds. So long as carrier-borne aircraft were 
confined to torpedo-reconnaissance and spotting duties 
in which little enemy air opposition was to be feared, 
some inferiority in their performance was permissible, 
but in many operations there was the likelihood of 
encounters with land-based machines, and consequently 
@ superior type of naval aircraft had to be developed. 
To meet an immediate need for a high-speed carrier- 
borne fighter, the “ Seafire” machine was produced. 
This was a conversion of the successful “ Spitfire,” in 
which folding wings and an arrester hook were pro- 
vided. Some altogether new types of naval aircraft 
were developed subsequently, but not all were manu- 
factured in time to see combatant service to any great 
extent. The Blackburn “ Firebrand ” torpedo-fighter 
Mark IV, which forms the subject of this article, has 
only recently been introduced into service with the 
Navy, although the first prototypes have been flying 
since 1942. It is made by Messrs. Blackburn Aircraft 
Limited. Brough, East Yorkshire. Production on 
anything like a large scale was considerably delayed 
by the fact that, although the machine was originally 
planned to incorporate the then new Napier “ Sabre ” 
engine, this particular power unit did not become 
available ; it was needed more urgently for the Hawker 
“Typhoon”’ fighter. The “Firebrand” was re- 
designed round an engine of the air-cooled radial type 
and the present Mark IV version employs the Bristol 
“Centaurus” engine, which has 18 cylinders and 
develops rather more than 2,500 h.p. It is understood 
that while the greater frontal area of this engine, in 
comparison with the “ Sabre,” entailed some increase 
in drag, this was offset by the elimination of radiators 
for the engine coolant. It is not necessary to give 
further particulars of the ‘‘ Centaurus ” engine, as this 
was fully described in ENGINEERING on e 47, ante. 
The propeller is a Rotol four-blade hydraulically- 
operated constant-speed unit, 13 ft. 3 in. in diameter. 

It will be seen from the illustrations on this page 
that the “Firebrand” is a low-wing single-seater 
monoplane adapted for carrying a torpedo and havi 
wing-mounted . The torpedo, clearly visible in 
Fig. 1, is carried in supports that are movable so that 
its angle of inclination can be varied while the machine 
is in flight. The tail of the torpedo is lowered somewhat 
at the same time that the undercarriage is retracted. 
This enables the torpedo to be released at a much 
higher speed than would otherwise be the case, and 
without the two-position torpedo carrier, the height of 
the undercarriage, and hence of the whole aircraft, 
would necessarily have been increased. A feature of 
the aircraft, which is visible more particularly in Fig. 2, 
is the unusually far forward position of the fin and 
rudder relative to the tail plane. This has been a 
characteristic of later Blackburn machines, as it was 
found during the development of the “ Skua” dive- 
bomber that the a ement eliminated, to a great 
extent, the shielding of the rudder at low s oe 
has the added advantage in naval aircraft of facilitating 
the provision of suitable pick-up points for the arrester 
hook aft of the retractable tail wheel. The armament 
of the “ Firebrand,” conspicuous in Fig. 2, comprises 
four 20-mm. Hispano guns, which are mounted two in 
each outer plane in compartments which are provided 
underneath with large panels for easy access. The 
guns are electrically operated from the cockpit, and 
their compartments are heated by air ducts from a 
muff fitted to one of the engine exhaust pipes. Loading 
and servicing of the can be accomplished with the 
wings in either the spread or folded positions. The 
compartment access doors have fittings to enable a 
bomb of from 250 lb. to 1,000 lb. weight to be carried 
on each side. 

Take-off and landing limitations inseparable from 
carrier operation necessitated the use of high-lift 
devices and, consequently, large-chord slotted flaps are 
provided. These are operated hydraulically and are 
mounted on carriages which run on rails completely 
enclosed within the wing section. The flaps were 
devel: by experimental work in the wind tunnel at 
Brough, ond they give sufficient extra lift for take off. 
Subsidiary split flaps incorporated in the trailing edge 
ensure that the necessary drag for landing is obtained. 
They come into operation automatically when the 


BLACKBURN 


main flaps are lowered. Dive brakes are fitted on 
both upper and lower surfaces of the main planes, 
slightly behind the leading edge, and these effectively 
limit the speed of the aircraft during a dive to 350 
m.p.h. They increase the drag of the aircraft to about 
two and a half times the normal amount. 

Regarded as a fighter aircraft, the ‘‘ Firebrand ”’ is 
quite a large machine. It has a wing span of 51 ft. 34 in. 
and an overall length of 39 ft. l in. The chord of the 
main plane at the root is 9 ft. 6 in., and at the tip 
4 ft. 3 in. The gross area of the main plane (with 
ailerons and flaps) is 381-5 sq. ft. There is no dihedral 
for the centre portion ; for the outer portions it is 
5 deg. The weight distribution is as follows: power 
plant 4,224 Ib., fuel and oil system 269 Ib., hydraulic, 
heating and pneumatic apparatus 265 Ib., protection 
448 Ib., structure 5,698 lb., fixed military load and 
furnishings 553 Ib., removable load 2,864 Ib., fuel and 
oil 1,350 lb. ; all of which amounts to a total take-off 
weight of 15,671 Ib. These weights allow for 168 
gallons of fuel and one torpedo weighing 1,850 Ib. 
Permanent tank capacity is available for 71 gallons of 
auxiliary fuel and 5 gallons of oil, the combined weight 
of which adds another 556 Ib. to the take-off weight. 
The ‘“ Firebrand” has a maximum level speed of 
320 m.p.h. at sea level and 350 m.p.h. (without torpedo) 
at an altitude of 13,000 ft. The addition of the torpedo 
brings down the speed at 13,000 ft. to 342 m.p.h. The 
maximum economical cruising speed at 10,000 ft. is 
289 m.p.h., and the cruising speed at 75 per cent. of 
the maximum economic power is 256 m.p.h. The 
stalling speed with the flaps down is 75 m.p.h. The 
rate of climb at sea level is 2,600 ft. per minute without 
a torpedo, and 2,200 ft. per minute with a torpedo. 

The fuselage of the “ Firebrand ” is constructed in 
two portions, which are jointed at the bulkhead behind 
the pilot. The engine mounting and cockpit framework 
is a tubular structure assembled on a chassis of extruded 
channel-section members braced by channe] members 
and plating, the whole being covered by plating and side 
cowlings which are detachable. Monocoque construc- 





tion is used for the rear portion of the fuselage. The 
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centre plane is attached to the fuselage chassis longi- 
tudinal members at joints on the front and rear main 
girders. In the inboard forward projecting portions 
the centre plane houses the oil cooler on the starboard 
side and the air inlet for the engine on the port side. 

All hydraulic equipment is mounted below the 
fuselage in the centre plane, where it is grouped 
together and is readily accessible from the landing- 
wheel compartments mh the machine is standing on 
the ground. Two small split flaps are fitted at the 
trailing edge of the centre plane, and these supplement 
the main flaps on the outer planes. Two Lockheed 
oleo legs retract inwards into the centre plane, the 
under-surface of which is then completed by hinged 
doors. The tail wheel is also retractable. The method 
of operation is hydraulic, by means of an engine- 
driven pump, and the undercarriage can be lowered 
or retracted in the extremely short time of 3 seconds. 
Medium-pressure tyres are fitted on the wheels, and 
that on the tail wheel is of the self-earthing type to 
dissipate electrostatic charges in the machine when 
landing. Pneumatic brakes are provided on the wheels 
and actuation is by means of a lever on the control 
column. Differential action is caused by movement of 
the rudder bar. 

The outer planes of the “ Firebrand” are arranged 
to fold, the line of the hinges being arranged so as to 
bring the wings into position parallel to the fuselage, 
with the chord of the wings approximately vertical. 
To fold the wings, the latch pins are withdrawn from 
the wing girder sockets by means of crank handles 
operating on shafts that extend from each latch-pin 
gearbox into the wheel recesses. Each handle incor- 
porates a clutch adjusted to slip at a load of 60 Ib. to 
65 Ib., this being the maximum effort required under 
any conditions to insert or withdraw the latch pins. 
When not in use, the handles are stowed in the wheel 
recesses. Wing folding is carried out manually. The 
fuel tanks, two in number, are installed in the fuselage, 
the main tank being forward of the cockpit and the 
auxiliary tank under the cockpit floor. There is pro- 
vision for the use of rocket-assisted take-off gear. 
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GRINDING-COOLANT CLARIFYING MACHINE. 


MESSRS. ARTHUR SCRIVENER, LIMITED, BIRMINGHAM. 
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GRINDING-COOLANT CLARIFYING 
MACHINE. 


REFERENCE was made in the issue of ENGINEERING 
for January 5, 1945, on page 6, of a machine for separat- 
ing the ferrous particles removed in wet grinding from 
the coolant ; the machine was made by a firm in the 
United States. It may now be recorded that a machine 
embodying the same basic principle of operation is 
manufactured in this country by Messrs. Arthur 
Scrivener, Limited, Tyburn-road, Birmingham, the 
machine being known as the Scrivener clarifier. The 
ge ve employed is the removal of ferrous particles 

y means of an arrangement of rotating magnets, 
these particles, with which a considerable portion 
of fine ferrous abrasive is entrapped, being then 
automatically brushed off the magnets and discharged. 
Apart from this general resemblance the American 
and British machines are structurally different and 
a brief description of the latter is given below and 
illustrated by Figs. 1 to 4. Messrs. Scrivener’s exami- 
nation of the problem of producing a superfine finish on 
ground, lapped or honed parts Lis led them to the 
conclusion that much of the difficulty in attaining this 
condition is dependent on the presence of grindi 
swarf and abrasive debris in the re-circulated coolant. 
The clarifier, therefore, is designed to remove these 
materials from the coolant before it is returned to the 
wheel or hone for re-use. Further, the firm is of the 
opinion that coolant settling tanks, where these are 
provided, are generally too small and are often not 
cleaned out at sufficiently frequent intervals. 

The Scrivener clarifier is a self-contained machine 
which is installed alongside a grinding or honing 
machine, but is not mechanically connected to, or oper- 








An external view of the clarifier is 
The rectangular tank has a capacity 
of 25 gallons and is also occupied by that part of 
magnetic mechanism which collects the particles, the 
part which discharges the debris being external to the 
tank but covered in by the housing shown, the housing 
being extended on the right, in Fig. 1, to cover the dis- 
charge chute. The opening in the top of the tank near 
the chute is a pocket receiving the coolant from the 
grinder or other machine, and the motor on the left 
drives a pump delivering the cleaned coolant to the 
machine. In Fig. 2, the housing has been removed 
and the discharge chute is clearly seen, the debris 
eine into a removable receptacle as shown. 

he coolant from the centreless grinding machine, at 
the rear of which this particular clarifier is installed, 
can be identified as a white stream flowing into the 
receiving pocket in the top of the tank. To give some 
idea of the space occupied by the clarifier it may be 
noted that it measures, in plan, 3 ft. by 1 ft. 7 in., and 
has an overall height, to the top of the housing, of 
2 ft. 8 in. The net weight is approximately 2} cwt. 
The drive is designed for use with 400 to 440-volt three- 
phase 50-cycle current. 

Part of the rotating disc is seen in Fig. 2. It is of 
aluminium and has a series of strong magnets on each 
face. These magnets are of somewhat crescentic con- 
tour as may just be discerned in the illustration. The 
construction of the machine, however, can be more 


ated from it. 
given in Fig. 1. 


easily understood by reference to the outline drawings, . 


Figs. 3 and 4. In these illustrations, the dise is 
indicated at a. Its lower part runs in a chamber 6 
contained in the tank c. From Fig. 4 it will be realised 
that this chamber is very narrow and that it has at 
one end the receiving pocket already mentioned. The 
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object of this narrow housing to the lower part of the 
disc is to ensure that the dirty coolant entering through 
the receiving pocket is in intimate contact with the 
disc magnets so that the magnetic field is thoroughly 
effective. The coolant, after passing through the mag- 
netic field, flows out of the chamber 6, through a slot in 
the rear, into thetankc. The coolant is now ically 
free from ferrous particles, while an appreciable part of 
the fine abrasive debris has also been removed by 
entanglement with the ferrous particles. The remain- 
der is removed by a filtering action. The return 
pump, which is of the Varley submerged centrifugal 
type, is surrounded in the tank by a large wire basket 
covered with felt. The coolant returned to the grind- 
ing machine is, thus, in a very clean condition. The 
pump motor d is of one-eighth h.p. and runs at 2,850 
r.p.m. 

It will be appreciated from Fig. 3 that the disc a 
rotates in a counter-clockwise direction, this movement 
lifting the magnets, with the adherent ferrous particles, 
clear of the coolant and carrying them round to 
the top of the machine. In the upper left-hand 
quadrant in this illustration will be seen a spider e, 
having five blades. Actually, there are a pair of 
spiders embracing the disc. Each blade is faced 
with a rubber wiper on the forward-moving edge, the 
spider rotating in a clockwise direction. The spiders 
are mounted on an arm f, the left-hand part of which 
forms the discharge chute for the debris while the 
right hand part carries a Klaxon geared driving unit g 
with a one-eighth-h.p. motor. Transmission from this 
unit to the spiders is by means of a rope drive, the 
pulley ratios being such that the spiders are rotated at 
20 r.p.m. The spider blades not only brush off the 
ferrous and other debris on to the discharge chute, but 
the hub, through friction, rotates the magnet disc at a 
s varying from 1-5 r.p.m. to 5 r.p.m., according to 
the original condition of the coolant. It should be 
noted that, in order to take the photograph from which 
Fig. 2 has been reproduced, a comparatively long 
exposure was necessary, hence the spider arms have 
moved and are indistinct in the illustration. 

The disc is mounted on a pair of ball bearings on a 
fixed shaft with a grease nipple on the hub and 
adequate seals. This bearing is not shown in Fig. 4. 
The conical bearings seen in this illustration are those 
on which the arm carrying the spider is pivoted, thus 
enabling the arm to be swung clear of the dise when the 
top housing has been removed. The pivots are 
indicated at A in Fig. 3, but, in this connection, it should 
be noted that a different arrangement is adopted in 
Fig. 2, which shows an earlier lay-out. In this case the 
arm was pivoted at a point slightly to the rear of 
the discaxle, but the later arrangment has proved to 
be more convenient from the point of view of over- 
haul and inspection. The clarifier will deal with 
60 gallons of coolant per hour, the amount of debris 
removed, of course, depending on the grinding process 
used. Messrs. Scrivener, who manufacture centreless 
grinding machines, state that an average centreless 
grinder working on a normal productive basis will deposit 
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swarf, broken abrasive and similar impurities into the 
tank at the rate of approximately 50 Ib. a day. 
Seeing that the capacity of the machine is 60 gallons 
per hour and the capacity of the tank is 25 gallons, it 
will be clear that there is a considerable time for 
settlement of such particles as may not be picked up 
by the disc or which are arrested by the felt filter. 
The tank, therefore, will need cleaning out at long 
intervals, and to facilitate this operation the top can 
be removed, being retained in place, as seen in Fig. 1, 
by a few screws. 





INSTITUTION ELECTIONS. 
InstrTuTION oF MecHanicaL ENGINEERS. 

Associate Member. Ernest Airey, B.Sc. 
(Eng.) (Lond.), Coventry ; Frederick Hermann Amende, 
Formby, Lanes. ; i John Arnott, London, 
E.C.1; Francis Bacon, B.Sc. (Eng.) (Lond.), 
Aylesbury, Bucks. ; Herbert Ball, Leeds; Christo 
Ernest Bedford, B.Se. (Eng.) (Lond.), London, S.W.1 ; 
Frederick Archibald Bell, B.Sc. (B’ham), Leami 
Spa; Joseph Benson, Leeds; Frederick William Ber- 
ridge, Leeds; Charles Leslie Binks, Leeds; John 
William Black, Bexleyheath, Kent ; James Noel Bull, 
B.A. (Cantab.), Doncaster; Herbert Horatio Calvert, 
Leicester; Major Dennis Hilliar Chaddock, M.Se. 
(Eng.) (Lond.), R.E.M.E., Wellington, Salop; Louis 
Joseph Chambers, B.Sc. (Eng.) (Lond.), London, E.16; 
William Chesswin, Rugby; Roderick Brown Clark, 
B.Eng. (L’pool), Billingham, Co. Durham; Richard 
John James Coe, London, S.E.3; William Henry 
Collingbourne, Leeds; Kenneth Hampton Collinson, 
Halifax ; Scott Crone, Glasgow; Harold Crowther, 
Colchester; James Cunningham, London, §.E.1; 
Christopher Albert Cusack, B.E. (Ireland), Dublin ; 
Thomas Jabez Deval, Sevenoaks; Benjamin Joseph 
Dixon, B.Sc. (Ireland), Dublin; Albert Edwin Dobbs, 
London, W.C.2; Christopher Henry Dowson, Bristol ; 
John Ernest Patrick Dunning, M.A. (Cantab.), Farn- 
borough, Hants.; Hassan Hussein Fahmy, Giza, 
Egypt; Christopher Leonard Gale Fairfield, M.A. 
(Cantab.), London, W.C.2; Emest Falk, Barking, 
Essex; John Mackenzie Farquhar, London, E.C.3; 
Cecil Frank Fuller, Bulawayo, S. Rhodesia; Robert 
Garrett, London, S.W.16; George Albert Gellatly, 
Stockport ; John William Gill, Ossett, Yorks. ; Cyril 
George Harold Govier, B.Sc. (Eng.) (Lond.), Poole, 
Dorset ; Alan Grange, London, S.E.18 ; Jack Halliwell, 
Elstree, Herts.; Thomas Hammond, Havant, Hants. ; 


Henry Gordon Hampson, Manchester; Tom Hardy, 
West Drayton, Middx.; William Bernard Harrison, 


Sowerby Bridge, Yorks.; Herbert Lowell Hartley, 
Sutton, Surrey; Ernest Haughton, Preston, Lanes. ; 
Alfred Hawke, Sheffield; William Brownlie Hendry, 
Glasgow ; Clifford Heyes, B.Sc. (Eng.) (Lond.), London, 
W.C.2; James Alexander Higgins, Watford ; Captain 
John Horrocks, B.Sc. (Eng.) (Lond.), R.E.M.E., 
Hornsey, Yorks.; Albert Whitfield Houldgate, Lon- 
don, S.E.8 ; Leslie Edward House, B.Sc. (Eng.)(Lond.), 
Stone, Staffs.; James Hull, Horwich, Bolton, Lancs. ; 
Robert William Jaggard, B-Sc. (Eng.) (Lond.), South- 
ampton; Arthur Magnus John Janser, London, N.W.1; 
Ivan Fred Jansson, Manchester; Harry Jennings, 
Bradford ;, Major Guy Winter Johnson, B.Sc. (Eng.) 
(Lond.), R.E.M.E., London, W.C.2; Thomas Major 
William Johnson, Croydon; Alexander Mitchell John- 
ston, Hinckley, Leics.; Harry Johnston, Bradford ; 
James Sleator Johnston, Leven, Fife ; Thomas Aubrey 
Kestell, Whetstone, Leicester. 





BLYTHE BRIDGE GOVERNMENT FACTORY, STOKE-ON- 
TRENT.—On page 133, ante, we mentioned that the 
Board of Trade had allocated the Government factory 
at Blythe Bridge, Stoke-on-Trent, to the Projectile and 
Engineering Company, Limited. We are now informed 
that, after giving due consideration to the proposal, this 
company have been unable to accept the allocation. 


CONTROL OF BENZOLE AND ALLIED PRODUCTS ORDER, 
1945.—The Minister of Fuel and Power has issued the 
Control of Benzole and Allied Products Order, 1945 
(S.R. and O. 1945, No. 1064). It consolidates the provi- 
sions of the Control of Benzole and Coal Spirit Order, 
1944, the No. 2 Order, 1944, and the 1945 Order, which 
are revoked by the new Order. Instruments issued 
under the Control of Benzole and Coal Spirit Orders, 
and in force on September 1, still continue to have 
effect but as if issued in pursuance of the corresponding 
provisions of the Control of Benzole and Allied Products 
Order. The control of the disposal and acquisition 
of toluene, previously controlled by an Order issued 
by the Minister of Supply, is brought within the scope 
of the Control of Benzole and Allied Products Order. 
The new Order is obtainable from H.M. Stationery 
Office, York House, Kingsway, W.C.2, and the main 
alterations are set out in the explanatory note which 
bas been printed with the Order. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

High-Silicon Iron Castings.—A further specification 
in the B.S./S.T.A. series has recently been issued 
by the British Standards Institution for the Ministry 
of Supply. The specification, which has been prepared 
by the Superintendent of Technical Applications of 
Metals, in collaboration with a number of Government 
de nts, concerns high-silicon iron castings and is 
designated B.S./S.T.A. No. 25. It contains clauses 
governing the composition limits of the castings and 
their heat treatment, welding, hydraulic testing, inspec- 
tion and marking, and packing. The material covered 
by the Specification has a silicon content of between 
14-25 per cent. and 15-00 per cent., and is employed 
for special pipe work and other equipment used for 

ing acids. It is pointed out in the specification 

that standard samples of silicon iron for analytical 

urposes may be obtained from the National x re 

Sabiers, Teddington, Middlesex. [Price of the Speci- 
fication, 6d. each ; twelve or more copies, 3d. each.} 

Metal Wall Ties.—A new specification, B.S. No. 
1243-1945, covering metal wall ties, suitable for cavity 
walls in which the width of the cavity does not exceed 
3 in., has been prepared for use in connection with 
the post-war building programme. It provides for 
wall ties manufactured from mild steel coated with 
zine, and from copper or copper alloys having a mini- 
mum copper content of 55 per cent. ile the primary 
application of the standard is to bepruige + of a domestic 
nature, it has been drawn up with the object of provid- 
ing a minimum specification for buildings generally. 
Two main types of wall ties are provided for, namely, 
a vertical-twist type made from strip, and a “ butterfly ” 
type constructed from wire. Provision is made for 
other types, subject to compliance with certain —— 
requirements. For both main types, overall lengths 
6 in. and 8 in. are stipulated, and the requirements in 
regard to the zine coating of mild-steel ties are given in 
some detail. The method of determining the weight 
of the zinc coating is included in an appendix. [Price 
2s., postage included.] 

Flushing Cisterns—A specification covering w.c. 
flushing cisterns (B.S. No. 1125) was first issued in 1943 
on a war-emergency basis, its primary object then being 
to conserve materials. A revision of the specification 
has now been issued and this, while retaining the bulk 
of the requirements stipulated in the previous edition 
—which requirements had been taken from the Ministry 
of Health model specification—contains also the dimen- 
sions which it has been found possible to standardise 
for each type covered. The specification deals firstly with 
general requirements for high- and low-level cisterns and 
then specifies the materials to be used and the general 
features of construction. The materials to be employed 
comprise cast iron; earthenware, fireclay, stoneware 
or other ceramic material; pressed steel, porcelain 
enamelled or otherwise protected against corrosion ; 
lead-lined or copper-lined wood ; and asbestos-filled or 
fibre-filled bituminous composition. Flush pipes are 
to be manufactured from steel tube, lead pipe, or copper 
or copper-alloy pipes. The high-level cisterns are 
reversible, but the low-level cisterns are non-reversible. 
[Price 2s., postage included.] 





BOOKS RECEIVED. 


Alternating Current Motors and Control Gear. By C. H. 
CLAUDE CooKE. Crosby Lockwood and Son, Limited, 
20, Tudor-street, London, E.C.4. [Price 5s. net.] 

American Standard Spring Lock Washers (Carbon Steel). 
Prepared by Sub-committee No. 2 of the Sectional 
Committee on the Standardisation of Plain and Lock 
Washers. Approved by AMERICAN STANDARDS ASSsO- 
CIATION. Society of Automotive Engineers, and 
The American Society of Mechanical Engineers, 
29, West 39th-street, New York 18, U.S.A. [Price 
30 cents.] 

A.S.M.E. Power Test Codes, 1945. Supplement on Instru- 
ments and Apparatus. Part 3. Temperature Measure- 
ment. Chapter 4. Resistance Ther rs. The 
American Society of Mechanical Engineers, 29, West 
39th-street, New York 18, U.S.A. [Price 80 cents.] 

Report of the Astronomer Royal to the Board of Visitors 
of the Royal Observatory, Greenwich, from May 1, 
1944, to April 30, 1945. The Astronomer Royal, 
Royal Observatory, London, S.E.10. 

The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion (New Series). Indian Forest Bulletin No. 119. 
Wood in Mechanical and Chemical Engineering. By 
Dr. D. NARAYANAMURTI. The Utilisation Officer, 
The Forest Research Institute, Dehra Dun, U.P., India. 
The Publications Officer, India House, Aldwych, 
London, W.C.2. [Price 6 annas, or 7d.] 
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PERSONAL. 


Mr. W. E. HoaG, C.B.E., A.R.C.Sc., M.Inst.c.k, 
Chief Inspecting Engineer, Crown Agents for the Colonies, 
is retiring on October 20. Mr. J. W. Norris, A.C.G,],, 
A.M. Inst.C.E., A.M.I.Mech.E., who has served as Deputy 
Chief Inspecting Engineer since 1929, has been appointeg 
to succeed Mr. Hogg. 

MAJOR-GENERAL E. P. READMAN, C.B.E., T.D., hag 
been appointed a special director of the English Stee] 
Corporation, Limited, to assist the managing director jn 
the administration of the works at Openshaw, Dinting- 
land and Holme-lane. He will also be in charge of the 
sales organisation covering the firm’s small-tool and 
tool-steel business and forgings and castings produced at 
Openshaw. 

Mayor B. C. Carter, M.1.Mech.E., F.R.AeS,, 
A.R.C.Se., D.1.C., has been appointed to the new Chair 
of Applied Mechanics at the Indian Institute of Science, 

Proressor A. R. Horne, O.B.E., B.Sc., Wh.Ex., 
M.1I.Mech.E., A.M.Inst.C.E., F.R.S.E., who recently 
retired from the Chair of Mechanical Engineering, 
Heriot-Watt College, Edinburgh, after occupying it since 
1929, has now received the title of Professor Emeritus. 

Mr. SYDNEY W. ATTWELL, M.B.E., M.1I.Mech.E., 
Principal Scientific Officer, Metrology Division, National 
Physical Laboratory, has retired after 41 years’ service, 

Mr. G. K. PaLMER, A.M.I.Mech.E., M.1LA.E., 
M.Inst.T., previously acting chief engineer, Crosville 
Motor Services, Limited, has been appointed assistant 
managing director, Brush Coachwork, Limited, Lough- 
borough. 

Mr. H. Watson, M.B.E., M.Inst.T., is retiring from 
the position of general manager of the Sheffield Corpora- 
tion Transport Department on November 30. The 
Transport Committee have recommended that Mr. R. C. 
Moore, M.Inst.T., deputy transport manager. be ap- 
pointed to succeed Mr. Watson. 

Mr. H. C. Davies is relinquishing his association with 
Messrs. W. and T. Avery, Limited, with whom he has 
held senior executive positions for a long period and 
more recently managed their Four Ashes Works, to take 
up the appointment of works manager of Messrs. Richard 
Thomas and Baldwins, Limited, Cookley Works, Brierley 
Hill. 

Mr. J. 8. Heck, principal engineer surveyor of Lloyd's 
Register of Shipping at New York, has retired after 38 
years’ service. 

Mr. J. H. Camp, district electrical engineer, London 
and North Eastern Railway, Parkeston Quay, in which 
position he was responsible to the Electrical Engineer, 
Southern Area, for the electric lighting and power instal- 
lations in the Eastern Counties of the system, including 
the port installations at Parkeston Quay, retired on 
September 29. 

Mr. H. A. SHortT, Docks and Marine Manager, Southern 
Railway, has been appointed Deputy Traffic Manager, 
in succession to Mr. H. E. O. WHEELER, who retired from 
the Company’s service on September 30. Mr. R. P. 
BIDDLE resumed his duties as Docks and Marine Manager 
on October 1, upon release from Government service. 

Mr. N. 8S. Cox, assistant divisional engineer, Great 
Western Railway, Plymouth, has been appointed to 
succeed Mr. E. LAKE as divisional engineer, Plymouth, 
on the latter’s retirement on January 1, 1946. Mr. R. H. 
EpWARDs, assistant divisional docks engineer, Barry, 
will become divisional docks engineer, Barry, on the 
retirement of MR. M. C. HARRISON, on January 1, 1946. 

Mr. WALTER GOLDSTERN, F.Inst.F., A.M.I.Mech.E. 
consulting engineer, informs us that he has moved from 
81, Shaftesbury-avenue, Leeds, 8, to 15, Park View- 
crescent, Leeds, 8. 

Mr. R. H. Buxton, M.I.Mech.E., is retiring from his 
position as assistant general manager and deputy engineer 
of the Wandsworth and District Gas Company. 

The Minister of Fuel and Power has released MR. 
WrtL1AM JonéEs, Regional Controller, Wales Region, and 
has appointed Mr. HowELL OWEN as his successor. 
Mr. T. F. TuRNER, K.C., Regional Controller, North 
Midland Region, has also been released and Mr. D. P. 
OLIVER appointed to succeed him. 

Mr. L. HARRISON has been appointed H.M. Trade 
Commissioner at Johannesburg. His address is: Pru- 
dential Assurance Buildings, 90 and 92, Fox-street, 
Johannesburg, South Africa. Mr. G. T. Dow-SMITH 
has been made H.M. Trade Commissioner at Calcutta ; 
his address is: Fairlie House, Fairlie-place, Calcutta. 

Messrs. BUTTERS BROTHERS AND COMPANY, LIMITED, 
have opened a new crane service depot at Birmingham, 
to serve the Midlands. Inquiries should be made at the 
firm’s Birmingham office, at County Chambers, Corpora- 
tion-street. 

AERO RESEARCH, LiMiTED, Duxford, Cambridge: 
inform us that their telephone number has been changed 
from Sawston 167 to SaWston 187. 

As from October 1, the address of the Import 
LICENSING DEPARTMENT, BOARD OF TRADE, is 189, 
Regent-street, London, W.1 (telephone : REGent 4090). 
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NOTES FROM THE NORTH. 


GLAsGow, Wednesday. 


Scottish Steel.—Steelmakers now have a good run of 
business in practically all departments, and their principal 
concern, at the moment, is fuel. Sections and bars are 
wanted in large quantities for the home and overseas 
markets; in fact, the export side is being severely 
restricted in order to concentrate on the prior needs of 
the country itself. The demand is mainly for the lighter 
types of steel, and this applies to sheetmakers as well as 
steelmakers. Re-rollers have shared in the general 
improvement in orders, and though semies are not as 
scarce in Scotland as in England or Wales, there is a 
shortage of supplies. Scottish users are hoping that the 
position will be relieved when the supplies ordered from 
the Dominions arrive in greater quantity. Work with 
Scotland’s modernisation schemes is believed to be 
making slow progress, according to inquiries made 
among makers, who are apparently anxious to get ahead 
as quickly as possible owing to the production difficulties 
that are being encountered. Some of the plants are said 
to be in very poor condition after six years of constant 
running and inadequate attention to renewals. 

Scottish Coal.—Supplies of coal are being held against 
the “‘ programme,” the requirements of the priorities 
being still very heavy, and leaving collieries with only a 
small margin to meet the requirements of their ordinary 
customers. Last week lost time, due to holidays, in 
Lanarkshire caused a drop in output, in consequence of 
which the tonnages delivered were too small to permit 
replenishment, so that even the gasworks, with one of 
the highest priority rankings, were only able to cover 
their consumption ; their winter reserve is said to be 
only sufficient for about two weeks, whereas normally 
reserves for six to eight weeks are carried. The rail- 
ways, which absorb much more fuel than steelworks 
were just getting enough to clear yponing requirements, 
and, in this case also, stocks have not been improved. 
Steelworks were working on a purely hand to mouth basis. 
The Scottish weekly “ target ” is a trade secret, but it is 
known that the output is many thousands of tons below 
this “target.” There is no appreciable recovery in 
output from the low level of earlier montis, despite the 
inauguration of a miners’ campaign to stimulate a 
maximum effort to implement the promise given to the 
new Minister. Inferior fuels are more plentiful but nuts 
and screened coal are as scarce as ever. 

Scottish Shipbuilding.—Orders are being received 
steadily if not in large numbers, but construction has not 
yet reached a stage in which specifications for steel and 
other materials can be increased materially. Spécifica- 
tions for plates, for example, are still disappointing to 
steelmakers, and the bulk of them are for the lighter 
descriptions. Few new orders for tanker tonnage have 
been placed with local yards, but those firms which 
specialise in this work are believed to have a fair amount 
of this type of construction on hand for the Ministry of 
War Transport. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Progress is being made with the 

execution of important orders for the re-equipment of 
iron and steel works, non-ferrous and other industrial 
concerns. Work, however, is retarded by the scarcity of 
skilled labour and a shortage of new recruits to industry, 
and some firms are so heavily committed that they are 
cluctant to accept further business for reasonably early 
delivery. The demand for basic steel is heavy, and there 
is considerable activity in the melting and cogging 
departments. Acid carbon steel is in satisfactory 
demand in spite of the reduced requirements of the 
munitions factories. The engineers’ small-tool trade is 
recovering from the setback experienced when Govern- 
ment aircraft factories were closed, and a regular source 
of orders thus stopped. There is pronounced activity in 
shipbuilding materials and a c able d d for 
railway materials for new construction and repair work, 
and also for a wide variety of tools for home and foreign 
railways. 

South Yorkshire Coal Trade.—Some slight improve- 
ment in coal production can be recorded, but there is 
still a good deal of absenteeism among miners, who resent 
the Income Tax deductions from their earnings. Larger 
allocations of outcrop coal are being directed to all 
sections of the market. More coking coal is needed to 
increase the make of coke, and provide the reserve stocks 
needed for use during the autumn and winter. Gas coal 
is particularly scarce, and only a limited supply of patent- 
oven coke nuts is available for the domestic market. 
Export business is still on very restricted lines, but the 
bunkering demand is brisker. 


1a 








BITUMEN FoR PIPE CoatInG.—The Ministry of Works 
announces that all restrictions on the use of bitumen 
and similar materials for pipe coating are withdrawn. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—F¥igures issued by the Great 
Western Railway Company, during the past week, illus- 
trate in a striking way the serious position of the Welsh 
coal export trade. Before 1939, the industry in the 
area was chiefly dependent upon its export trade, but, 
owing to heavy demands, shipments have now been 
brought almost entirely to a standstill and there seems 
very little prospect of any early resumption unless the 
campaign being waged to produce the extra 1,000,000 
tons, as South Wales’s part of the 8,000,000 tons, which 
Mr. Shinwell has called for from the country, proves 
successful. From January 1 to September 9 this year, 
South Wales sent: only 3,295,405 tons of coal and coke 
abroad, compared with 3,826,190 tons in the same period 
of last year. In the corresponding period of 1937 exports 
were 14,830,141 tons and in 1938 13,879,478 tons. Man- 
power in the industry has continued to dwindle, and 
since the beginning of June more than 2,000 men have 
left the mines. Losses at present are about 200 a week. 
One of the reasons has been the large number of men 
certified by the silicosis boards. There has also been a 
falling off in the number of men entering the industry. 
Of considerable interest in the past week has been the 
sending of the first cargo to the coaling depot at Sierra 
Leone for a long time past. For a part of the war period 
practically only American coals have been available and 
it is understood that the reason for resuming shipments 
from South Wales was to save dollars. Similar develop- 
ments are expected on the market for the other coaling 
stations. Supplies of all descriptions were extremely 
searee on the market, and with home demand briskly 
maintained the recent firmness was continued. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was displaying a 
little more activity and larger quantities were sold to 
home consumers for delivery during the next quarter. 
The import market, although still very quiet, was slowly 
expanding and a few more orders were placed. Steel 
sheets continued to be in strong demand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The home and export demand for 
iron and steel is large and increasing. While there is 
temporary slackness at some works, most producing 
plants are busily employed and orders for supplies over 
the last quarter of the year are substantial. Extensive 
forward business could be handled if manufacturers were 
accorded a greater measure of freedom. The present 
conditions, however, enable the total tonnage output to 
be maintained at a high level and an increase in produc- 
tion in the near future is confidently expected. Pig iron 
distribution, on the whole, is satisfactory, though larger 
deliveries of some qualities would be welcome. Semi- 
finished steel is still wanted in large quantities and the 
demand forseveral descriptions of finished steel is heavy. 

Foundry and Basic Iron.—Rather better supplies of 
foundry pig iron are reaching the light-castings estab- 
lishments, but deliveries are still less than are needed. 
The make in this area is still small, but the tonnage 
coming to hand from other producing centres is satis- 
factory and merchants are hoping to increase deliveries 
of Midland brands to North East Coast customers. Basic- 
iron production is sufficient for the requirements of the 
makers’ adjoining consuming plants. 

Hematite, Low-Phosphorus and Refined Iron.—The freer 
distribution of East Coast hematite practically covers 
home requirements, but merchants are still unable to 
secure export licences. Adequate supplies of low- and 
medium-phosphorus grades are obtainable by local con- 
sumers and deliveries of refined iron are satisfactory. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is sufficient for current needs and 
larger supplies of steel semies promise soon to be forth- 
coming from the Dominions. In the meantime, however, 
the shortage of steel billets and sheet bars is causing some 
inconvenienct and all sorts of inferior semi-finished steel 
materials are readily purchased to make up the deficiency. 
Finished-iron firms are turning out an increasing tonnage 
and manufacturers of several finished-steel commodities 
have extensive contracts to execute. Sheet makers 
have as much work in hand as they can deal with and 
are not inclined to enter into further commitments. This 
year’s outputs of both black and galvanised sheets are 
fully sold and buyers are anxious to place substantial 
orders for delivery over periods in 1946. Specifications 
for shipbuilding requisites are issued more freely than 
has been the case recently, and the resumption of regular 
running of the plate mills is reported, but rollers of heavy 
joists and sections can still guarantee early. attention to 
purchases. Rail mills, and plants producing points, 
crossings and railway chairs, are fully occupied, while 
makers of pit props, arches and other colliery equipment 
have well filled order books. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, October 8, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. Chairman’s Address by 
Mr. W. Dixon. North Midland Centre: Tuesday, Octo- 
ber 9, 6 p.m., Corporation Electricity Dept., Whitehall- 
road, Leeds. Chairman’s Address by Mr. A. Kelso. 
Scottish Centre: Tuesday, October 9, 6.15 p.m., Royal 
Technical College, Glasgow. Chairman’s Address, by 
Mr. R. I. Kinnear. Radio Section: Wednesday, Octo- 
ber 10, 5.30 p.m., Victoria-embankment, W.C.2. Chair- 
man’s Address by Mr. A. H. Mumford. Installations 


Section: Thursday, October 11, 5.30 p.m., Victoria- 
embankment, W.C.2. Chairman’s Address by Mr. 
Forbes Jackson. 


INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, October 8, 6.30 p.m., Caxton Hall, 
Victoria-street, S.W.1. ‘‘ Electrically Conductive Rub- 
ber,” by Mr. D. Bulgin. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Graduate Section : Monday, October 8, 7.15 p.m., College 
of Technology, Manchester. ‘‘ Steel Making and Roll- 
ing,” by Dr. D. Bennie. North-Western Graduate Section : 
Tuesday, October 9, 6.30 p.m., Neville Hall, Newcastle- 
upon-Tyne. ‘‘ Machine Tools,” by Mr. R. B. Williams. 
South Wales Section: Thursday, October 11, 6.30 p.m., 
South Wales Institute of Engineers, Park-place, Cardiff. 
“Production Planning and Control,” by Mr. A. H. 
Huckle. London Section: Thursday, October 11, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. “‘ Engineering Drawings, 
Production and Inspection,” by Mr. C. A. Gladman. 
Leicester Section: Thursday, October 11, 7 p.m., College 
of Technology, Leicester. ‘‘ Electronics,” by Dr. 
W. Wilson. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Octo- 
ber 9, 5.30 p.m., 85-88, The Minories, E.C.3. Presidential 
Address by Sir William. Currie. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GrRovuPp.—Tuesday, October 9, 5.30 p.m., 
Geological Society’s Rooms, Burlington House, Picca- 
dilly, W.1. ‘“ Industrial Health: Progress, Contrasts 
and Fallacies,” by Dr. E. R. A. Merewether. 


ILLUMINATING ENGINEERING SocieTy.—Tuesday, 
Octdber 9, 6 p.m., School of Hygiene and Tropical 
Medicine, Keppel-street, W.C.1. Presidential] Address 
by Mr. H. C. Weston. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, October 9, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Presidential Address by Mr. 
Allan Stevenson. . 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Covenitry 
Centre: Tuesday, October 9, 7 p.m., Technical College, 
Coventry. Presidential Address: “‘The Automobile 
and the Community,” by Mr. F. G. Woollard. Luton 
Graduates’ Section: Tuesday, October 9, 7.15 p.m., 
George Hotel, Luton: ‘‘ Experimental Work,” by Mr. 
H. Dean. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
October-9, 7 p.m., 198, West-street, Sheffield, 1. Meeting 
with INsTITUTE OF BRITISH FOUNDRYMEN (Sheffield 
Branch). “‘ Banded Structures in Horizontal Centrifugal 
Castings,” by Mr. H. O. Howson. 

NEWCOMEN SocreTy.—Wednesday, October 10, 5.30 
p.m., Science Museum, South Kensington;S.W.7. Presi- 
dential Address, “Why Engineers Should Study: His- 
tory,” by Mr. S. B. Hamilton. 

INSTITUTION .OF CIVIL ENGINEERS.—WNorth-Western 
Association: Wednesday, October 10, 6.30 p.m., Engin- 
eers’ Club, Manchester. Chairman’s Address by Mr. 
R. A. 8. Thwaites. Birmingham Association: Thursday, 
October 11, 6 p.m., James Watt Memorial Institute, 
Birmingham. “ Drainage, Including River Works,”’ by 
Mr. D. G. Bevan. 

INSTITUTION OF MECHANICAL ENGINEERS.—Y orkshire 
Branch: Thursday, October 11, 6.30 p.m., Hotel Metro- 
pole, Leeds. ‘“ Extrusion of Light-Metal Alloys,” by 
Mr. P. G. Corin. North-Western Branch: Thursday, 
October 11, 6.45 p.m., Engineers’ Club, Manchester. 
“Expanded Tube Joints in Boiler Drums, Including 
Battersea High-Pressure “Boilers,” by Messrs. W. B. 
Shannon, C. W. Pratt, T. B. Webb, and W. B. Carlson. 
Institution: Friday, October 12, 5.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. Informal Meeting. ‘‘ The 
Mechanism. of the German Rocket Bomb (V.2),”’ ‘by Mr. 
W. G. A. Perring. 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Anglian 
Section : Thursday. October 11, 6.45 p.m., Central Library, 
Northgate-street, Ipswich. “ High-Duty Alloys and 
Meehanite Metal,” by Messrs. A. H. Horton and J. King. 

JuNIOR INSTITUTION.OF ENGINEERS.—Friday, Octo- 
ber 12, 6.30 p.m., 39, Victeria-street, S.W.1. “ Softening 
of Municipal Water Supplies,” by Mr. E. G. Kimsey. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMr:s sak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
paper copies ............ 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the . The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of “ Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
sppearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent, for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
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THE BASIS OF NATIONAL 
PLANNING. 


AuTHoueH, for many years, Britain has been one 
of the best-mapped countries in the world, the 
majority of the maps available suffered from the 
serious limitation that, detailed and accurate as they 
were as records of the past and, subject to an 
inevitable time-lag, as indications of the present, 
they were only moderately useful as guides to the 
future. As a rule, their shortcomings in this respect 
were not deeply felt, because the urge to plan on a 
long-term basis was not deeply felt, either, until the 
cumulative effect of two major wars in a quarter of 
a century forcibly directed attention to the need for 
economic policies of more than local application and 
temporary concern. There were excellent road maps, 
railway maps, geological maps, rainfall maps, and 
other maps in plenty showing physical features of 
the country and the divisions for various political 
reasons; but the student of economics was not 
nearly so well served and usually had to construct 
his own maps, using published statistics or his per- 
sonal observations, on the foundation ofexisting maps 
which were not drawn with any such object in view. 
The problems of post-war readjustment reinforced 
the lesson of the inter-war depression years, that 
economic studies must precede any attempt to plan 
constructively. It is becoming fashionable to deride 
planning, but this is an amusement which requires 
to be tempered by a little judgment. There is 
nothing wrong with planning as a principle; what 
invites derision is the quasi-planning which, in fact, 
is no more than a building of castles in the air, with 
no regard to practical considerations. It is, or 
should be, the function of the economist to determine 
the nature of those considerations and the relative 
weights to be attached to them ; he has the means to 
do so in the vast quantity of statistics which have 
been collected over varying periods of years. Many 
figures are lacking which, it is now recognised, ought 
to have been collected, but those which do exist, if 
properly collated, should serve as a sufficiently 
dependable guide. Their application to policy, 


for advertisers’ blocks left in their posseasion for more | however, almost invariably involves topography, 


than two years, 


and here the absence of suitable specialised maps 





would be—indeed, has been—a serious handicap. 
which the Ministry of Town and Country Planning, 
in conjunction with the Department of Health for 
Scotland and the Ordnance Survey Department, is 
now endeavouring to remove. 

The need for a factual survey of the national life 
and resources of Great Britain was appreciated 
before the war, and a committee appointed by the 
Council of the Town Planning Institute recom- 
mended in 1938 that a Commission should be set up 
for the purpose of making such a survey. The 


68 | National Atlas Committee of the British Association 


made proposals in the following year for the com- 
pilation of an atlas which should embody broadly 
similar information, which, they considered, “‘ would 
be of service to administrators, public men, educa- 
tionalists, and research in many fields, since it would 
present in convenient form the data upon which 
many conclusions and decisions of national import- 
ance must be based.” The next step came during 
the war when, in 1941, the then Minister of Works, 
Lord Reith, set up an advisory committee to con- 
sider the preparation of a series of maps in readiness 
for the promised planning of post-war Britain. The 
chairman was the Director-General of the Ordnance 
Survey Department, and the members included 
Professor E. G. R. Taylor and Dr. L. Dudley Stamp, 
both of whom had served on the British Associa- 
tion’s committee, as well as Sir Edward Bailey, 
Director of the Geological Survey. 

The committee eventually decided on the pro- 
duction of a series of maps to a uniform scale of 
1 : 625,000, or about 10 miles to an inch, and a 
Maps Office, under the direction of Dr. E. C. Willatts, 
was established in the Planning Branch of the 
Ministry to give effect to the decision, a similar 
office being instituted in the Department of Health 
for Scotland. In 1943, the Ministry was reconsti- 
tuted as the Ministry of Town and Country Planning, 
but this c e did not interrupt the continuance 
of the work, the first fruits of which are now appear- 
ing.* So far, 15 sheets have been published out 
of a total of 47 now in preparation ; but presumably 
the list announced is still incomplete. Each map 
consists of two sheets, one covering all Scotland and 
the part of England north of Kendal and Northaller- 
ton, and the other, the rest of England and Wales. 
The size of each complete map is approximately 
5 ft. 6 in. by 3 ft. 6 in. 

The first of the series is the ‘‘ base map,” a 
lightly printed outline showing the main topo- 
graphical features, which forms‘a standard under- 
print for the rest, with one exception. The other 
maps now published deal with land utilisation, 
administrative areas, topography, population density 
in 1931 (the most recent census), types of farming, 
the population of urban areas in 1938, and land 
classification (Sheet 2 only, though the preparation 
of Sheet 1 is well advanced). Three more—roads, 
coal and iron, and iron and steel—are in the press ; 
and a further nine, in addition to Sheet 1 of the land 
classification map, are stated to be “ approaching 
proof stage.” These include: two-sheet maps of 
physical features, railways, and the statutory 
electricity supply areas, Sheet 1 of a solid geology 
map, and Sheet 2 of the maps dealing with gas 
supply and with the grasslands of the country. 
Others, in preparation, include a series. depicting 
population distribution and changes, the distribu- 
tion of various minerals of economic importance, a 
drift geology map, maps of electricity transmission 
lines and, finally, maps showing the location of 
ports, canals, and the distribution of water. 

It will be seen that most of the maps of imme- 
diate engineering interest have yet to appear, but 
the advance information available about them 
indicates that they should be useful to many 
branches of the profession and industry, even 
though (like the agricultural maps already issued) 
much work will have to be done to take due cogni- 
sance of the changes in the distribution of engi- 
neering trades brought about by war-time condi- 
tions. The coal and iron map, and the iron and 
steel map, taken in conjunction, will show the loca- 
tion of the beds of coal and ore, distinguishing 
the workings according to their output or the 


* The maps are obtainable, at the uniform price of is. 
per sheet, from Messrs. E. Stanford, Limited, 12, Long 
Acre, London, W.C.2, and other Ordnance Survey agents. 
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numbers of persons employed; and the situation 
and capacity of all iron and steel works, with 
indications of blast furnaces and whether the steel 
works are of the Bessemer, open-hearth, or electric 
types. Coke ovens and limestone quarries will be 
shown, those owned by the iron and steel industry 
being marked distinctively. The similar maps 
dealing with gravel and sandstone, limestone, and 
igneous rocks will show the relevant outcrops, the 
location of quarries, and indications of their outputs. 

To the civil engineer, some of the new maps are 
likely to be particularly useful in the preliminary 
stages of planning large engineering developments. 
For actual constructional drawings, the large-scale 
Ordnance Survey maps provide an excellent basis, 
and can be combined with Admiralty charts for 
harbour, seashore or estuarine works; but often 
a need has been felt for better small-scale maps on 
which to relate contemplated works to others in 
existence or in prospect, or to serve as a general 
picture of conditions over a considerable tract of 
country. For such purposes the topographical 
“base map ” should serve as a convenient working 
sheet, as its name suggests ; and the physical map, 
which indicates relief by tinted layers representing 
100-metre differences up to a height of 700 metres, 
with the addition of a 50-metre contour line, should 
meet the requirements of engineers concernei with 
roads, railways, water supply and storage, etc. 
As an adjunct to this map, there is also the topo- 
graphical sheet on which relief is shown by only 
three tints, at 100, 300 and 500 metres, and the 
50-metre contourline. The adoption of metric heights 
is the only feature we are inclined to criticise ; to many 
users it may prove an unnecessary complication. 

In the numerous schemes in which consulting 
engineers and contractors are concerned with the 
various civil authorities, the map of administrative 
areas is certain to take an important place, as 
hitherto there has been no official map giving such 
information for the whole country. By clearly 
contrasted colours and tints, it shows the boundaries, 
in England and Wales, of the administrative 
counties, county, municipal and Metropolitan 
boroughs, and urban and rural districts; and, in 
Scotland, of the counties, burghs, and district council 
areas. The size of some of the administrative 
areas is probably not generally appreciated ; for 
instance, the jurisdiction of the Corporation of 
Bristol extends down the Bristol Channel to the 
island of Steep Holme. 

The map showing population density is a modifi- 
cation of a similar map published previously by 
the Ordnance Survey Department on a smaller 
scale, and can only be regarded as approximately 
correct since the data on which it is based are 
now 14 years old; but it is, perhaps, hardly worth 
while to correct these figures to represent present 
conditions, which are still much affected by war- 
time migrations of industry, though the means to 
do so with fair accuracy are presumably available 
in the records of the Ministry of Food. It is stated 
that 80 per cent. of the population of England and 
Wales, and 60 per cent. of the population of Scotland, 
are to be found in the urban areas ; the distribution 
of this urban population will be shown on a separate 
map, shortly to be published, based on 1938 figures. 
Considering the series as a whole, it will be seen 
that it caters for a wide variety of needs, though 
the programme is capable of almost unlimited 
extension. The new Census of Production, prepara- 
tions for which are understood to be well in hand, 
will provide material for many more sheets of 
great interest to industrialists, and these, properly 
studied and interpreted in conjunction with the 
maps now available and in progress, should con- 
tribute materially to the high efficiency which 
industry is being continually exhorted to attain, 
and, in turn, urges upon the various departments of 
Government. Other possible extensions of the 
series will occur, no doubt, to the minds of users. 
Indeed, at the risk of seeming to treat a serious topic 
with undue levity. we would suggest that a market 
exists for a map giving local pronunciations of 
place-names, so that travellers may surmount 
successfully the difficulties of inquiring the way to 
Uttoxeter, Cirencester, Sawbridgeworth, Aycliffe, 
Milngavie and the many similar traps for the 
uninformed ; but that, perhaps, is. another subject. 








ELECTRICITY SUPPLY IN 
SOUTH AFRICA. 


THE removal of security restrictions has enabled 
the Electricity Supply Commission of South Africa 
to include in its latest, twenty-second, annual report, 
some particulars of its activities during the war. 
The report is concerned, in the main, with the 
operation of the undertaking during the year ended 
December 31, 1944, but, in addition to information 
about the war years, a brief review of its proceedings 
up to the end of April this year is included. That 
progress has been, and continues to be, satisfactory 
as is indicated by the fact that the total output from 
the Commission’s, power stations in 1944 reached 
the record total of 4,543,758,253 kWh. This was 
an increase of 2-78 per cent. over the figure for the 
previous year and no less than 20-79 per cent. 
over that of 1939. This satisfactory result has 
been achieved under conditions of considerable 
difficulty, and the technical sections of the report 
are, to a large extent, made up of accounts of expe- 
dients which had to be resorted to owing to the 
impossibility of obtaining some types of construc- 
tional material or to failures of delivery of plant 
from overseas. 

The Electricity Supply Commission of South 
Africa performs functions roughly analogous to 
those of the Central Electricity Board in this 
country and its activities are, to some extent, 
subject to direction by the Electricity Control 
Board, which may be said to resemble the British 
Electricity Commission. The Supply Commission 
came into existence on March 1, 1923, and its 
activities have been so continuously successful 
that the number of units it has sold rose from 
some 10,000,000 in 1925 to 4,415,802,727 in 1944. 
The curve of progress has been almost continuous, 
although there have been occasional small set-backs 
and the sales for 1943, for instance,: were slightly 
below those for 1942. The most striking illustration 
of the constitution under which the Commission 
operates is furnished by its relations with the 
Victoria Falls and Transvaal Power Company. 
The mining industry represents by far the most 
important electricity load in South Africa; in 
1944 it purchased three-quarters of the total units 
sold. The mines are mainly supplied from the 
Witbank, Klip, and Vaal power stations, which 
have a combined capacity of 704,500 kW. These 
stations are owned by the Commission but are 
operated for it by the Victoria Falls Company. 
This latter organisation originally intended to 
build the Witbank station for its own service and 
it was largely from negotiations in connection 
with it that the present centralised authority of the 
Supply Commission has grown up. This matter 
was dealt with in more detail in our notice of the 
twenty-first annual report of the Commission.* 

Before referring to some of the engineering 
difficulties with which the Commission has been 
faced in meeting the growing demand for supplies, 
there is a matter of topical and wide interest which 
may be mentioned. The report states that “‘ the 
establishment by the Commission of regional elec- 
tricity supply schemes in certain rural areas has 
been urged by interested public bodies.”” Some 
power companies and municipalities in Great 
Britain are not unfamiliar with similar demands. 
From one aspect of this matter, the South African 
Commission is in a fortunate position, since it 
“is required by statute to operate each of its 
undertakings as a separate and financially inde- 
pendent unit without incurring a loss even in the 
initial stages of development.” This appears an 
almost impossible condition, since few engineering 
works of any magnitude can be expected to show 
a profit in the initial stages and under such a 
ruling it is difficult to see how any new major 
development could be undertaken. Possibly the 
difficulty might be got over, in a legal sense, by 
re-naming the “‘ initial ’’ stages the “‘ constructional” 
stages. This constitutional requirement is exactly 
the opposite to one under which the North of 
Scotland Hydro-Electric Board has to operate. 
This body is definitely instructed to put uneconomic 


schemes in hand in rural areas and to subsidise 
them from installations situated in more favourable 
districts. It is possible to hold that this Scottish 
scheme is unduly altruistic, but it is difficult to seg 
that outlying rural areas can ever be develo 
without external financial support in the early 
stages. 

The total units sold by the Commission increaged 
by some 800,000,000 per annum between 1939 ang 
1944, without any project of magnitude being 
embarked upon during the war. Some earlier 
schemes, however, came into operation and q 
25,000-kW set at the Colenso power station of the 
Natal Central Undertaking went into service jn 
July, 1943. Mainly as a result of this, the output 
of the Natal undertaking increased by some 
20,000,000 kWh per annum between 1943 and 
1944. 

Extra capacity of this kind was far from sufficient 
to deal with the increased load which was only met 
by “taking the war-rime risk of operating plant 
which would normally have been kept as standby.” 
A 40,000-kW generating set which should have been 
available for service in South Africa has already 
been described in these columns.* This was the 
Parsons’ unit which was diverted to the Earley 
power station of the Central Electricity Board in 
1942. This was built for the Congella station of the 
Durban undertaking. A replacement set was 
ordered but the turbine and other equipment was 
lost at sea by enemy action in 1943 and the installa- 
tion is not yet completed. Its absence is expected 
to be seriously felt at times of peak load during the 
coming winter. 

Another case in which war conditions delayed the 
delivery of plant is furnished by the Vaal power 
station which mainly serves the mining area. This 
is a new station planned for a final capacity of 
200,000 kW. Three machines for an initial installa- 
tion of 100,000 kW were ordered from the Swedish 
firm of A.S.E.A., but after the invasion of Denmark 
and Norway by German forces it was not possible 
to ship them from Sweden. Accordingly, in 1940, 
two sets were ordered from the Metropolitan-Vickers 
Company and were delivered. Owing, however, to 
handicaps imposed by war conditions and various 
losses at sea, the construction of these sets was 
spread over nearly the whole period of the war and 
they did not go into service until January and April 
of this year, too late to help to meet the war load 
proper. A furtherjinstance of war delays occurred 
in connection with the Table Bay power station. 
In 1943 the growing load indicated that this would 
have to be extended, but restrictions on manufac- 
ture in Great Britain prevented orders from being 
placed. In 1944 the ban was raised and two 
40,000-kW sets were ordered, but it is not expected 
that they will be in operation before the winter of 
1947. 

Shortage of generating plant was not the only 
difficulty which had to be contended with during the 
war. Inconvenience was also caused by failure in 
supplies of some types of constructional material. 
One example of this oceurred in connection with a 
new 88-kV transmission line in Natal. In order to 
conserve steel, and as wood poles were not available, 
this line was carried on reinforced-concrete towers. 
This procedure had not been followed before in 
South Africa for such a high-voltage line. An 
example of a 33-kV line carried on wooden poles is 
given by an 83-mile long line in the Cape Town area. 
As supplies could not be obtained elsewhere, the 
2,000 40-ft. poles were obtained from local sources 
and put a severe strain on the Forestry Department. 
This particular line was required to give a supply 
to the Air Station at Langebaanweg, near Saldanks 
Bay, and also to a pumping station at Berg River 
in the vicinity. 

Another example of a war-time expedient, of a dif- 
ferent type, resorted to in this area was the use on 
the 1,500-volt direct-current system of two mercury- 
arc rectifier equipments designed to operate on the 
3,000-volt direct-current Reef system. They were 
required owing to the heavy increase in traffic on 
the Cape Town electrified suburban railways. They 
have performed quite satisfactorily on the lower 
voltage. 





* ENGINEERING, vol. 158, page 172 (1944). 





* ENGINEERING, vol. 159, pages 185 and 204 (1944). 
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THe Jornt Iron Counc. 


As announced on page 353 of the previous volume 
of ENGINEERING, the Joint Iron Council was 
constituted in the early part of this year. It is 
composed of two constituent organisations, the 
first of which is an association representing producers 
of pig iron, other than iron for steelmaking purposes, 
and called the Council of Iron Producers. The 
second organisation is the Council of Ironfoundry 
Associations, formed in 1941 as a confederation of 
the numerous ironfounders’ trade associations 
throughout the country, to act as a united body to 
represent the whole industry on matters of common 
interest. The main objects of the Joint Iron Council 
are to negotiate with Government departments on 
all matters affecting the foundry iron and iron- 
founding industries, to protect the interests of the 
Iron Industry,” at the luncheon which preceded the 
all directions. The Council’s first convention was 
held at the Dorchester Hotel, London, on Septem- 
ber 28, and when proposing the toast of ‘‘ The 
Iron Industry,” at the lunch which preceded the 
meeting, Mr. T. Chadwick, chairman of the National 
Union of Foundry Workers, stressed the need for 
co-operation between all engaged in the industry 
in solving the problems confronting them. In his 
reply, Mr. H. H. Beresford, managing director of 
The Staveley Coal and Iron Company, Limited, 
and President of the Joint Iron Council, said that 
the Council was an association of producers and 
users of foundry iron. It was not a price-fixing 
body and, moreover, it did not interfere in any way 
with the autonomy of its various constituent 
organisations. One of the principal aims of the 
Council was to convince all those engaged in the 
industry that co-operation between management 
and labour was not merely desirable but, in the 
present circumstances, and in view of the necessity 
for reviving our national export trade, imperative. 
The Council had not been set up in any spirit of 
antagonism to the British Iron and Steel Federation. 
The ironfounding industry was a great national 
industry which covered a wide variety of products. 
It had its own problems and the activities of the 
Council would prevent overlapping and confusion. 
There were, however, many matters of vital interest 
to both bodies, in which the Council would co- 
operate with the Federation. The Council intended 
not only to encourage research but to foster the 
education and training of personnel and improve 
the amenities of the industry as well as the quality 
of its products. In the reply to the toast of the 
guests, proposed by the vice-president of the 
Joint Iron Council, Mr. FitzHerbert Wright, 
Sir John Duncanson again stressed the need for 
co-operation and added that many present-day 
problems concerned the whole of British industry. 
Collaboration between the British Iron and Steel 
Federation and the Joint Iron Council would be 
fully reciprocal. After the luncheon a private 
meeting was held to give ironfounders an oppor- 
tunity of discussing a five-year plan of reconstruction 
of their industry. The plan, it was stated, would be 
the subject of a report which the Government had 
asked the Joint Iron Council to submit to them. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS. 


On October 2, at a general meeting of the Institu- 
tion of Automobile Engineers, held in London, at 
the Institution of Mechanical Engineers, Storey’s 
Gate, S.W.1, Mr. J. Shearman {formally resigned 
from his office as President of the Institution and 
inducted the new President, Mr. F. G. Woollard, into 
the presidential chair. Mr. Woollard, who served his 
apprenticeship under the chief mechanical engineer 
of the former London and South Western Railway, 
became concerned with the practical development 
of the automobile from its very early days, and he 
chose for his presidential address the title of “‘ The 
Automobile and the Community,” under which 
heading he gave a comprehensive survey of the 
growth of mechanical road transport during the 
long period with which he had been associated with 
it. He spoke also of possible future trends. In the 
50 years, up to 1939, the automobile industry had 


grown from negligible proportions to one of world- 
wide importance. The production of vehicles in 
Great Britain had reached the figure of half a million 
per annum and the industry ranked as the third or 
fourth largest in the country. Of a total of some 
43 million motor vehicles in use throughout the 
world in 1939, rather more than 3 million had been 
used in Great Britain where, although the number 
of vehicles had been fewer in relation to the popu- 
lation than in the United States. there had been 
@ greater density of vehicles per mile of roadway. 
Already the inconveniences and dangers of extreme 
congestion had become painfully evident, and 
matters were likely to get much worse in the future 
unless consideration could be given to the need for 
new roads, the improvement of existing roads, and 
the provision of adequate parking accommodation. 
Only a little more than 3 per cent. of road accidents 
had been officially attributed to mechanical defects 
in vehicles as the primary cause, but there was the 
possibility that such defects had been a contributory 
cause in a much greater number of cases. The 
Institution of Automobile Engineers attributed 
great importance to the training and certification 
of automobile repair mechanics, and had inaugurated 
its own scheme for examining garage hands in the 
period between the two world wars. A high propor- 
tion of accidents were due to the personal element 
and this could be reduced only by intensification of 
present efforts to train the various classes of road 
user in the exercise of such care and skill as their 
presence on the road demanded. 


Rattway AccrpENtT aT Bourne Enp, L.M.S. 
RalLway. 


What has proved to be the worst accident on 
British railways since that at Gretna, in 1915, 
occurred on Sunday, September 30, at Bourne 
End, Hertfordshire, on the main line of the London 
Midland and Scottish Railway. The train involved 
was the 8.20 p.m. night express from Perth to 
Euston, and it became derailed, while crossing 
from the fast to the slow line, at about 9a.m. The 
line is carried on an embankment at this point 
and the engine plunged down the bank into the 
soft earth of a mangold field, the tender and the 
two following coaches being piled in a heap above 
it. The third coach was partly telescoped and 
several others more or less severely damaged. 
Fortunately, the wreckage did not catch fire. 
The task of clearing proved to be difficult because 
of the distance of the derailed engine and coaches 
from the track, but it was greatly assisted by 
portable cranes brought up by a unit of the United 
States Army Air Force, stationed in the neighbour- 
hood, and by Tuesday all the bodies had been 
recovered ; including the driver and fireman of 
the express, they numbered 39. About 100 passen- 
gers were injured. An inquiry into the cause of 
the accident is being held at Watford by Lieut.- 
Colonel Sir Alan Mount, C.B., M.Inst.C.E., Chief 
Inspecting Officer of Railways, Ministry of War 
Transport. 


War DamaGE TO ELECTRICITY UNDERTAKINGS. 


The long delay in the introduction of a definite 
scheme for compensation for war damage to public 
utilities has frequently been referred to during the 
last few years at the annual meetings of railway 
companies and other public-utility organisations. 
Although the total compensation to be paid could 
clearly not be determined until the end of the war, 
when the possibility of further damage had been 
eliminated, it might have been expected that a basis 
of compensation might have been agreed on long 
ago. A possible explanation for the long govern- 
mental delay in taking action is that it was desired 
to obtain an approximate figure for the total liability 
likely to fall on public funds, before any commit- 
ments were entered into. It has generally been 
assumed that compensation would be on a fifty-fifty 
basis, but no official pronouncement has yet made 
it certain that this basis will be adopted. Evidence 
that the whole matter is at length being dealt with 
is furnished by a letter which the Electricity 
Commission has addressed to all electricity-supply 
undertakers in Great Britain. This is naturally 





concerned only with damage to the property of 





electric-supply authorities, but it may be assumed 
that steps are being taken to obtain information of 
the kind asked for in the letter from other types of 
public utility. Supply authorities are asked to 
furnish particulars of the expenditure already 
incurred in repairing or reinstating property which 
has been subjected to war damage ; to give an esti- 
mate of the cost of similar work necessary but not 
yet undertaken ; and to state the “value” pay- 
ments claimed, as distinct from “‘ cost-of-works ”’ 
payments. The letter is dated September 21, and 
the information is required by October 15, so that 
but little time is given for compiling it. No doubt 
most supply undertakers have already prepared 
cost claims under the various heads and the early 
date which has been set for the returns is an indica- 
tion that this long-deferred matter is to be dealt 
with in the near future. 


Motion Stupy EXurIsiTIon. 


Those engineers who are concerned with the 
assembly of small parts would do well to spend some 
time ir a visit to a very instructive exhibition of 
motion study as applied to industry, arranged by 
the Ministry of Aircraft Production and opened on 
Tuesday, October 2, by Sir Stafford Cripps, President 
of the Board of Trade. The exhibition, which is at 
the Carlton Hotel, Pall Mall, London, is open 
between the hours of 10 a.m. and 5 p.m., except for 
Saturday, when it closes at 1 p.m., until Friday, 
October 12, inclusive ; admission can be obtained on 
application by responsible persons. Motion study 
films are shown at intervals throughout the day. 
Apart from an exposition of the principles of motion 
study and various charts, the display consists of 
actual demonstrations of both new and old methods 
of assembly by employees of some 30 firms. It is 
impracticable to particularise here, but a striking 
feature of some of the demonstrations is the employ- 
ment of both the operator’s hands simultaneously, 
the output being usually more than doubled with less 
fatigue. Other features include methods of handling 
in secondary jigs, one such example, namely, the 
assembly of an aircraft instrument panel, being in- 
genious and time saving, the new method releasing 
one of two operators for other work. Then there is a 
particularly interesting example of a gravity con- 
veyor in transferring work from one machine of a 
group to another. In short, although most of the 
parts demonstrated are more or less concerned with 
war products, the methods adopted, in many 
instances, should prove of great value in post-war 
industry. We understand that the exhibition 
cannot occupy the premises after the closing date 
named and it is a matter for some regret that a 
longer period for engineers to inspect it 
cannot be a 


Tue “ AGRICULTURAL ENGINEERING RECORD.” 


An announcement was made recently of the inten- 
tion to resume publication of the Agricultural Engi- 
neering Record, the quarterly journal of the National 
Institute of Agricultural Engineering. We have 
now received from Mr. S. J. Wright, M.A., the 
Director of the Institute, a copy of the first issue 
of the new series, which, though dated “‘ August, 
1945,” made its appearance only this week. An 
introduction by the Director explains that “ the 
main purpose of this publication is to place on 
record the results of the testing, experimental and 
research work of the N.I.A.E.,” and the contents 
include examples of all three classes of material. 
Among the subjects discussed are the segmenting of 
sugar-beet seed by means of a machine built at the 
Institute from an American design, grain losses 
with the combine harvester, and experiments with 
various proprietary machines for harvesting sugar 
beet. A valuable feature, which is intended to 
appear regularly, is a section of condensed reports 
on mechanical farming appliances which have been 
tested at the Institute ; among them a Covenanter 
tank, experimentally converted into a tractor. We 
understand that future issues of the Record will be 
published at the beginning of January, April, July 
and October, the price being Is. per copy, or, by 
annual subscription, 4s, 4d., including postage, 
payable to the secretary of the Institute, at Askham 
Bryan, York, or to H.M. Stationery Office. 
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LETTERS TO THE EDITOR. 


U235 AND THE MASS 
SPECTROGRAPH. 


To tHe Eprror or ENGINEERING. 


Str,—It would appear, from the information so 
far available, that the separation of U235 (the 
uranium isotope) is effected in practice by the use 
of the mass-spectrograph. This piece of apparatus, 
I find, is first fully described, and its action explained, 
in an article by Dr. F. W. Aston, F.R.S., in Enet- 
NEERING, of June, 13, 1924, that is, 21 years ago. 
This article shows how, even at that early date, it 
was used to effect the isolation of isotopes of many 
elements, for which purpose it proved superior to 
the method of gaseous diffusion, as well as further 
enabling ordinarily non-volatile elements, namely, 
the metals, such as iron and, of course, uranium, 
to be efficiently split up into their isotopes, a process 
seemingly impracticable by any other method. 

It seems rather remarkable that we should have 
to wait 21 years, after the evolution of the method 
by which it could be effected, before the large-scale 
separation of U235 with its spontaneously disruptive 
properties (under certain conditions) was accom- 
plished. The explanation for the time-lag is, of 
course, that the neutron was then unknown as a 
separate entity, capable of unique action on the 
nuclei of certain heavy atoms, and until the “ explo- 
sion” of the uranium atom by the neutron was 
discovered, the potentialities of U235 remained 
unsuspected. Dr. Aston, in his article, presents a 
view of atomic structure which, in not allowing 
for the existence of neutrons as a component part, 
is necessarily incomplete in the light of present-day 
knowledge. 

Yours faithfully, 
H. R. TURNBULL. 


37, Rushmere-road, 
Ipswich. 
September 27, 1945. 





INFORMATION SERVICES IN 
INDUSTRY. 


To THE Eprror or ENGINEERING. 


Sir,—I have taken a little time to reply to your 
excellent leading article, on page 232, ante, review- 
ing my address to the Association of Special Libraries 
and Information Bureaux, because I wished to avoid 
hasty comment. In contrast to the national Press, 
you have dealt very fairly with my remarks, but 
even so I believe there are one or two misconceptions 
in your article that I should prefer not to let pass. 

I should, for example, be far from wishing that 
_Aslib should devote itself solely to the interests of 
private firms. The general tenour of my remarks 
was devoted to urging that the balance should be a 
little more even. I have no doubt that, to the 
writer of your article, situated in London, it may 
seem as if my paper was written 40 years ago. 
Actually it was written less than four months ago, 
and was based on first-hand knowledge and experi- 
ence. Where I think your article is likely to give a 
wrong impression is in the suggestion that I said the 
information officer in the north has to deal with men 
and women unaware of the need for information. 
This is true, but in the form in which it is printed 
it implies that all men and women in the north are 
unaware of this need, which is not true. 

At a later point, you ask if I agree that the 
examples I chose can be parallelled by others of 
exactly opposite effect, thereby strengthening the 
implication that I meant to include all the adult 
inhabitants of the north in my statement. Actually, 
I was careful in the address not only to particularise 
the kind of people unaware of the need for informa- 
tion, but also to testify, by reference to other 
organisations, that there were many examples of 
precisely the opposite attitude. I should not like 
it to be thought that I have anything other than 
the sincerest respect both for the informed and 
intelligent inhabitants of the north, and also for the 
body I was addressing. 

The fact remains, however, that by far the greater 
number of the academic members of Aslib have 





' 
little or no experience of works’ organisations or 


libraries, and I pleaded that they should acquire it, 
not in any commercial spirit, but because we in the 
north need them as they need us. 

You refer to the first issue of the Journal of 
Documentation as an example of the academic. I 
have just seen the second issue, and to my mind it is 
even more academic than the first. 

Obviously it was time that somebody spoke, and 


‘from the spate of anonymous and sometimes abusive 


letters, and the garbled extracts in the Press, it has 
been a relief to pick out one article that at all events 
attempted to do justice to an address which was 
given with no thought that it would achieve a 
national prominence. 
Yours faithfully, 
Eric N. Srvons. 
Imperial Steel Works, 
Sheffield, 9. 
September 26, 1945. 


[We do not think that our article implied that Mr. 
Simons wished Aslib to devote itself solely to the 
interests of private firms. We quoted his suggestion 
that 50 per cent. of the papers should be of industrial 
interest and our final ph suggested that practical 
problems might receive more attention—not sole 
attention. The reference to “‘ men and women unaware 
of the need for information” was taken from Mr. 
Simons’s paper, but we do not understand why he 
should interpret our comment that “the examples he 
has chosen could be paralleled by others of exactly 
opposite effect ” as an indication that we thought his 
remark applied to all the adult inhabitants of the 
north ; nor do we admit, for a moment, that there is 
any intellectual difference between the industrialists 
of the north and those of the south. The point of 
our remark, that we did not see any reason why the 
fact that the examples which Mr. Simons had chosen 
were from the north “should constitute a qualifying 
condition,” was that they must be held to represent 
a section of industry generally.—Epb., E.] 





RECENT BRITISH AIRCRAFT 
CARRIERS. 


Towagrps the close of the operations against Japan, 
various new names of aircraft carriers appeared in the 
official communiques relating to the British naval 
forces in the Pacific and, since the Japanese surrender, 
some details of these vessels have been released by the 
Admiralty. The Colossus, Glory, Venerable and Ven- 
geance are a new type officially described as light fleet 
carriers, forming part of a special building programme 
und to augment the fleet in Far Eastern waters. 
They are smaller than the previous fleet carriers of the 
Indomitable and Illustrious classes, having a displace- 
ment of only 14,000 tons as com with the 23,000 
tons of the earlier vessels, and their designed speed of 
25 knots is also somewhat less, as would be expected. 
They have an overall length of 695 ft. and an extreme 
breadth of 80 ft., and draw 23 ft. of water. The normal 
complement of aircraft is 33, comprising torpedo 
bomber-reconnaissance and single-seat fighter types, 
and the armament consists of 24 2-pounder pom-poms 
and a large number of 20-mm. Oerlikon guns. 

Although designed in the first place for Far Eastern 
conditions, for which reason they are fitted with 
extensive air-conditioning plant and are insulated 
against tropical heat, the ships are also equipped to 
operate in cold regions, with special lagging and de-icing 
arrangements. The Colossus and the Glory were 
launched in November, 1943, by Messrs. Vickers- 
Armstrongs, Limited, and Messrs. Harland and Wolff, 
Limited, respectively, the propelling machinery being 
supplied by the builders in each case. The Venerable, 
launched in the following month, was built and engined 
by Messrs. Cammell Laird and Company, Limited, 
Birkenhead ; and the Vengeance, launched in February, 
1944, was built by Messrs. Swan Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne, and engined 
by the Wallsend Slipway and Engineering Company, 
Limited. H.M.S. Glory is illusti:ated in Fig. 1, on page 
270, and Fig. 2, on the same page, shows an air view of 
H.M.S. Venerable. The Colossus is the name-ship 
of this class, which consists only of the four mentioned, 
but a number of similar vessels, forming the Majestic 
class and embodying various improvements on the 
original frees were ordered subsequently; one of 
these, H.M.S. Hercules, was launched on September 22 
from the Walker Naval Yard of Messrs. Vickers- 
Armstrongs Limited, the naming ceremony being 
performed by Lady Cripps, the wife of Sir Stafford 
Cripps, President of the Board of Trade. The Majestic, 
also built by Messrs. Vickers-Armstrongs, was launched 
at Barrow on February 28. A third vessel of this class 
is to be named Leviathan. 





—. 


AIR-RAID DAMAGE TO THE 
SHEFFIELD GAS SYSTEM. 


ALTHOUGH, in the course of the war, Sheffield was 
not subjected to long-continued aerial attacks of 
various types, such as were directed against London, 
the city suffered two heavy raids on the nights of 
December 12 and 15, 1940. This was during the 
period when attacks were made on various industrial 
centres and ports. As security restrictions have now 
been removed, the Sheffield and District Gas Company, 
who owns and operate the extensive gas undertaking 
in the city, has issued a brochure giving particulars of 
the serious damage caused both to the works and the 
distributing network on the two nights in question, 
As will be generally known, the Sheffield gas under. 
taking has been developed to an extent which has 
enabled it to play an important role in the industrial 
activity of the city. In addition to the supplies 
furnished by the gas stations, which have a total 
storage capacity of 30,000,000 cub. ft., crude gas is 
collected from a number of coking plants situated in 
various places in South Yorkshire. A gas grid connects 
these plants to the city system and the crude gas after 
purification is fed to the supply network. 

In order to explain the situation in which the gas 
company found itself after the raids, it is necessary to 
give a brief description of the gas-making installation 
and the mains lay-out. There are four gas stations, 
situated, respectively, at Neepsend, Grimesthorpe, 
Effingham-street and Wincobank. The first two have 
gas-making installations, in addition to plant for the 
purification of crude gas from the grid ; the two latter 
are purification stations only. A 30-in. main, known 
as the ‘‘ Driving Main,” connects the four stations, which 
supply a distributing network representing a total length 
of 1,400 miles of mains. This figure includes the mains of 
the high-pressure system through which the low-pressure 
mains are fed by gas governors at various points. The 
city is divided into eleven main districts, of which three 
are fed from Neepsend, three from Effingham-street, 
and two from Grimesthorpe. The remaining three 
districts are supplied from the Driving Main. For the 
operation of this extensive system, a central control 
has been established at the company’s headquarters in 
Commercial-street. This is equipped with the necessary 
indicating and recording instruments, and has direct 
telephone communication with all gas stations and 
coke-oven plants. As part of the air-raid precautions 
preparations, an underground control room was built, 
which, in addition to the arrangements already men- 
tioned, had connections with civil defence and _ police 
headquarters, and the Observer Corps. 

At the time of the Sheffield raids, it was the usual 
practice for the German aircraft to attempt to 
** saturate ’ the area attacked with incendiary bombs, 
the fires caused enabling the high-explosive bombs 
dropped later to be more accurately directed on 
important objectives. This procedure was followed at 
Sheffield, and almost immediately after the alert had 
sounded at 7 p.m. on December 12. showers of incendiary 
bombs fell on the city. This first stage of the attack 
caused little damage to the distribution system, but 
the largest gas holder at Neepsend, which had a 
capacity of 8,000,000 cub. ft., was holed in the crown 
and the issuing gas was ignited. A second holder and 
the booster house were also set on fire, but all these 
fires were extinguished. With the development of the 
second stage of the raid, when high-explosive bombs 
were dropped, the situation became more serious. 
Many reports of broken mains, with gas escaping or 
on fire, were received at the control room and at 8 p.m. 
telephone communication with the Grimesthorpe and 
Wincobank works was cut off, although the damage 
reports received showed that the raid had been con- 
centrated on the central, northern, western and south- 
western areas of the city and that the eastern area in 
which the Grimesthorpe and Wincobank works are 
situated had not received much damage. At 11 p.m. 
communication with the Neepsend works was severed, 
and so many reports of broken mains were coming in 
that only the more serious cases could be given atten- 
tion. In one of these, a large main received a direct 
hit and the escaping was burning with a flame 
60 ft. high. By 2 a.m. the worst of the raid was over, 
but the control room was found to be without gas, water 
or electricity. The all-clear was sounded at 4.20 a.m. 

So far this account has been written from the point 
of view of the operators in the control room who had 
no information about the state of affairs at Neepsend. 
Reports of more than 600 incidents had been received 
during the night, but it was known that Effingham- 
street station was undamaged. It seemed probable 
that this also applied to Grimesthorpe and Wincobank 
stations as the incident map showed few cases of 
damage in their areas. The situation at Neepsend was 
very different. As already mentioned, fires started in 
this station by incendiary bombs had been extinguished, 
but at 11.20 p.m. a parachute land-mine fell on the 
power house and landing between two gas-compressor 
sets completely destroyed them, pieces weighing 5 cwt. 
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to 6 ewt. being found 250 yards away. The power 
house was largely demolished and, in addition to the 
compressors, two 270-kW gas-engine driven generator 
sets and a number of lorries and tank wagons were 
wrecked. The station had five gas holders, and immedi- 
ately after the explosion it was found that four of these, 
containing 3,000,000 ft. of gas, had been wrecked and 
that the gas was on fire. It was impossible to extin- 
guish this and it burned out, the oil film in the tanks 
then taking fire and burning for several hours. The 
fifth holder, which had been hit previously by an 
incendiary bomb. was found to be on fire again, but it 
was extinguished. 

In spite of the heavy destruction, the carbonising, 
purifying and washing plants were not seriously dam- 
aged and the 16-in. crude-gas main bringing supplies 
from the coke-oven plants was intact. On the dis- 
tributing side, however, serious damage had been 
incurred. The 30 in. diameter outlets of the three high- 
pressure governers were shattered and the 48-in. dis- 
tributing main fed by two of these outlets was frac- 
tured in a number of places. The seriousness of the 
general situation was intensified shortly after daybreak. 
It had previously been reported that the Effingham- 
street station was not damaged, but an unexploded 
bomb lodged in the wall of the machine shop adjoining 
the works, exploded at 8 a.m. This caused extensive 
damage to a 2,000,000 cub. ft. gas holder which’at the 
time contained 700,000 cub. ft. This was fired and 
burnt itself out in a few seconds, but set fire to the oil 
film in the tank which was only extinguished after two 
hours’ work. 

A survey of the total damage to the system showed 
that apart from the extensive damage to the Neep.end 
station, it was impossible to supply any gas to the dis- 
tricts served by it owing to the breaks in the 48-in. 
trunk main. Fractures in the 30-in. driving main 
also isolated a further number of districts. These 
covered almost the whole of the residential areas of the 
city. As Grimesthorpe station was not damaged it 
was able to continue to supply its districts. These are 
largely of an industrial character and as the company 
had been instructed at the outbreak of war, that efforts 
should always be made to maintain supplies to indus- 
trial areas, if necessary at the expense of the domestic 
consumer, first attention was directed to plugging 
broken mains in the Grimesthorpe and Effingham-street 
areas. In spite of the loss of one of the holders, this 
latter station was able to maintain supplies at a reduced 
pressure. The rate of progress in the rehabilitation of 
the distributing network was seriously hampered by 
the fact that it was impossible to use lights at night and 
that work could only proceed during the daylight hours 
of the shortest days in the year. 

The difficulties of the situation which had to be dealt 
with were accentuated by the second raid, which took 
place on December 15. As before, the alert sounded at 
7 p.m., was followed by showers of incendiary bombs. 
These fell mainly in the eastern part of the city, which 





had escaped in the earlier raid and indicated that the 
high-explosive bomb attack would fall on that area. 
This proved to be the case. Extensive damage to 
buildings and roofs, caused by the explosion of bombs 
in their neighbourhood, was suffered by the Grimes- 
thorpe and Wincobank stations, but the only direct 
hit was on a 1,800,000 cub. ft. gas holder at Grimes- 
thorpe. This, at the time, contained 1,500,000 cub. ft. 
of gas, which burnt out in a few seconds leaving a flame 
20 ft. high burning at the outlet pipe 6f the holder tank. 
The heat generated caused 1,500,000 cub. ft. of gas in a 
neighbouring holder to expand until the holder had 
reached its maximum capacity of 1,800,000 cub. ft. 
The gas then blew out the fender and became ignited, 
but was extinguished after 1} hours’ work. Gas issuing 
from a hole in the crown of the holder could not be 
reached and extinguished until 8 a.m. In addition 
to this damage at Grimesthorpe, there were again reports 
of many fractures in the distributing network. 

The position after the two raids was that the car- 
bonising plants at Neepsend and Grimesthorpe had 
escaped major damage, but could not be used until 
roofs and black-out screens had been reinstated. The 
crude-gas grid was not seriously damaged, nor were 
the purifier boxes. The condition of the storage 
arrangements, however, was very different. Of 
twelve gas holders, six were completely destroyed, one 
was damaged and out of action, one was damaged 
but capable of being used, and four were undamaged. 
The overall position was that out of a total storage 
capacity of 29,000,000 cub. ft., only 9,589,000 cub. ft. 
was undamaged. Two of the Neepsend high-pressure 
governors had been completely destroyed. There 
were many hundreds of reports of broken mains and, 
in all, some 800 miles of main had been emptied of gas. 
The high-pressure feeder system, which is almost 
wholly made up of steel tube, was broken in com- 
paratively few places, but its use was severely restricted 
by breaks in the low-pressure system which it served. 

Space does not permit a detailed record of the rehabili- 
tation programme which was immediately put in hand, 
but it may be said that supplies, at a reduced pressure, 
in almost the whole of the industrial area of the city, 
were maintained throughout, and that some of the afeas 
fed from the driving main were reconnected early in 
January. Probably the best indication of the energy 
with which the whole system was restored is given 
by figures of output. On December 9, three days 
before the raid, the company had sent out 49,000,000 
cub. ft. of gas. On December 16, the day after the 
second raid, the figure was 1,458,000 cub. ft., but this 
had been increased to 13,192,000 cub. ft. by Decem- 
ber 23. By January 27, 1941, 39,773,000 cub. ft. 
had been reached, and on February 3 the total was 
44,600,000 cub. ft. On November 17, although less 
than 20,000,000 cub. ft. of holder capacity had become 
available, 50,296,000 cub. ft. of gas were sent out 
this figure exceeding any which had been reached 
before the raids. 





SUPPORTED PARTING TOOL FOR 
LATHES. 


THE accompanying illustration shows an interesting 
lathe parting tool in operation. This tool has been 
develo by Messrs. The Anthony Tool Company, 
233-241, Fredericksburg-road, San Antonio, 1, Texas, 
U.S.A., a firm represented in Great Britain by Messrs. 
Gaston E. Marbaix, Limited, 22, Carlisle-place, London, 
8.W.1. The object of the development is to enable a 
tool making only a narrow cut to be used for parting 
off work of large diameter. Such work normally 
requires a heavy tool which not only makes a wide gap 
but is expensive and liable to chatter. The new tool, 
as seen in the illustration, consists of a narrow strip 
of high-speed steel supported underneath by a deeper 
blade of tempered spring steel. The tool proper is dis- 
tinguishable in the illustration by the splashes of 
cutting lubricant on it, while the supporting blade is 
visible below it as a surface of lighter and more even 
colour. It will be realised, of course, that the cut is 
taken with the end of the tool and not with its long edge 
as might be inferred, the photograph from which the 
illustration was made not being quite clear in this 
respect. The tool, moreover, is not held in the tool 
post as might be supposed. 

The actual tool holder is the part upon which the 
operator is resting his right hand. It is in two parts, 
one of them, of bracket form, is bolted to the front 
saddle, while the other, which actually carries the tool, 
is pivoted on the fixed portion and is also secured to it 
by the bolts seen at the extreme left. These bolts pass 
through a quadrantal slot and, when their nuts are 
screwed hard up they obviously form a resistance to the 
—— on the point of the cutting tool, since the 

older thus acts as a lever round its pivot. In normal 
use, the resistance offered by the nut friction is sufficient 
to balance the load on the cutting edge but, should an 
obstruction, such as a very hard spot, occur in the work, 
the nut friction is overcome and the tool, instead of 
being broken by the shock, merely swings downwards 
and contact with the work is broken. The particular 
operation seen just completed in the illustration may 
be commented on. The circular disc represents the 
cut surface of the flange of a propeller shaft for a marine 
engine. Originally forged much thicker than was 
required, it was found easier to part off the excess than 
to turn it down. The excess part which is, of course, 
scrap, is seen in the top right-hand corner of the illus- 
tration, being lifted away from the lathe ; it weighed 
600 lb., and the diameter of the flange was 27 in. The 
cutting tool was % in. thick and the cut was made in 
two hours without the tool having to be re-ground. The 
face of the flange did not depart anywhere from a true 
plane by more than ¥ in., which shows that the tool 
had sufficient lateral stiffness. 

While it is stated that the took has been successfully 
used on work up to 40 in. in diameter, it may be noted 
that it performs equally satisfactory service for smaller 
work. For small work with expensive material, where 
@ narrow cut only is desirable, the tool width may be as 
small as 4 in. Where the work is below 2 in. in diameter 
the support blade is omitted, the tool being protected 
against breakage by the safety device in the tool holder. 
This device, combined with the supported blade, also 
makes it possible to use the tool for making deep, 
narrow cuts on a planing or shaping machine. One 
test, on steel, demonstrated that a slit 3 in. deep by 
4 in. wide could be made readily by the Anthony tool. 
It is true that such an operation is not likely to be often 
needed, but it is equally true that, with a tool of 
ordinary type, it would be impossible in a shaping 
machine. Slits of greater depth can be cut with wider 
tools. The cuts are true and in parting off small and 
medium-sized work in the lathe no subsequent finishing 
of the cut surface is generally needed. In both lathes 
and reciprocating machine tools, such as planers and 
shapers, power feed can be used, with a resultant con- 
siderable saving in time. The tool can be used on either 
centre lathes or turret lathes, the only difference being 
in the form of the bracket portion of the tool holder. 
Messrs. Anthony Tool Company have also developed a 
solid-blade type of tool for turret lathes in which the 
safety device is incorporated. 





BIRMINGHAM OFFICES OF IRON AND STEEL CONTROL.— 
The Ministry of Supply announce that, as from Septem- 
ber 14, the Drop-Forging Sub-Control, the Birmingham- 
Area Scrap Section of the Iron and Steel Control, and 
the Birmingham Office of Iron and Steel Disposals, 
Limited, have ceased to operate from 263-265, Hagley- 
road, Edgbaston, Birmingham, 16. Since the above 
date, the Birmingham-Area Scrap Section of the Iron 
and Steel Control and the Birmingham Office of Iron and 
Steel Disposals, Limited, have been operating from 319, 
High-street, West Bromwich (Telephone: West Brom- 
wuch 1131 and 1132) and the Drop-Forging Section of 
the Iron and Steel Control from Ashorne Hill, near 
Leamington Spa (Telephone: Leamington Spa 2060). 





276 


ENGINEERING. 





OcT. 5, 1945. 





COLD ,BONDING OF THERMO- 
TTING PLASTICS. 


A NEw technique in the bonding of laminated or 
fabricated parts made of phenolic or urea tvpes of 
material has been developed by Messrs. Bakelite 
Limited, 18, Grosvenor-gardens, London, S.W.1, with 
the result that by employing it, such parts can be 
cemented together without the necessity for using heat. 
It is not claimed that this operation was impossible 
before the new process was worked out, since cold- 
setting joints were occasionally made by applying the 
cement available to surfaces which had been abraded 
before assembly, but it is admitted that it was impossible 
to rely on such joints being sound and the process was, 
in consequence, not satisfactory in production ; in fact, 
it was chiefly used for such purposes as effecting a seal, 
or for reinforcing screws, bolts and other securing 
devices. The abrasion of the surfaces to be joined, 
referred to above, was simply the roughening of them 
while dry. The new process also employs abrasion, 
either by means of a wire brush, scraper, emery cloth 
or sandpaper, applied by hand or mechanically, but the 
operation is carried out when the surfaces are wetted 
with a solution of a phenolic resin known as Bakelite 
Activating Solution J.11180. It is claimed that the 
joints thus formed are stronger than the bonded 
materials themselves and that since pressure only, and 
not heat also, is required to effect setting, the new 
process has simplified the fabrication of parts made up 
of phenolic or urea laminated sheet, mouldings, cast 
resins and impregnated wood, the joint being made 
either between such materials themselves or to wood. 
The abrasive process is continued until the surface film 
is completely removed on both the surfaces to be 
joined. Since wood has no surface film, no abrasion is 
necessary for parts made of it. After removal of the 
surface film, the mixture of the abraded debris and the 
solution is wiped off and the surfaces are then in an 
active condition for application of the cement and will 
remain so for a considerable time, although it is prefer- 
able to carry out the bonding within a week of the pre- 
paration of the surfaces. The actual bonding operation 
follows the technique usually employed with cold- 
bonding processes. ’ 

Clearly, it is impracticable to give absolute figures of 
the bond strength of the joints made by the new pro- 
cess, as sO many variables affect it, but some idea 
may be gathered from the particulars of a few actual 
tests. In the first place, a butt joint between the 
ends of two narrow strips of Bakelite laminated 
sheet may be considered. Using the same thickness 
and width of strip and the same cement four direct 
tensile tests with dry-abraded surfaces were made as a 
control test. The results varied greatly, the joint 
failing in one test at 535 Ib. per square inch and in 
another at 1,860 lb. per square inch. The other two 
tests were equally divergent, and the average tensile 
strength for the four tests was 1,171 lb. per square inch. 
Four similar tests with the surfaces prepared by the 
‘“‘ wet abrasion” process showed much less difference 
between individual tests and the average strength 
worked out to 3,882 lb. per square inch, this being 3-3 
times greater than the average with “ dry abrasion.” 

A lap joint with an overlap of 1} in. and a thickness of 
material of 4 in. should give an average failing stress 
of 1,000 lb. per square inch. A similar joint with an 
overlap of ¥ in. and a material thickness of %& in. 
should fail, on the average, at about 2,500 lb. per 
square inch. In general, the failing shear stress 
decreases with increase in overlap and increases with 
increase of thickness of material. Four actual tests 
with a simple lap joint may be cited. In two of these, 
with dry abrasion, failure occurred at 575 lb. and 
650 lb. per square inch, respectively. With the wet 
abrasion process, failure occurred at 1,030 lb. and 
1,040 lb. per square inch, respectively, by rupture of the 
material. The overlap was 14 in. and the material 
thickness ;j, in. in all four tests. 

Since a simple lap joint in tension is not subject to 
pure shearing, but also to a bending effect, further 
tests were made with three pieces of material, that is, 
a single strip with a lap joint on each side from two 
other strips. In one such test, failure took place, by 
rupture of the material, at a load of 1,600 lb. per 
square inch, the overlap being } in. and the thickness 
of the material 4 in. The thickness of the bond has 
an important effect. Tests of three-strip pieces and 
of Bakelite laminated sheet, but with a very thin 
bond, failed at 1,750 lb. per square inch. By repeating 
the test with strips of aluminium foil used to separate 
the surfaces by 0-003 in., the failing load dropped to 
1,700 lb. per square inch. Successive increases in the 
bond thickness up to 0-035 in. showed a progressive 
decrease of joint strength to 490 lb. per square inch at 
this width of gap. Apart from the loss of strength 
involved by a wide gap, there is a tendency for the 
cement to run out of the joint. The average failing 
stress was reduced, by boiling for three hours, from 1,700 
Ib. to 1,300 lb. per square inch, but probably the joints 
would recover their original strength after drying. 





AUTOMATIC AIR-RELIEF VALVE. 


THE automatic air-relief valve shown in the accom- 
panying illustration is designed for the automatic 
removal of air from a hydraulic circuit. This entrained 
air, which is almost invariably detrimental to the 
functioning of the a tus concerned, has hitherto 
been got rid of usually by the manipulation of small 
cocks or valves by hand or mechanical means. 
The automatic valve described below is one rm. 
of several manufactured by Messrs. John Venning 
and Company, Limited, Station-road, Alton, Hamp- 
shire. The principle of this pattern is adopted in the 
other types. The valve which is, of course, situated 
at the highest point of the circuit, consists of a screwed 
plug a containing a floating hollow piston 6, a free ball 
valve c, and a spring-loaded mushroom-type valve 
d. These moving parts are retained in place by 
the rings e, the body being peened over to secure them. 
As shown, valve d is closed by the pressure of the spring 
behind it, but the valve c is open, this being the condi- 
tion when air is inning to accumulate. 

The air leaks slowly from the system, through the 
small holes in the crown of the piston 6, into the small 
chamber containing valve c and the stem of valve d, 


(eseo) 


and the pressure gradually builds up to an extent 
sufficient to overcome the spring resistance of valve d 
when the air escapes from the system. Immediately 
this occurs, however, the liquid in the system tends‘ to 
follow the air, but in doing so lifts piston 5, since the 
holes in the crown of this are so small as to create 
considerable friction, and pushes valve c on to its 
seat. The pressure in the system, which may be 
anything up to 3 tons per square inch, holds the valve 
to the seat as long as there is any air pressure under 
valve d and effectually guards against escape of the 
liquid. As soon as the air has been released, the full 
pressure of the valve spring is available and valve d 
descends; in this descent, valve c is pushed off its 
seat and the piston returned to its lowest position. It 
should be understood that the opening and closing 
operation is almost instantaneous. the air escaping at 
high velocity in a kind of “ puff.” During this opera- 
tion, any liquid in the annular space surrounding the 
stem of valve d is also expelled. The amount is, 
however, almost infinitesimal, since the valve as a 
whole is very small; in the example examined, for 
instance, the piston is about 0-2 in. in diameter. Larger 
sizes are made, but the volume of expelled liquid per 
individual release of air is, in all cases, small. At the 
same time, in those cases in which the valve must 
operate without any loss of liquid whatever, a slightly 
different type is used. In this type, some air remains 
in the valve, but does not accumulate to a deleterious 
amount. 





THE RoyYAL AERONAUTICAL SocrETY.—Branches of 
the Royal Aeronautical Society have recently been 
formed at Reading and in New Zealand. Correspondence 
should be addressed to Mr. B. Buck, A.F.R.Ae.S., Miles 
Aircraft Limitea, The Aerodrome, Reading, Berks, and, 
in the case of the New Zealand branch, to Mr. T. T. N. 
Coleridge, B.E., A.F.R.Ae.S., c/o The Shell Company of 
New Zealand, Limited, P.O. Box 1663, Wellington, N.Z. 


DIsPoOsAL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—On page 229, ante, we referred to the arrangements 
made by the Machine Tool Control of the Ministry of 
Supply to sell surplus machine tools on site at various 
factories. We are informed that the second of the series 
of sales is to be held on Wednesday, October 10, at the 
Bristol Aeroplane Company’s engine factory in Black- 
burn-road, Clayton-le-Moors, Accrington, Lancashire. 





LABOUR NOTES. 


Mr. Artuur Deakrn, the acting general secretary 
of the Transport and General Workers’ Union, con. 
tributes an interesting article, on the subject of the 
need for exports, to theorganisation’s official Record, 
In his opinion, there is no lack of markets. “ There 
is work to be done in the world,” he says, “ that wil] 
keep our export trades running at full speed for many 
years to come, if we all out now to produce the 

s. But a word of warning. In our great drive 
or the production of goods for export, we must for 
some time be prepared to live under much the same 
conditions of austerity as applied during the war, 
In building up our export trade, we shall not be able 
to afford labour and materials for the full satisfaction 
of our demand for certain consumer goods. But 
the sacrifices we are asked to make now will be well 
rewarded. Instead of adding to our already tremen- 
dously high overseas debts, we shall be making a 
great contribution to economic expansion and full 
employment throughout the world, and at the same 
time open up the channels through which the commo. 
dities we need will flow in payment for our exports. 
The export road is the only to the higher standard 
of living we desire.” 


The Chemical Section of the Transport and General 
Workers’ Union reports, in the September issue of the 
Record, that agreement has now been reached on the 
Joint Industrial Council for the Fertiliser Industry 
on the rates for boys and youths and girls and women. 
The new rates, which are to take effect as from the 
full pay period following June 28, range from 7}d. an 
hour at the age of 14 to ls. 63d. at the age of 20 for 
boys and youths in Grade A ; 6$d. an hour at the age of 
14 to ls. 63d. at the age of 20 for those in Grade B; 
and 6$d. an hour at the age of 14 to 1s. 6d. an hour 
at the age of 20 for those in Grade C. 


Rates for girls and women range from 7}d. an hour 
at the age of 14 to 1s. 2}d. at the age of 21 for those in 
Grade A; 63d. an hour at the age of 14 to Is. 1}d. at 
the age of 21 for those in Class B ; and . an hour 
at the age of 14 to 1s. 14d. an hour at the age of 21 
for those in Grade C. Rates for youths and girls 
in the plastics industry have also been agreed. Those 
for youths range from 7}d. an hour at the age of 14 
to ls. 9d. an hour at the age of 21, and those for girls 
from 7}d. an hour at the age of 14 to Is. 44d. an hour 
at the age of 21. 


Addressing a meeting at South Paddington last 
week, Lord Ammon, a Labour peer, said that the unofii- 
cial strikes that were taking place were not helping 
the Government. They were creating great difficulties 
for Ministers, and were playing into the hands of those 
who wanted to see trouble, disorder, and a breakdown. 


Thirty-eight new members were enrolled by the 
United Patternmakers’ Association in August, making 
the total membership 14,153. During the month, 
11 members were paid trade benefit and 237 sick 
benefit. There are 706 superannuated members. 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, is critical of Mr. Attlee’s 
selection of ministers. There should be, he thinks, 
“a greater proportion of younger members in Ministerial 
posts.” Writing in the official organ of the Association, 
he says: “ The average age of men in senior posts, 
though, perhaps, not so high as in previous Tory 
administrations, is still too high, I can agree that 
some of the older men are quite young in ideas and 
outlook, but youth should be given a greater oppor- 
tunity, for youth has been responsible for the election 
of the Labour Government.” 


“My view is,” he continues, “that the vote in 
the constituencies has been fairly even, and that the 
balance which has turned the scale in our favour has 
come from the young people in the Services. The 
Service vote has shown this quite clearly. A lowering of 
the age of Ministers may come when the side has 
settled down and gets working, for, perhaps, it is 
inevitable that a Party which is young, like the Labour 
Party, should be forced to rely upon the older men 
who have given such splendid service to the movement.” 


As a result of a settlement reached by representatives 
of the Allied Associations of Bleachers, Dyers, Printers 
and. Finishers and representatives of the National 
Union of Dyers, Bleachers and Textile Workers, about 
40,000 workers in the bleaching, dyeing, and finishing 
industry are to receive increases of wages as from the 
first pay week in November. Under the new agreement 
all present additional supplementary payments are 
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abolished. The base rates of time-workers are to be 
increased to an extent which, with the addition of the 
cost-of-living percentage to the new base, will yield 
increases over present wages, with the cost of living at 
107 per cent., of 58. 7d. for adult male employees and 
of 5s. 10d. for adult female employees, per week of 
48 hours. SUE 

The base rates from which piece-work calculations are 
made are to be so increased that the minimum yield of 
25 per cent. over the base rate, with the additional cost 
of living, will yield increases on minimum piece-work 
earnings for adult males, for 48 hours, of 7s. 11d. in 
the case of flat rate cost-of-living arrangements and 
7s. 2d. in the case of percentage cost-of-living arrange- 
ments ; and of 6s. Id. and 6s. 4d. per 48 hours for adult 
females, according to flat-rate or percentage respec- 
tively, with the cost of living at 107 per cent. 





Apart from the increase in the minimum piece-work 
earnings there is to be no general increase for piece- 
workers, except that represented by a discontinuance 
of the 1 per cent. deduction from gross earnings which 
has been in operation since May, 1931; but should 
earnings fall below the present average by reason of 
the abolition of the supplementary payment and the 
operation of the new minimum, rates will be increased 
to ensure against any loss of earnings brought about by 
such factors. 





Non-adult time workers of both sexes, up to and 
including 174 years of age, are to receive an increase 
of 2s. 2d. a week of 48 hours ; males, 18 and 18} years 
of age, an increase of 3s. 10d. ; males, 19 and 194 years 
of age, an increase of 3s. 9d.; males, 20 years of age, an 
increase of 48. 10d. ; males, 204 years of age, an increase 
of 4s. 9d. ; and males, 2] years and over, an increase of 
5s. 7d. Females, 18 years and over, are to get an 
increase of 5s. 10d. e existing overtime allowances 
of 8d. and 4d. an hour are to be increased to 10d. and 
5d. respectively. The weekly holiday credits are to 
be increased from 2s, 6d. to 3s. 3d. in the case of male 
adults, and other categories are to be increased pro- 
portionately. 





According to Mr. A. C. Croft, President of the 
National Foremen’s Institute, an American organisa- 
tion, Labour’s traditional opposition to wage incentives 
is waning. In the course of an address recently 
delivered, he enumerated the advantages of piece work 
over time work. It gave, he said, the employee greater 
bargaining power. When they increased their produc- 
tivity, they did not have to bargain with their em- 
ployers in order to get a wage increase. They got the 
increase automatically. Piece work enabled unions to 
obtain higher earnings for their members without 
appreciably raising labour costs. Most progressive 
unions realised that the jobs of their members depended 
on the ability of the unionised plants to meet com- 
petition and stay in business. Wage incentives pre- 
served or enhanced that ability and, at the same time, 
gave employees an opportunity to earn and take home 
more pay. 


Another quality of piece work was, Mr. Croft con- 
tinued, its superiority in the operation of industry-wide 
agreements covering their industry or trade. That 
had always been a major goal of unions. Most such 
proposals had foundered on the difficulty of establish- 
ing equitable cost differentials among competing plants. 
Since the efficiency of labour and equipment varied 
from plant to plant, uniform hourly rates did not 
meet the need. Uniform piece rates did provide uni- 
form direct labour costsand made industry-wide 
agreements possible. 


The rank and file, Mr. Croft added, saw other 
benefits in the system. Small improvements were 
always being made in production technique, most of 
them too minute to require revision of job standards. 
As a result, workers could look forward to a steady 
increase in their incentive earnings. The system also 
protected older, less productive workers. Since these 
were paid only for what they produced, employers did 
not feel obliged to discharge them and replace them 
by younger men. 


To illustrate the advantages of payment by results 
from the employers’ point of view, Mr. Croft quoted 
from a War Production Board report which showed 
that during the first 90 days of operation alone wage 
incentive plans, adopted during 1944, increased produc- 
tion per man-hour an average of approximately 40 per 
cent. and cut costs by between 10 and 15 per cent. 
Wages correspondingly rose on the average 15 to 20 
per cent. In a few plants productivity had increased 
by more than 100 per cent. 





WINDMILL SAILS.* 


By E. Lancaster Burne, Jonn Russert and 
Rex WaAILEs. 


Tue earliest windmill sails were frameworks of wood 
forming flat planes having a constant angle to the 
windshaft which carried them. Sail cloths were laced 
in and out of the horizontal bars and made fast at top 
and bottom ; they were reefed by being drawn towards 
the centre like a curtain. The early illustrations of 
windmills in England show this type of sail, and it is 
still to be found in Cape Cod, U.S.A. Other early 
sails had flat boards made up in sections which could 
be put on or taken off as required. They can still be 
found in Sweden, and within living memory were used 
in South Prussia, where the sections were known as 
“under ” (i.e., at the tip), “ middle,” “storm” and 
“* permanent.” 

To understand the anatomy of a mill sail it is neces- 
sary to know the terms by which its component parts 
are known. “Stocks” (S.E. England, “ middlings ’’) 
are two stout timbers passing at right angles to each 
other through the “ poll end” or “ cannister head ” 
of the “‘ windshaft ” which carries the sails. They are 
wedged or pinched in place. To each are bolted and 
clamped two “ whips ” which form the backbone of the 
‘‘sails” (S.E. England, “sweeps”; N.E. coast, 
“ swifts”’; N.W. England, “ wings”). They consist 
of frameworks, each built up on a whip comprising 
horizontal “ bars” mortised into it, and vertical 
“ uplongs ” (S.E. England “ shrouds ”’) parallel to it. 
The outer uplongs are termed “ hemlaths.” In the 
N.E. and N.W. of Engiand, stocks and poll ends are 
dispensed with, ahd instead an iron “ cross” is hung 
on to the end of the wind shaft with keys, and the 
whips themselves, usually stouter than those used in 
the South, and now termed “ backs,” are bolted and 
clamped with iron clamps to its arms. In the Low 
Countries, the sail bars are mortised directly into the 
stocks which, for the sake of clarity, may be called 


millwrights’ language, there was no “ pull” on the 
sail. The canting of the leading board was almost 
certainly known to the Dutch, and Smeaton refers 
to it in one of his later reports ; it is strange, therefore, 
that, in spite of its aerodynamic advantages, mills are 
still to be found with sails of flat cross-section, in which 
the resultant pressure takes an unfavourable direction. 

The angles given by Smeaton for different ‘parts 
of the radius are repeated in Table I, together with 
those by Forrester, of Liverpool (date not known), 
and those in the seventh edition of Molesworth’s 
Pocket-Book (1864). La Cour gives the speed of the 
wind at the tip as 2-4; the average can be assumed 
to be 2-5. 

In specifying a tip angle of 7 deg., Smeaton may 
have been influenced by his experiments with the 
whirling table. If this angle were adopted for a mill 
with a substantial body, the cloth, and even the shutters 
of “ spring sails,” would flap when passing the body ; 
for this reason, the driving side is usually square at the 
tip and is sometimes even given a negative angle at this 
point in the case of cloth sails. The close agreement of 
the Forrester and Molesworth angles will be noted ; 
the latter have been practically confirmed by La Cour’s 
investigations carried out for the Danish Government 
in 1897-1903. Neither set of figures makes any refer- 
ence to leading boards, which in good practice form a 
salient angle to the rest of the sail, varying from 15 deg. 
to 25 deg. (an extreme case) with the plane of motion 
at the tip, but assuming the same angle as the driving 
side at the heel bar. © quoted angles of weather are 
not quite what theory would dictate, in that they in- 
crease in a diminishing ratio as the heel is approached, 
but the effect is to present a hollow “ bosom ” to the 
wind. In a cloth sail, the leading board is often only 
about one-fourth or fifth, or even less, of the width of 
the driving side, but with a shuttered sail with a “live ” 
lead, i.e., provided with shutters, the leading side can be 
increased. If the leading shutters are made about one- 
third the length of those on the driving side, as they 





TABLE I.—ANGLE OF WINDMILL SAIIS, IN DEGREES. 

















Sixth Parts of Radius. 
j Best Velocity of 
od Centre. | Middle. Tip. Tips Relative to 
| that of Wind. 
| 0 | 1 | 2 | 3 | 4 | 5 6 
' | 
Smeaton = 18 19 18 16 12} 7 
Forrester ée — 24 21 18 14 9 3 — 
Molesworth .. — 224 21 184 15 10} 5 6 
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‘‘double backs.” In most cases, the sail frame is 
st ed by “ staybars,” or “ back stays,” which 
brace the tips of certain bars to the rear of the whip or 
back. “‘Clamps” of wood are frequently used at 
each side of a pair of stocks to stiffen them, and some- 
times in front or behind “ backs ” for the same purpose. 
“ Angle of weather’ is the inclination of the sail to 
the plane of motion. The angle which the sail bars 
make with the whip varies in successive bars, giving a 
“bosom ”’ or hollow effect. Sails can be ‘“ double” 
or “ single’ according to whether they have sail area 
on the forward or “ leading side ’’ as well as the trailing 
or “ driving side” or have only a “ leading board ” or 
‘* weatherboard ” on the leading sifle. They are also 
‘left-handed’ or “right-handed” according to 
whether they revolve clockwise or anti-clockwise when 
viewed from the front, the latter being the most usual. 

The primitive sails were improved by being given a 
twist in their length like a propeller, already referred 
to as the “ angle of weather.”’ This has received the 
attention of many authorities from Smeaton onwards ; 
Smeaton’s experiments with a whirling table were 
probably the first attempt to put the matter upon a 
scientific basis. Before his time, and even since, the 
weathering adopted, more often than not, was the 
result of the millwright’s own idea. He generally 
determined the twist by the distance of the trailing 
edge of the sail from the plane of motion described by 
the front face of the whip. As an instance, the follow- 
ing is derived from a windmill built about 1780 by 
Hazledene, a millwright of Shrewsbury and quoted by 
Telford in his MS. account. Radius of the sail from 


the centre of the shaft, 34 ft. 6 in.; length of a sail. 


portion, 30 ft., with 20 bars, evenly spaced ; sail, 7 ft. 
wide at the tip, 8 ft. 6 in. wide at the heel; weathering, 
square at the tip to 7 in. at the sixth bar inwards and 
30 in. at the heel. These dimensions would result, in 
angles of 0 deg. at the tip, about 5 deg. at the sixth 
bar and, gradually, to about 22 deg. at the heel. These 
angles agree fairly closely with the writers’ measure- 
ments of several sails ; but in this instance the “‘ weather 
(leading) board,” 12 in, wide at the tip to 18 in. at the 
heel, appears to be in the same plane as the driving 
side of the sail instead of being canted forward. In 





* Paper read at a meeting of the Newcomen Society, 
held in London on Wednesday, March 28, 1945. Abridged. 


frequently are, with the leading side at a constant 

angle of 20 deg. to 22 deg., and the driving side at an 

angle of 5 deg. at the tip, a profile spproeching aerofoil 

construction is attained. Millwrights may claim to 

have anticipated Phillips’s “dipping front edge,” 

independently arrived at in the early days of aero- 
lanes. 

In the “common” sail, the cloth is held at the 
inner end of the sail by rings, which are corded to 
eyelets in the cloth; cords (in ce, often light chains) 
run down the whole length of the selvedge on either 
side and “pointing lines” are also attached to 
it at different places. Cleats are provided at various 
points of the sail and the cloth can be set at “ first reef,” 
“sword point,” “dagger point,” or “ full sail,” accord- 
ing to the strength of the wind and the power required. 
Each cloth has to be set or furled by hand, one at a 
time, and for this purpose each sail has to be brought 
in turn to the lowest position. It sometimes necessi- 
tates “‘ quartering” the sails, that is, turning them 
edge to wind, braking a mill which is driving hard, and 
choking the stones with grain to help the slowing-down 
process for fear of fire in the brake. At best it is an 
unpleasant operation, and in wet, stormy or frosty 
weather, often a dangerous job. Despite this, the 
common sail is the standard type on the Continent, 
except in Denmark and Germany. 

In Anglesey and the North West, the common sails 
usually differed from those in the East and South, and a 
description of those fitted to Melin y Bont, Bryn di 
may be taken as typical. On the windshaft was a cast- 
iron cross of about 11 ft. span, and in front of this was 
fixed to each arm a sail back with a wooden clamp be- 
hind it, extending about one third down the sail, and to 
the front, a sail frame built up on a whip in the normal 
manner. In front of this again was a second iron cross, 
thinner in section than that at the back, and the whole as- 
sembly was bolted and strapped together. Thesail frame 
tapered in width from 7 ft. to 6 ft., and each bar was 
braced to the back to within three bars of the tip. 

In 1772, Andrew Meikle, inventor of the threshing 
machine, brought out, but did not patent, his “ spri 
sail.” Fig. 2, page 278, shows a spring sail being fitted 
to Outwood post mill, in Surrey; Figs. 3, 4 and 5, 
page 278, show the operation of setting a spring sail at 
Wrawby, Lincolnshire. For the cloth of the common 
sail he substituted a number of “ shutters ” (“‘ shades ”’ 
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or “‘ vanes ’’) of canvas stretched over wire frames and 
hinged on the side nearest to the windshaft. These 
shutters are all connected to a common “ sailbar” by 
means of cranks and work together like the laths of a 
Venetian blind. The sailbar is controlled by quarter or 
half elliptic springs, usually at the inner end of the sail, 
or by a long coil spring lying along the front of the whip 
and often covered by a small wooden box. The tension 
of the spring is controlled from the sail tip by means of 
a perforated or slotted metal strap, a tensioning screw 
or some similar device, and it may be varied so that a 
given wind pressure is required to open the shutters 
and “spill the wind.” Each sail has to be adjusted 
individually, but once adjusted it is practically self- 
governing. When a mill runs with spring sails, the 
pressure on each sail is relieved when it comes to the 
bottom position between the body of the mill and the 
wind. The shutters then close with a clap, and in 
wet weather a shower of drops of water is thrown on 
to the mill, necessitating a considerable degree of 
weatherproofing. It was common practice to run a 
mill with two common and two spring sails, since the 
shuttered sail never gives the power of a well-designed 
common sail; but a pair of each gives self-regulation 
together with fair driving power. 

In 1789, Captain Stephen Hooper patented (No. 1706) 
what came to be known as the “ roller reefing sail,” 
examples of which, at Seaton Ross, in Yorkshire, are 





WINDMILL SAILS. 











Fig. 4. 


illustrated in Fig. 6, opposite. It is a modification of the 
shuttered sail, and for shutters are substituted small 
roller blinds ; the bottom of one blind is connected to 
the bottom of the blind next to it by means of a webbing 
strap or “ listing” at each end. The twin shutter bars 
to each sail are operated by two wooden rods called 
“air poles,” which are connected to a spider coupling 
in front of the windshaft by bell-cranks and links. The 
windshaft is drilled and remote control of all the sails at 
one time can be obtained by means of gearing operated 
by an endless chain hanging down at the rear of the cap. 
Hooper claimed that the regulation was automatic 
by centrifugal force, but in practice this is not so. 
What has been known ever since in England as the 
“ patent sail,” was protected by William (afterwards 
Sir William) Cubitt in 1807. Fig. 7 shows the patent 
sails of Penny Mill, in Lincolnshire. It is an improved 
form of Meikle’s sail. A hole is drilled through the 
windshaft while the mill is at work and through it 
is passed an iron “ striking rod,” which is connected 
in front to the sailbars by means of a spider coupling 
(which rotates on it) and by rods and levers. These 
control the shutter bars to which the shutters are 
attached. At the rear end of the striking rod is fixed 
a rack which gears with a pinion, mounted on a common 
spindle with a chain wheel, carrying an endless chain 
on to which are hung weights. These take the place 
ofthe spring in Meikle’s sail and can be increased or 
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OPERATIONS IN SETTING A SPRING SaIL. 


decreased according to the power required or changed 
over from one side of the chain to the other, so that the 
mill is “sailed in” or “sailed out” without being 
stopped or the sails touched in any way. 

Annular sails were described in a paper on “ Suffolk 
Windmills, Part II—Tower Mills,”* and Catchpole’s 
“ sky-scrapers ” were similarly dealt with. They con- 
sisted of longitudinal shutters fixed to the tip of the 
leading edge of the sails, operated with the ordinary 
shutters and acting as very effective flaps or air brakes. 
At Tollerton Mill, in Yorkshire, a similar method was 
employed: on some roller-reefing sails. In this case, 
however, they were fitted in the leading boards of the 
sails. At Noordbroek, in Ghent, Belgium, the last 
bay of each patent sail is fitted with three longitudinal 
shutters. A combination of spring and patent sails 
has been used and examples are still to be seen. The 
most obvious method is to insert half-elliptic springs 
between the spider coupling and the sail rods of patent 
sails, and this was done on Outwood (Fig. 8) and 
Trumpet Hill smock mills near Reigate, Surrey. 
neater method was adopted at Patcham Mill, Sussex, 
where the spider itself is built up of laminated springs. 

The Berton sail was fitted to many French wind- 
mills in the Loire Valley, the Plain of Beauce and 
Brittany. From nine to a dozen unpainted soft- 





* See ENGINEERING, vol. 155, pages 34 and 78 (1943). 
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wood slats are mounted on oak stocks and are con- 
nected by hardwood pivot cross-beams. Flat clips 
of hoop iron, enclosing both sides of the slats, are 
nailed on and pivots are screwed on these clips and 
bear in hardwood or cast-iron bearings fixed to the 
stocks. To one of the pivot cross-beams of each sail 
is fixed a bell-crank, and from each crank a sail rod 
extends to a lug on an internal gearwheel mounted on 
a stub axle in front of the wooden windshaft. This 
is engaged by a spur pinion mounted on a rod running 
right through the windshaft, and by turning this rod 
at the rear the sail can be opened, presenting a con- 
tinuous surface to the wind with a constant angle of 
weather, or closed with the slats one on top of the 
other like a parallel ruler. The sail is not self-regulating, 
but all sails can be operated together without stopping 
the mill. 

In 1924, a Dutch millwright, A. J. Dekker, won the 
first prize in a competition organised by De Hollandsche 
Molen to improve the old-fashioned windmill without 
spoiling its appearance. His prize was for two improve- 
ments, namely, the streamlining of the sail by means 
of an aluminium or zine sheet aerofoil fixed to the 
leading edge and covering two-fifths of the width of 
the sail, and the reduction of friction by the applica- 
tion of a roller bearing to the front journal of the 
windshaft. Additional advantages are that there is 
no wind pressure at the back of the sails, which can 
be turned as much as 60 deg. out of the eye of the 
wind ; the sails are quieter when at work, and it is 
possible to obtain a high surface finish on the leading 
edge with enamel paint. The Dekker sails illustrated 
in Fig. 1, on the opposite page, are on the mill at 
Dudelande, in South Beveland, Holland. 

These improvements were tested by the State Aero- 
nautical Research Institute, first in a wind-tunnel and 
then on a windmill, against the normal type of sail. 
The sails had a span of 28 m. (93 ft.), and a width of 
12 ft. 6 in.; the windshaft and sails together weighed 
12 tons. It was found that the Dekker roller bearing 
reduced the shaft neck friction to one-seventh of the 
old value (this would be less in an English mill). With 
the old type of sail at 15 r.p.m. in a stiff wind, 50 h.p. 
was developed and, while 22 per cent. of the wind was 
utilised, only 9 per cent. to 11 per cent. was converted 
into useful work. With the Dekkerised sail, 74 per 
cent. of the wind was utilised and from 34 per cent. 
to 52 per cent. was converted into useful work. The 
Dekkerised sail was therefore three times as efficient 
as the old type. In a full year’s running, a Dekkerised 
mill in Amsterdam gave a power output of 290,000 h.p.- 
hours. In 1925, mills began to be Dekkerised and by 
1933, 56 mills had been converted, while in 1933, at 
Ghystel, in Belgium, an entirely new mill has been 
erected to generate electric current. In 1931, a corn 
mill in the city of Amsterdam was idle only one day 
for lack of wind. 
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optimum positions, and a better balance is obtained. 
It is possible, however, to overcrowd a mill with sail. 
Smeaton favoured the five-sailed mill (Fig. 6); but 
when one of its sails is seriously crippled, the whole 
mill is put out of action, since it is then completely 
out of balance. The advantages of the six-sailed mill 
(Fig. 7) are obvious ; it can be, and has been, run with 
four, three and two sails. Kight-sailed mills were 
| also built in England, but only one now survives with 
|its full complement of sails, at Heckington. Four 
five-sailers remain at work, at Alford, Burgh-le-Marsh, 
Coningsby and Skirbeck, respectively, and two six- 
sailers with all their sails complete are at work, at 
Alford and Sibsey. All these are tower mills in Lin- 
colnshire, the home of the English multi-sailed mill, 
owing to the method of mounting sails on a cross 
(Fig. 7), which lends itself to multiplication without 
difficulty. The only multi-sailed mill with sails mounted 
on stocks passing through a poll-end was the six-sailed 
post mill at Anscombe, Kingston Down, near Lewes, 
Sussex, which was blown down in 1916. Peter Payne, 
|a Kentish millwright, fitted a glass “neck bearing ” 
| for the windshaft of this mill. 

On shuttered sails, a wide variety of detail can be 
found in striking gears. Shutters may be entirely of 
wood, of canvas stretched over wooden frames, or 
wire frames with canvas may be used. The shutters 
in all cases have cast-iron pivots at their inner ends, 
|and these work either in iron sockets screwed to the 
|sail cr in wooden sockets in the sail frame itself. a 
|cheap but bad practice. The pivots on the leading 
side of the shutter are combined with cast-iron cranks 
Fic. 8. Four-SaiLep Mint wira @wo Sars | perated by the wooden sail-bar which connects them. 

Ruovep | In the case of patent sails, the sail bars are all con- 
. | nected to a spider coupling or a “ bull-nose ” (Fig. 7) 
, fixed at the front of the striking rod and it is in 

Illustrations of early windmills in Western Europe | these connections that some of the widest variations 
always show them with four sails and the earliest | are found. The problem is to convert the motion of 
record of a multi-sailed mill in England appears to be | the striking rod, which is at right angles to the sails, 
at Newcastle-on-Tyne, contained in Smeaton’s reports ; | into the motion of the sail rod along the sails. The 
this is a five-sailer. The Mediterranean Islands and the | most usual method is to bolt an A-frame or “ harp-iron ” 
Iberian Peninsula already had multi-sailed mills. The | on to either side of the stock or back, as near to the 
chief advantage of a multi-sailed mill is better starting, | spider as convenient. A crank is pivoted from a spindle 
and there is also greater driving power. This increase, | bridging the tops of the harp-irons, and is free to swing 
of course, could be obtained by lengthening or widen- | between them. Yoked to this are two rods, a short 
ing the four sails; but lengthening them presents | one passing upwards and forwards to the spider and a 
difficulties, since the power does not increase propor- | long one passing down along the sail to the sail-bar. 
tionately to the length of the sail, which must be m&de | At the other end of the striking rod, the arrangement 
stouter to ca its own weight. When increased | of rack, pinion and chain wheel used by Cubitt vas not 
width is required, much the same difficulty arises. It followed in all areas. The chief modification was to 
is held by some, moreover, that the double sail is not | substitute a sliding block for the rack and to link it to 
so efficient as the single sail with a well-designed leading | a cranked and pivoted rocking lever projecting from 
board. | the cap (in the case of a tower mill). From the end of 

An additional advantage of the multi-sailed mill is | this lever a chain bangs down to the stage or the ground, 
its more even running. This arises from the fact that | and is loosed up over a pulley fixed to the fan stage 
when one sail is in the lowest position, and doing very et frame and down again to the lever. This enables 
little work, there are several sails instead of one in | the lever to be raised or lowered by pulling one side 
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or the other of the looped chain and weights, ‘Fig 7), 
and the latter can be hung on in just the same manner 
as with Cubitt’s original arrangement. In many 
cases, the striking chain is inside instead of outside 
the mill. Governor gear was also used. 

In building a sail, the favourite material was Danzig 
pine ; this timber is light and tough and not liable to 
break without warning. It is rather coarse-grained, 
with a fair number of knots, but a sweep made of it 
would last from 20 to 30 years and occasionally 40. 
The main =— is called the whip; the end nearest 
to the wind shaft, the “ heel”; and the extremity the 

“point.” The driving portion, containing the shutters, 
varies from 20 ft. in small mills to 30 ft. in large, and 
the breadth from 5 ft. to 6 ft. The number of bars 
varies from nine to twelve. The whips are often run 
up into the head; this was always so when the shaft 
was wood and was supposed to make them more secure. 
Whips, viewed from the front, are always cut in two 
distinct tapers, about 1 in. from heel to centre and 2 in. 
from centre to point. Looking at the front, at the 
point where the heel bar through, the width 
is from 7 in. to 8 in., at the centre from 6 in. to 7 in., 
and at the point from 4 in. to 5 in. Viewed from the 
side, at the heel bar the thickness is about Sin., at the 
centre 9 in., and at the point 4 in. 

The whips are straight on the leading and face side, 
the tapers being on the back and driving side; the 
mortises were squared from the first two. After the 
whips have been planed true, the bars are spaced off 
about 3 ft. apart ; the mortises at the heel are marked 
about ? in. wider than the bars and slightly taper to 
allow an oak wedge to be driven in to hold them 
Kent and Sussex, the older sweeps were generally made 
with canvas shutters, that is, a light wooden frame with 
canvas tacked on. They were about a foot wide and 
winding to match the weather of the sweeps. On 
account of the cost of frames, they were 
superseded by boards, about 9 in. wide, three to a bay, 
but these never make such a good job as the canvas. 
The pivot bearings of shutters were, in Kent, generally 
cast iron and occasionally brass. In Sussex, it was com- 
mon practice to make them of wood. When tle pivot 
bearings are of iron, they are called “ thimbles,” and 
those that the ing shutters are bushes driven 
directly into the whip on that side. The continuous 
strip (sometimes used in Sussex) to receive the shutter 
pivot is aerodynamically bad as it increases edge 
ae In good practice, the hemlaths are cham- 
e 





CONSUMPTION OF NON-FERROUS 
METALS. 


Tue reduced demand for munitions in the first 
six months of 1945 is reflected in statistics relating 
to metals coming within the scope of the Non-Ferrous 
Metal Control, recently published by the of 
Supply. The metals concerned are copper, zinc, lead, 
tin, nickel, cadmium, antimony, cobalt and manganese. 
The two chief metals affected are copper and nickel. 
Thus, whereas the amount of virgin copper consumed 
in the United Kingdom was 348,139 tons in 1944, 
448,631 tons in 1943, and 490,772 tons in 1942, the 
figure for the first quarter of the present year was 
81,103 tons and that for the second quarter 72,378 tons. 
Similarly, the quantity of virgin nickel consumed in 
1944 was 12,420 tons, in 1943, 17,218 tons and in 1942, 
21,751 tons; in the first quarter of 1945 it was 2,421 tons, 
and in the second quarter 2,214 tons. The consump- 
tion of virgin zinc has also declined, the total for 1944 
being 184,241 tons, that for 1943, 222,785 tons, that 
for 1942, 258,564 tons, and that for the first six months 
of 1945, 88,120 tons. 

Corresponding figures for lead, tin, and antimony 
indicate that the consumption of these metals has not 
been affected to the same extent as has that of copper 
nickel and zinc. Thus, 205,385 tons of imported lead 
and lead bullion were consumed in 1944, 197,013 tons 
in 1943, and 229,462 tons in 1942. For the first 
quarter of 1945 the tonnage consumed was 51,517, 
—, for the second quarter, 55,265. The totals for 

tin were 18,435 tons in 1944, 17,631 tons in 
1943, and 23,478 tons in 1942, and those for the first 
and second quarters of the present year, 3,949 tons and 
4,067 tons, respectively. The consumption of antimony 
metal and of antimony compounds expressed in terms 
of the metal, was stationary at about 4,000 tons 
in 1942 and 1943, but increased to 4,772 tons in 1944. 
The fact that 2,613 tons were consumed in the first 
half of 1945, indicates that the increase was maintained. 
Of the remaining metals, the rate of consumption 
of cadmium, of about 400 tons per annum in 1942-44, 
was maintained in the first six months of 1945; the 
consumption of manganese in the production of light 
and copper alloys dropped from 1,305 tons in 1943, 
to 861 tons in 1944, and to 278 tons in the first two 
quarters of 1945; and the consumption of cobalt, 
which was 787 tons in 1944, stood at 363 tons in the 
first half of 1945. 
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INTERNAL-COMBUSTION ENGINES. 


568,587. Valve Guide. The Austin Motor Company, 
Limited, of Birmingham, and H. N. Charles, of Birming- 
ham, (1 Fig.) September 6, 1943.—The invention is a 
valve guide for internal-combustion engines, and has 
for its object to effect improvements with a view 
to reducing valve noise. It is well known that, if the 
valve-yuide clearance is made very small, the valve stem 
is liable to stick due to its lateral expansion when heated, 
because the valve guide, being set in the cylinder head 
or cylinder block, cannot expand freely in a lateral 
direction, and furthermore its temperature will be 
governed by that of the cylinder head or cylinder block 
which, under running conditions, will be less than that 
of the valve stem, especially if, as is often the case, the 
guide is in contact with cooling liquid. As a consequence, 
it has been found necessary to allow considerable free- 
dom of the stem within the guide, with the result that 
a good deal of noise is produced and leakage of oil and 
gases between the valve stem and the guide may take 
place. A indicates a cylinder head of conventional form 
having inserted therein a valve seat. B indicates the 
usual water space. C is one of the valves, also of con- 
ventional form, being impelled towards the valve seat by 
coil springs. E is the lower or inner portion of the valve 
guide and it is set as a tight fit in a hole bored to receive 
it in the cylinder head. The portion E of the guide has 
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a short portion e extending above the top of the head. 
The stem is arranged to have relatively free clearance in 
the guide portion E, the clearance being sufficient to ensure 
that lateral expansion of the stem under working con- 
ditions will not cause sticking of the stem in the guide. 
F is the upper portion of the valve guide, being formed 
of bronze or®other metal having a relatively high co- 
efficient of expansion. It is bored to receive the valve 
stem as a relatively close but free sliding fit. It is 
recessed at f to receive the upper end e of the guide 
portion E as a good fit ; and the recess f is carried up a 
short distance beyond the portion e so as to leave an 
annular recess or “ heat break ’” G between the top of the 
portion E and the top of the recess f. A stepped flange 
is formed on the lower end of the guide portion F, the 
springs bearing down thereon and being located thereby. 
At the upper end of the stem there is fitted the usual 
stepped washer and split cotters. The lower part of the 
valve stem will receive heat from the valve and con- 
sequently its temperature will be relatively high but, owing 
to its free clearance in the guide portion E, it can expand 
freely without danger of sticking in the guide. The 
guide portion F will receive heat from the upper part of 
the stem; but owing to its relatively high coefficient of 
expansion it will always leave a working clearance and, 
owing to the “ heat break” G, it will receive com- 
paratively little heat from the guide portion E. As a 
result the clearance between the stem and the guide 
portion F can be relatively small,so ensuring a good seal 
against the passage of oil and gases. (Accepted April 11, 
1945.) 





PUMPS. 


568,492. Duplex Pump. J. H. Carruthers and Com. 
pany, Limited, of Glasgow, and G. K. Johnstone, of 
Glasgow. (3 Figs.) November 17, 1943. —The invention 
is a slide valve assembly for the power cylinders ot 
duplex pumps. The slide valve assembly includes two 
main valves and two cut-off valves L and K operating op 
the backs of the main valves. Each main valve is 
operated from the piston of the other cylinder and each 
cut-off valve is operated from the piston of its own cylin. 
der. The main and cut-off valves are constituted py 
simple ported blocks mounted between the two valve. 
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operating spindles A’ and B’ within the valve chest. 
Secured on each valve spindle A’ and B’ are two pairs of 
lugs. One pair of lugs E engages the ends of one main 
valve, and the other pair F engages the ends of the cut-oft 
valve associated with the other main valve. Thus each 
valve spindle reciprocates one main valve and one cut-off 
valve. The bosses carrying the lugs engage guide sur. 
faces M on the walls of the valve chest and also locate 
the valves laterally in their proper positions. The con- 
struction is very simple, the valves having no lateral 
extensions which partly embrace the valve spindles, 
while ensuring that the valves and spindles are efficiently 
guided. (Accepted April 6, 1945.) 


MISCELLANEOUS. 


567,622. Dynamometer. W. F. D. Walker, ot West- 
minster. (2 Figs.) July 12, 1943.—The invention is a 
rotary absorption dynamometer of the type in which 
annular axially-movable screens are employed to vary 
the volume of the medium acting on, and hence the 
resistance offered by, the dynamometer while the appa- 
ratus is in motion and of the enclosed fan brake kind. 
It has for object to secure a uniform distribution of the 
load on the rotary element whereby a smoother constant 
curve results, to improve the balance and cancel vibra- 
tion of the apparatus, and to eliminate uneven thrust 
from the bearings carrying the rotary element. Stan- 
dards 1 are secured to box-section pedestals mounted on 
a channel-iron base frame and carrying bearings for the 
horizontal shaft on which radial paddles 6 are fixed, 
the pedestals and standards constituting end-stands at 
the head of which a horizontal angle-iron frame 7 supports 
bearings in which a transverse threaded lead-screw 9 is 
journalled and at the bottom of these end-stands a pair 
of angle-irons 10 have secured to them a transverse rod 
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located in the same vertical plane as the lead-screw 9. 
Between the end-stands are disposed a pair of circular 


screens 12, one on each side of the paddle element and 


co-axially therewith. These screens constitute the casing 
of the dynamometer and are supported equidistantly 
from the central vertical plane of the paddle element 
by the lead-screw 9 and the rod. Each screen 12 consists 
of a cylindrical metal wall, of a diameter Slightly in 
excess of that of the paddle element, secured at its edges 
to a frame consisting of a pair of mutually opposed angle- 
iron hoops 13 of which each outer one is fixed to an 
annular plate 14 constituting an end wall of the casing, 
and at their highest point each of the frames supporting 
the screens 12 is attached to a bracket having an inter- 
nally threaded boss 15 working as a nut upon the lead- 
screw 9. One end of the lead-screw 9 is squared for the 
reception of a crank-handle, by turning which the screens 
12 can be caused to move axially in opposite directions, for 
the purpose of varying the volume of the air acting on 
them. The result of such simultaneous movement of the 
screens is to cause the load to be varied symmetrically 
with respect to the central vertica] plane of the paddles. 
(Accepted February 23, 1945.) 
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7 Sion tine eamandliteies E, is the “excitation ratio” and consider two representative cases as follows : 
ALTERNATING-CURRENT q Vn (i) cos ¢ = 0-8, ¢ = 37 deg., and @ = 36 deg. 


TRANSMISSION—III.* 
By Dr. T. F. Watt, M.1.E.E. 
(Concluded from page 202.) 


(20) Operation of a Three-Phase Generator Supply- 
ing Power Through a Long-Distance Transmission 
Line.—The performance of a system which com- 
prises a generator connected to a long transmission 
line is of great practical importance and will be 
considered briefly in what follows. In Fig. 81 is 
shown the vector diagram for one phase of a three- 
phase generator of which the terminal pressure V, 
is constant both as regards magnitude and frequency, 
it being assumed that the machine is supplying a 
current I, at a power factor cos ¢. The angle © 
defines the displacement between the field excita- 
tion e.m.f. E, and the terminal pressure ; that is 
to say, © represents the displacement of the axis of 
the rotor field when the steady load comes on to the 
machine. 

The pressure vector A B corresponds to the syn- 
chronous reactance X,,, viz., 





Xcy = Zm + 2%,¢ Ohms per phase, - (117) 








(es00.z.) Oo 


where 2,, ohms per phase is the mutual reactance of | 
the armature and the rotor field coils ; that is to say, | 
the reactance which corresponds to the rotating field | 
produced by the armature current and is, in fact, | 
the “ armature reaction ’’ reactance. The quantity | 
Z,¢ Ohms per phase is the leakage reactance of the | 
stator winding, so that the vector equation for the 

stator pressure may be written, | 
E, = V, +54 2m + 2%) = Vit G1, Xey - (118) 
The active power delivered by the generator is 

Wac = V, 1, cos ¢ watts per phase, 

and since 
I, Xgy cos ¢ = E, sin , | 


{ 
1 


it follows that 
Wac = 


ee ee 





8Y 
The magnitude of the e.m.f. vector due to the 
rotor field excitation is 


E, = V(V, + 1, Xsy sin $)* + (1, Xgy cos g)*. (120) 

It is now becoming the practice to express the 
electrical quantities pressure, current, power and 
reactance as ratios of the rated output data of the 
machine, viz., V,, I,, W,, in which the suffix n 
denotes the normal or rated value. The synchronous 
reactance is then expressed as 





In Xsy 








€gy = . (121) 
Vn 
Consequently, equation (118) may be written 
E, ed V; . L Xsy In 
Va ~ Va tT? Te “Vs | 
~ V; . I, | 
_ Was + £7 €sy- . (122) | 





| 
* Part II of this series appeared on pages 421, 461, and 
501 of ENGINEERING, vol. 158 (1944). 





| the expression (122) this involves a decrease of —— 


of the machine and, when the magnetic system is 
only slightly saturated, this quantity is equal to the 
ratio of the rated field current I,, to the no-load 
field current I,,. The ratio 
XsyIn _ 
Vn = €sy 





is the percentage synchronous reactance pressure or, 
more briefly, the “ synchronous reactance.” 

The magnitude of the rotor field excitation ratio 
is then, 


B/E bm) mons) 
(123) 


The active power may then be expressed by the 
relationship 











Wae_ E, Vi In 
Wn Vn V. In €sy ; 
that is, 
Wa FE, V, : 
WwW, = Va Vn ale sin Qe, (124) 
| where 
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and the ratio ¢ 


1 
, that is —— ,is termed the “ no- 
€sy 


J 
load short-circuit current ratio.” 

The maximum value of expression (124) is ob- 
tained when © = 90 deg., in which case the active 
power will bring the machine to its limit of “ static 
stability,” viz., 

We SR °% 2 
Wr - Vn Vn €sy . 


This expression shows that the limit of static 





. (126) 


: ' ‘ Vv; 
stability increases with the terminal pressure’ 
¥ n 


E 
with the excitation ratio vy and with the no-load 
n 


It is to be observed, how- 


SY 
ever, that doubling the short-circuit ratio does not 
double the limit of static stability ratio, since as 


ee 
short-circuit ratio yl 


=. ° P E 
—— increases ¢,, decreases, and in accordance with 
€sy i 


E, 
Vn 
Considering, for example, a turbo-generator for 
which 
Vi I, 
tui Sal wlan =& 
a a Tae 








Substituting these values in the expression 


E, V; Ri 2 ji, “ 
nna/ {yt cox gi sin $ } + {7 cox ons | 


E. 
it is found that 7 = 2-72, so that the limit of static 


n 
stability as given by expression (126), is, 

Wer E, V, 1 ik i 

W, ts 2-72 x 1 x 0-5 = 1-36. 
The vector diagram for this case is‘shown in Fig. 82, 
the dotted lines defining the limit of stability condi- 
tions ; that is, © — 90 deg. The overload capacity 
stated in terms of the rated active load is, 

Wer — Wer mt 1-36 Sa 

Wace 0-8W, 88 
so that the generator can be overloaded to the 
extent of 70 per cent. of its rated active load, and, 
consequently, a very high margin of safety is pro- 
vided against the danger of falling out of step. 

(ii) For this case, it is assumed that cos ¢ = 1, 
and it will be seen that the static limit of overload 
as referred to the rated active load of the machine 
is now very much less. The vector diagram is 
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shown in Fig. 83, from which it appears that 


» =2-24, O= 63deg., 
Vn 


and, 

Wer a oa - oe 

We = 2X1 x 0-5 = 1-12, 
so that the generator can now only supply an over- 
load to the extent of 12 per cent. of its rated load. 

The respective sinusoidal relationships between 
the active load and the angle © for these two cases 
are shown together in Fig. 84, the full-line curve 
referring to case (i) and the chain-dotted curve to 
case (ii). 

Now assume that the generator is supplying, 
through a long-distance transmission line, a network 
at the constant pressure V,. Then, write the 
fundamental equations (90), page 3, ante, in the form 


Tt = c0s al+jptsinal 


. (127) 
Ole font -¢ cos al 
That That 


V. 
where I,4, =~ is the natural current of the line, 


For a given length J km. of transmission line the 
pressure V, at the sending end depends only upon 
the magnitude and phase of the current I, which is 
being supplied to the network. If the network load 
has a phase angle ¢;, then, 

L I, ids 


That That 
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from which it follows that 7 


= af cota a ao 
and for the special condition ve ee line is trans- 


mitting its natural current, that is, 


» V1 —sin2alsin¢g, 
V; 





i = ainda lain dy 


= That» 





and hence 


- (128) 


For reasons governed by considerations relative to 
the transformer and to the line itself, it is usual, in 
transmission-line practice, to ensure that the ratio 
v, 
this condition, equation (128) shows that the mini- 
mum value of ¢, for a line 500 km. long («/ = 
30 deg.) is given by the equation 

1 — (1: 15)? _ 

0-866 


is not much greater than about 1-15. For 


— 0-37, and cos ¢, = 0-93 

(129) 
the negative value denoting a lagging current. 
Since sin ¢, cannot be greater than unity, the con- 
ditions specified for this problem can only apply for 
lines which satisfy the requirement that (see also 
Fig. 85) 

sin (2 a1) < 0-32; thatis, / 155 km. 

The relationships which define the phase angle ¢, 
at the sending end of the line may now be derived 
as follows. Assuming for clarity, that I, = Ing, 
then the second of the equations (127) may be 
written 


sin $, = 


=jsinal+e®cosal. . (130) 


i 
That 
that is, 


nt = + jcosa,lsin ¢, 
and the magnitude of 1, is then given by 
2 
7) = cos* x 1 cos* ¢, + (sina! + cosalsin ¢,)* 
T nat 
which reduces to 
2 
( i ) =1+sin 2a/sin ¢, 
T nat 
Substituting for sin ¢, from equation (128), 


ris) =4/2-(H) - 


Again, writing the second of the equations (127) in 
the form 


(< emer ere 
T nat. 


. (131) 


(132) 


then 
cos al 


*() 


If, for example, the line is 500 km. long, then « 1 = 


- (133) 


Vv 
30 deg., so that for ¥v. = 1-15, equation (132) gives 
2 


pt = 0-823, and from equation (133) 
nat 


cos gy 


= 1-05; 
cos ¢. 


. (134) 
2 
sin ¢, is given by the expression (128). In Fig. 85 
page 281, the lower curve gives the relationship 
of cos ¢, and the length of the line, and has been 
derived from equation (128) for the condition that 
: = 1-15. If then, v, is not to exceed the value 
]- 15, the value of sin bs must not fall below the 
value corresponding to the lower curve of Fig. 85, 
and for the ratio 

cos $y 

——} = 1-06, 

cos $2 
as derived above for a line 500 km. long, the upper 
eurve of Fig. 85 will define the corresponding values 
of ¢,. The two curves-give the boundaries by which 


the requirements are satisfied that ¥ shall be not 
2 


greater than 1-15 and also that cos ¢, shall have a 





suitably high value in accordance with the following 


considerations. The value of cos ¢, for the generator 
should not be much less than 0-9, because if the 
generator is designed to give its rated output at a 
lower value of cos ¢, when it is supplying the load 
directly, then if it has to operate through a long- 
distance transmission line its power factor will rise 
and this implies a reduction of the excitation ratio 
stand consequently a reduction of the limit of 
n 
static stability in accordance with equation (126). If, 
however, the same generator is redesigned for a 
higher power factor, the machine will have a higher 


ratio of oh. and consequently a higher limit of 


static stability. It is necessary, however, to keep 
in view the fact that a higher value for cos ¢, 
for the generator is only advantageous if the no-load 
short-circuit ratio can be substantially increased as 
compared with a generator of lower power factor. 
This is particularly evident with regard to values 
of the power factor in the neighbourhood of unity. 
For example, take the case of the turbo-generator 
considered in the foregoing for which the no-load 
Lecle = 0-5 and cos ¢, =0°8, 
and for which it has ex seen in the foregoing case (i) 
that a = 1-36. Suppose then that this value of 


the stability limit be given, it is easy to deduce 
from equation (123) that the relationship between 


short-circuit ratio is ——— 
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where v, v, is the transformer regulator ratio, 


Toes X 


Vv; 
X = (X,, + X,) the total reactance of generator 
and transformer, and v the transformer ratio. 

The length of line which gives minimum stability 
ean easily be seen by writing the denominator of 
(136) in the form 


sina l + enat vz cosal = V14 he € nat Ua) Sin (a 1+ y) 
where 


€ nat Ui - 


tan y = €nat Up- 


The limit of stability will then be a minimum for 
(al + y) = 90 deg., the corresponding length of 
line being given by 


tana / = tan (90 deg. — y) = . A (137) 

€ nat YR 

This result shows that the length of line for minimum 
stability increases as the total reactance ¢é,, 
decreases and also as the factor v, decreases, 


Assuming then the following data as an example, 
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cos ¢, and the ratio Coals may be expressed as! 
n 


I, 
V, = jeandy 


— sin tty / (ME) cont 4 (He) - cos? ¢,. (135) 


and this relationship then leads to the following 
results : 


follows, when L 


sce _ 
In 


(Isc)o 
In 
0-922 
0-582 

0-50 


cos ¢, 


1-0 

0-9 

0-8 
These results show clearly how rapid is the necessary 
(Isclo 

In 

greater than 0-9. Since, however, in the case of 
turbo-generators, experience shows that a no-load 
short-circuit ratio greater than 0-6 is uneconomical 
and since turbo-generators can hardly be expected 
to be used exclusively for long-distance transmission 
purposes, the usual practice is to design the machine 
so that the value of cos ¢, is not greater than 0-9. 
For water-driven generators, high values of the no- 
load short-circuit ratio are more easily obtained, 
but even in this case it is common practice to design 
the machine so that the value of cos ¢, is not much 
greater than 0-9.* 

If the generator is supplying a network at constant 
pressure V, through a long-distance transmission 
line (Fig. 86, page 281) and if it is coupled to the 
line through a transformer, it can be shown that 
the limit of static stability is given by 

a ae 
(Vn)arx 7 
(sina l + enat vg cos « l) 


increase of the ratio for values of cos ¢, 


Wer _ 


— (136) 











* Elektrotechnik und Maschinenbau, March 21, 1944. 
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= = 2-72, and v, = 1-15 
(Vn)aex . 


Inat Xv? Inet X 
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€ nat v,? = 
that is, 
(Isclo (Wn)axx — 
In 
= 2 +.0-12 = 2-12, .e., 212 per cent. 
Then from (136), the limit of static stability for a line 
300 km. long is given by 
Wsr _ 2-72 x 1-15 
Was 0-309 + (2-12 x 1-15? x0-95) 
since for 1 = 300 km., al = 18 deg. If the trans- 
former regulator ratio v, is reduced from 1-15 to 
1-0, then 


Wnat 


— (Wadenans 


= 1-052 
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Waat 
When V,, = 1-15 the minimum stability is obtained 
for a length of line such that 

1 1 

cnet vi 2-12 x 1-15 

that is, «1 = 19-7 deg., and / = 324 km., 
case 


= 1-17. 


= 0-357 





tanal = 
in which 


Wer 
Wnat 
If the regulator ratio is reduced to v, = 1, then 
tan y = 2-12, y = 65 deg., and the length of line 
for minimum stability becomes 415 km. 
Now referring to the fundamental equations for 
the transmission line, viz., 


V, = V, cosal+jZ,I,sinal 
L=57: sinal + I, cos l, 


= 1-050. 


it is seen that if the load current is 1, = 0, the current 
I, at the sending end will be the charging current of 
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the line, so that, 
IL=Ih= Z sina 1, and V, = V, cosa l. 
From these equations it follows that, 
tanal = ic ; 


If the field of the generator is unexcited and a 
pressure V, is applied to the stator terminals then 
the magnetising current will be 
I Vs 

; * (Xsy + Xz) 
so that 
ee V; dade 

Tost ‘Inat (Xsy + Xx) 0? € nat 
If, therefore, the generator is not to become self- 
exciting it follows that the charging current’ must 
be less than the magnetising current ; that is 








tan a / must be less than (138) 
€nat Up 
But it has already been shown by expression (137) 


that the condition for minimum stability is that 





tan « 1 must be less than so that this condi- 


fnat UR 
tion is also the boundary condition which decides 
whether the machine will self-excite or not. In 
practice, self-excitation must be avoided on account 
of the danger to the machine, and this consideration 
rules out the practical possibility of utilising the 
greater static limit of stability which would be 
obtained by increasing the length of line beyond this 
critical value. Alternatively, if a given length of 
line is necessary for supplying the network, equa- 
tion (138) defines the value of the minimum no-load 
short-circuit current ratio. 

‘The general relationships which determine whether 
a three-phase synchronous generator will, or will not, 
self-excite when connected to a condenser load, may 
be summarised as follows :— 

(i) Suppose the machine is connected to a trans- 
former and is running on open-circuit. If the rotor 
field is excited so as to produce a terminal pressure 
of V, volts per phase and the transformer terminals 
are then short-circuited, the magnitude of the steady 
short-circuit current which will flow is 
(139) 


(Isclo = amperes per phase 


V3 
(Xgy + Xq)v* 
where X,, ohms per phase is the synchronous 
reactance of the generator, X,, ohms per phase is the 
leakage reactance of the transformer, and v is the 
transformer ratio. 

(ii) Next suppose the machine is driven at the 
speed of synchronism and the rotor field circuit is 
open. If a potential difference of V, volts per 
phase is connected to the transformer terminals the 
current which will flow (see Fig. 87, opposite) is 


amperes per phase (140) 


Tuo = Vs 
mo (Xsy + Xq) # 
and is the no-load magnetising current of the 
machine, so that, 
(Isclo = Ino- 

(iii) If the rotor field circuit is open and a balanced 
three-phase condenser load of capacitance C farad 
per phase is connected across the transformer ter- 
minals, then, in order that a current of I, amperes 
per phase shall flow in the capacitance load, a 
terminal pressure of V, volts per phase will be 
required where, 
~ @’ 
that is, the slope of the condenser characteristic 
line O A in Fig. 88, opposite, will be given by 


Vs 


. (141) 


In Fig. 88, the open-circuit characteristic O P is also 
inserted for reference, the slope of the straight-line 
portion of this characteristic being given by, 


tana = D2 = (Xpy + Xz). (142) 
HO 
If now, 8 = a, that is if 
l 
‘eau = (Xsgy + X) v (143) 


a critical condition is obtained, since the condenser 





characteristic line O A will then coincide with the 
straight-line portion of the open-circuit character- 
istic. If the angle f is less than the angle a, the 
capacitance current through the machine will pro- 
duce a magnetising armature reaction effect and, 
provided that there is some remanent magnetism 
in the rotor field system, the machine will self- 
excite to a terminal pressure of a magnitude which 
will be determined by the point of intersection Q 
of the condenser characteristic line O A and the 
open-circuit characteristic OP and it is to be 
observed that the limiting factor which determines 
the value this pressure will attain is the saturation 
effect on the curvature of the open-circuit character- 
istic. If this characteristic were to remain a 
straight line such as OST, Fig. 89, for all values 
of the exciting current, there would be no limit to 
the pressure to which the machine would self-excite 
since there would be no point of intersection for the 
two characteristics of Fig. 89. The critical con- 
dition for self-excitation as expressed in (143) is 
that the condenser load reactance shall be in re- 
sonance with the sum of the synchronous reactance 
and the transformer leakage reactance, that is 
wC (Xgy + X7) 0? = 1. (144) 

The construction shown in Fig. 89 for the magni- 
tude of the pressure to which the machine will self- 
excite is precisely similar to that of a shunt-excited 
direct-current generator running at constant 
there being then a critical value for the shunt field 
resistance above which the machine will not self- 
excite at that speed. 





LITERATURE. 


Flour Milling. By J.F.Lockwoop. The Northern Pub- 
lishing Company, Limited, 37, Victoria-street, Liver- 
pool,1. [Price 25s., including postage.) 

Tuts new text-book on the vitally important subject 

of flour milling is unique in several respects. Unlike 

most works concerned with particular industrial 
processes, it refers only occasionally to the history 
of the practices and equipment described, but con- 
centrates on their present state and efficient utilisa- 
tion. It is written by one of the foremost experts in 
the industry—Mr. Lockwood is a director of the 
well-known firm of milling engineers, Messrs. Henry 
Simon, Limited; and, as Sir Ernest Simon sum- 
marises the contents in his foreword, it ‘‘ sets forth 
for the first time the main scientific facts and 
principles that are necessary to a full understanding 
of the many and varied aspects of the science of 
flour milling and of flour-milling engineering.” 
While the machines described and illustrated are 
largely those produced by the author’s firm, with 
which he is naturally most fgmiliar, he has intro- 
duced appropriate references to other makes where 
the points of difference are fundamental or their 
inclusion was necessary to present a true picture ; 
with such exceptions, as he says, modern milling 
machine types are so standardised that, in general, 
there is no need to describe more than one of each 

kind. Mr. Lockwood’s claim to have produced a 

book for both the student and the experienced miller 

may be thoroughly supported, difficult as such a 

feat is in almost any branch of technology ; for in 

milling, as in so many industries involving large- 
scale operations, there are numerous interactions of 
science and practice which the mill personnel not 
actually concerned with them as a matter of daily 
routine fail to appreciate—and of which, indeed, 
they may be quite unaware. In this book, however, 
the operative miller will find all the data that he 
needs to qualify for advancement in his craft, 
whether his work lies in a large or a small mill; 
presented, moreover, with a combination of lucidity 
and authority that is found all too infrequently in 
specialised texts of this kind. The book is well pro- 
duced, and is provided with a full index and a biblio- 
graphy which covers a wide range of milling publica- 
tions, including institution papers, over many years ; 
and the appendices include useful lists of milling 
terms in English, French, Spanish and German, and 

a comparative list of American and Canadian terms 

which, though often similar, differ in meaning from 

those employed in this country. 








SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Continued from page 264.) 

Some years ago, the Standards Laboratory was 
concerned with the development of a process for 
heat-moulding synthetic substitutes for the sap- 
phire bearings commonly used in electrical and 
similar instruments. Two firms in Sydney are | 
now producing such “ jewels,” in quantity, from 
Pyrex glass, but tests have revealed that they are 
slightly inferior to imported glass jewels as regards 
resistance to shock and abrasion. In these respects, 
both locally-made and imported glass jewels are 
markedly inferior to genuine sapphire. Substitute 
jewels of types of glass other than Pyrex are 
accordingly being moulded in the Laboratory for 
trial, while the suitability of various oils for reducing 
the damaging effects of shock and vibration on 
pivot-jewel combinations is also being investigated. 

For reasons of security, very little information 
has been released on the subject of aeronautical 
research in Australia, but it is apparent that 
developments in Britain and the United States of 
America are being followed with close attention, 
and that a considerable enlargement of aero- 
nautical research is in prospect. During the war 
year under review, primary consideration was given 
to the operating problems encountered by the 
Australian and United States Air Forces stationed 
in the Dominion, and to the Australian aircraft 
industry. Within these categories may be men- 
tioned a range of tests to destruction on full-scale 
wings and tail-planes, both in new condition and 
after certain periods of service flying. Similar 
investigations of strength have been made on panels 
representative of aircraft structures, and on engine 
mountings. Additional strength-testing of a miscel- 
laneous character has been concerned with materials 
and small component parts of aircraft, such as 
springs, hydraulic hose, flexible drives, spot-welded 
connections, light alloys and steels. More extensive 
work has been done on Australian timbers and 
moulded wood products for aircraft, particularly 
with respect to determinations of the range of 
moisture, content to which aircraft are subject in 
service, the design of aeroplane flooring to have the 
optimum strength/weight ratio, and the general 
analysis of structural strength by mathematical 
and experimental methods. On the metallurgical 
side, many problems of corrosion, both in storage 
and in use, have been investigated for airframe and 
engine parts. Assistance to the aircraft industry 
and the Department of Civil Aviation includes 
research into the reasons for failure of aeroplane 
parts, and the development of a technique for 
copper-brazing joints in steel. The fabrication of 
metal parts by sintering powdered metals under 
combined heat and pressure is also being studied 
with the view to the production of parts of compli- 
cated shape without any machining. Successful 
results have been obtained in re-conditioning worn 
engine cylinders by chromium plating. 

Among a large number of engines tested, ranging 
in horse-power from 5 to 1,650, are some aircraft 
motors from captured Japanese machines and some 
small stationary prime movers for generating elec- 
tricity, in which substantial improvements of 
performance were achieved. The problem of 
excluding dust from aero-engine air intakes has been 
advanced by the construction of equipment for 
testing air cleaners. Another long-range project 
is concerned with the development of a rotary-valve 
engine. Minor and more immediate research has 
led to the design of an exhaust-flame damper, and 
the type-testing of aircraft instruments, insulating 
materials, oils, greases and engine components. 

For research of a more strictly aerodynamic 
character there is available a wind tunnel which 
has been almost exclusively occupied in assisting 
industry with the design of new, and the modifica- 
tion of existing, types of aircraft. Other work has 
been carried out on bombs, towed targets and 
rocket projectiles, while miscellaneous aerodynamic 
problems have been encountered in the design of 
naval equipment, compressors for jet propulsion, 
and the procedure of full-scale flight-testing. On 
the theoretical side, attention is being given to the 
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phenomena of turbulence and boundary-layer flow, 
and to the effects of compressibility in gases moving 
at approximately sonic speeds. A new wind tunnel, 
of the variable-density type, is in course of being 
designed, for which an electromagnetic balance is 
one of several new items of auxiliary equipment 
that have been made in the Laboratory workshops. 
This tunnel is to have a water-cooled section, for 
which the best rust-inhibiting coating has been 
selected by intermittent-spray corrosion tests, 
applied to special paints and metal-sprayed coatings. 
The work has led to the recommendation of a multi- 
layer coating consisting of two layers of sprayed 
zinc, followed by one layer of a proprietary silicate- 
base paint. 

The growth of the aircraft industry in Australia 
since the outbreak of war has led to an increased 
demand for locally-produced engine, and other types 
of, bearings. The research section dealing particu- 
larly with lubricants and bearings has accordingly 
developed several new manufacturing techniques, 
among which methods involving stationary casting, 
rotary casting and electrolytic deposition have 
recently been figuring prominently. Casting condi- 
tions have a marked influence on the frictional and 
mechanical properties of bearing alloys, and as 
part of an investigation of this point, with special 
reference to copper-lead alloys, metallographic 
methods have been developed to permit structural 
examination, and to detect flaws in either the 
bonding or the alloys themselves. Along these lines, 
the influences of composition, casting temperature, 
atmosphere and rate of quenching upon the porosity, 
segregation, cracking proneness, and bond strength, 
have been studied for different classes of bearing 
alloys. Hence it has been possible to formulate 
some of the factors responsible for defects of manu- 
facture or service failures. Further, a number of 
simple standard methods for producing satisfactory 
castings of bronzes and light metal alloys have been 
evolved, tested, and made available to contractors 
working for the Department of Aircraft Production. 
Similarly, information has been published regarding 
the most acceptable procedures for manufacturing 
white-metal bearings, while the performance of 
bearings under various conditions of load, speed, and 
type of lubricant is under investigation by means 
of apparatus incorporating equipment for measuring 
the electrical conductance across the oil film between 
the journal and the bearing. 

These and other experiments have contributed 
usefully to the long-term study of the action of 
white-metal bearing alloys. The traditional theory 
of such alloys, consisting of a soft matrix in which 
harder crystals are embedded, is that the load of 
the journal is taken by the hard particles which can 
sink into the soft matrix and so give rise to a more 
uniform distribution of load over the bearing. By 
this theory, therefore, the function of the hard 
particles is to resist wear. Investigations have 
shown, however, that in some types of white-metal 
bearing alloys the hard particles play no appreciable 

in the frictional or wear-resisting properties. 
The friction, indeed, may be determined essentially 
by the properties of the matrix in certain cases and 
while in other types of white-metal alloys the hard 
crystallites may be more influential, the experi- 
ments suggest that the hard particles are not the 
criterion of wear and friction. Research into the 
surface temperature of sliding metals shows that 
the local surface temperature may rise very high 
and lead to softening and plastic flow of the surface. 
This heating, however, is confined to the summits 
of the surface irregularities, and to a very thin 
layer at the surface. In addition, of course, bear- 
ings may be subject to bulk heating and cooling as 
the engine speed is increased or decreased. If the 
bearing alloy is bonded on to a steel shell, the 
different thermal expansions of steel and alloy will 
set up thermal stresses which also may give rise to 
plastic deformation and cracking of the bearing 
alloy, especially in near proximity to the bond. 
Recent work has disclosed the interesting fact that 
cyclic heating and cooling may produce marked 
plastic deformation and subsequent failure in certain 
types of bearing alloys even though they are not 
attached to steel; for example, in the case of tin- 
base bearing alloys, cyclic thermal treatment over 
the range from 30 deg. to 150 deg. C. can produce 





severe deformation after only 20 cycles, and the 
metal is badly disrupted after 200 cycles. Lead-base 
alloys, on the other hand, have not shown this type 
of thermal fatigue, owing, it is believed, to the 
different thermal expansion coefficient of the 
crystalline constituent of the alloy. 

Research into this phenomenon of thermal fatigue 
has been extended to a number of pure metals, and 
plastic deformation, indicated by the formation of 
slip lines, has been detected in tin, cadmium, and 
zine after a very small number of thermal cycles. 
Even a single heating and cooling is enough to 
produce deformation lines in cadmium and zinc, 
whereas lead shows no such deformation even after 
a large number of repeated heatings and coolings. 
Since lead forms cubic crystals, in contrast to those 
of tin, cadmium and zinc, which are non-cubic, the 
phenomenon is explicable by the anisotropy of 
thermal expansion in non-cubic metal crystals. If 
a poly-crystalline non-cubic metal is heated and 
cooled, the grains expand to varying degrees along 
the different axes, setting up stresses at the grain 
boundaries which may be great enough to cause 
plastic deformation. X-ray photographs have dis- 
closed that the lattice distortions remain and accu- 
mulate with increasing number of heating and cool- 
ing cycles, but that, in some cases, recovery occurs 
after a large number of cycles. These results, as a 
whole, appear to have a bearing on the theory of 
the strength of materials and the physical properties 
of metals. They may well afford explanations for 
points of difference in the behaviour of lead-base and 
tin-base bearing metals, and may have applications 
to the service failure of certain metals and alloys. 
At the time when this work was being undertaken, 
it derived importance from the urgent need to con- 
serve tin because of the Japanese occupation of 
Malaya. Practical comparisons of a typical tin-base 
bearing with a lead-base alloy proposed as a substi- 
tute, showed that the frictional properties of the 
lead-base bearing, when clean and well lubricated, 
at room or elevated temperature, were generally 
better than those of the tin-base alloy. Its wear 
was found, however, to be appreciably heavier when 
lubrication broke down completely. Its hardness 
and thermal conductivity are both lower, and these 
may play a vital part in its practical behaviour. 
Otherwise the lead-base alloy should be as satis- 
factory in practice as the tin-base alloy. 

Another aspect of the basic attack upon the 
phenomena of friction, lubrication and wear has 
been concerned with a study of the mechanism of 
boundary lubrication, and more particularly with a 
reconsideration of the theory that the efficacy of a 
boundary lubricant depends on the degree to which 
its molecules are orientated on the rubbing surfaces. 
Non-polar molecules which do not orientate them- 
selves on metal surfaces make poor boundary 
lubricants, whereas the good lubricating properties 
of long-chain fatty acids are ascribed to the high 
degree of orientation achieved by these polar- 
molecule substances. Investigation has shown, 
however, that the long-chain fatty acids are rela- 
tively ineffectual boundary lubricants on inactive 
surfaces of such materials as glass or platinum : 
they lubricate when in the solid phase, but break 
down at melting temperature. Thus their behaviour 
is similar to that of long-chain paraffins, or thin 
metallic films of lead or indium, which lubricate at 
temperatures below their melting points. On 
more reactive metal surfaces, however, fatty acids 
remain good boundary lubricants up to much higher 
temperatures, the breakdown, when it occurs, 
being associated with the softening temperature 
of the metallic soap formed by chemical reaction 
between the fatty acid and the metal surface. Hence 
the conclusion is drawn that fatty acids in them- 
selves are poor boundary lubricants, deriving 
practical effectiveness only if they react with the 
sliding surfaces to form metallic soaps possessing 
suitable mechanical and thermal properties. 

These observations have led to a general theory, 
according to which the boundary lubrication of 
metals takes place by the interposition between 
the contact surfaces of a thin solid film capable of 
reducing the extent of metallic contact and having 
a relatively low shearing strength. Such properties 
are apparently possessed by thin films of soft 
metals, such as lead or indium; by waxes; and, 





particularly, by long-chain metallic soaps. The last, 
however, soften and lose their rigidity at sufficiently 
high temperatures, and they then allow metallic 
seizure to occur, accompanied by wear and friction, 
In the case of extreme-pressure lubricants, metallic 
seizure, friction and wear are reduced through the 
agency of protective metallic films formed by the 
reaction of organic compounds of such substances 
as sulphur, chlorine or phosphorus, with the metal 
surfaces. These active compounds are mixed with 
mineral lubricating oil and retain their lubricating 
properties at high temperature and pressure. 

Some similar conditions obtain in the lubrication 
between the piston rings and cylinder walls of a 
running engine. Experiments involving the indica. 
tion, by cathode-ray oscillography, of the varying 
electrical conductance across the lubricant have 
disclosed that metallic contact between the wall 
and the ring can never be completely eliminated, 
even with the use of much more viscous or “ heavy ” 
oils than are normal in automobile practice. The 
effect has been found more marked near the upper 
and lower dead-centre positions and is thought 
to be a factor contributing to the preferential wear 
which is well-known to occur in these regions. As 
expected, increased engine speed or viscosity of 
lubricant was found to reduce the extent of lubri- 
cation breakdown and metallic contact. The 
most pronounced effect, however, was found to be 
due to temperature, any increase of which produced 
a marked increase of metallic contact. This 
deterioration of lubrication was greater than could 
be accounted for by a decrease of viscosity resulting 
from temperature rise of the lubricating film, and 
the tentative explanation has been advanced that 
it is associated with desorption of the polar con- 
stituents of the lubricant from the metal surfaces. 

Another line of approach to the investigation 
of the wear of rubbing metal surfaces, both dry and 
when lubricated, has been opened by the develop- 
ment of a technique for examining the profile of 
the surface. The method consists of cutting a taper 
section at a very oblique angle so that a contour 
is obtained with its vertical component magnified 
about ten times. Comparison with results from 
special surface-finish measuring instruments has 
shown that the taper-section technique is satis- 
factorily accurate for surface irregularities as small 
as 10 micro-inches. Examination of unlubricated 
surfaces after sliding, yields evidence of tearing and 
considerable distortion, accompanied by signs of 
metallic seizure and the welding of minute local 
regions of the surfaces, even though the general 
surface temperatures have never risen to anything 
near the melting point of the metals. In the pre- 
sence of a good boundary lubricant, on the other 
hand, the surface damage and the amount of seizure 
and localised welding are markedly reduced. 

This work on the fundamental aspects of boundary 
lubrication and friction has applications in the 
technology of wire-drawing and deep-pressing. 
Apart from their value as coolants, drawing fluids 
function as extreme-pressure lubricants between 
the work and the die, where high temperatures are 
commonly attained. The drawing fluid, conse- 
quently, should retain its good properties up to 
high temperatures; but experiments have estab- 
lished that ordinary soap emulsions fail to do so 
and break down at relatively low temperature, 
because the excess water they contain boils off 
and in so doing disrupts the lubricating film. Such 
emulsions are consequently satisfactory only within 
a limited range of applications, exemplified by the 
drawing of non-ferrous materials. If, however, 
the soap can be applied as a dry film, its lubricating 
properties are maintained to far higher tempera- 
tures, and lubricants of this type have been experi- 
mentally proved to be suitable for a wide variety 
of drawing operations of both ferrous and non- 
ferrous metals, and are now being employed in 
Australian engineering for drawing brass cups and 
tubes. In some extreme drawing operations of 
ferrous metals, high pressures cause a degree of 
heating such that ordinary dry soap films are in- 
adequate. Under such conditions, it has been found 
that sulphurised and chlorinated soaps give satis- 
factory results and they are being used with success 
for drawing steel cups and tubes. 

(To be continued.) 
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- THE EVOLUTION OF RADAR. 
(Concluded from page 265.) 


Tue foregoing survey is necessarily incomplete in 
many respects, but, even so, it presents so many facets 
that it is difficult to visualise the development as a 
whole, or to appreciate how many and varied. were the 
scientific and technical resources, and how numerous 
the scientists, concerned in the ultimate establishment 
of what is virtually a new industry as well as a new 
weapon, Many of the individual contributors, and the 
firms who put their contributions into production, have 
been named already, but the following abridgment of 
a speech by Sir Stafford Cripps (President of the Board 
of Trade, and, from 1942 to 1945, chairman of the 
Radio Board) integrates the debt that the Allied cause, 
and, perhaps, civilisation as a whole, owes to them. 
The speech, delivered in London on August 14, 1945, 
when the “secret” of radar was officially revealed, 
forms an appropriate conclusion to this synopsis of a 
scientific accomplishment which, in the interests of 
posterity, ought to form the subject of a definitive 
book, sponsored by the Department of Scientific and 
Industrial Research, and written by specialists. 

To-day,” said Sir Stafford Cripps, “‘ by agreement 
with our American Allies, we reveal the story of an 
invention—Radar—which has played a greater part 
in the war-than the atom bomb itself. We are giving 
publicity to the British achievements in this field. Our 
American Allies will be giving their publicity as to the 
part which they played.* There is no competition for 
glory between our countries, for we have worked hand 
in hand over this matter. Radar, more than any other 
scientific factor, conttibuted to the final victory over 
Germany; and now that we can concentrate our 
thoughts yey the problems of peace, we see that radar 
possesses far more immediate potentialities for the 
service of the human race even than the splitting of 
the atom. As chairman of the Radio from the 
autumn of 1942 until May, 1945, I want to give you 
some information on the research and development 
side, including the names of some of those to whom 
we are specially indebted for the work which made 
this great invention possible. 

* At about the time of Hitler’s accession to power 
in 1933, the Air Staff and the scientists who were 
working with them began to be very worried because 
there was no known way of detecting the approach of 
aircraft at a distance, and no way of seeing them or 
following their course in overcast weather or by night. 
Mr. HE. Wimperis, the Director of Scientific Research 
at the Air Ministry, and Mr. A. P. Rowe, who was then 
his scientific assistant, urged the need for some new 
action to solve this problem. Lord Swinton, who was 
then Secretary of State for Air, appointed a committee 
consisting of Sir Henry Tizard, Professor A. V. Hill 
and Professor Patrick Blackett to work with the Air 
Staff and help them in solving these problems. Wim- 
peris was also a member of the committee and Rowe 
was its beeen Under the auspices of the Depart- 
ment of Scientific and Industrial Research, Sir Edward 
Appleton, of the University of Cambridge, had proved 
the existence and measured the height of the ‘ Heavi- 
side layer’ in the atmosphere by the use of radio 
range-finding measurements. These measurements 
were the first ever made in radio range-finding. This 
was followed shortly afterwards by Appleton’s adoption 
and wide extension of the ‘ pulse’ methods first used 
by Breit and Tuve, the American scientists. Proceeding 
from the possibilities opened up by the work of Apple- 
ton, Breit and Tuve, and his colleagues in the Radio 
Department of the National Physical Laboratory, 
R. A. Watson-Watt (now Sir Robert Watson-Watt), 
early in 1935, produced the first practical and detailed 
proposals for 0 a aircraft radio. From this 
moment started the development of radar as we have 
come to know it, 


“From this point, progress was rapid, considering 


the great complexity of the subject. By September, | O 


1935, the first radar station was in operation 
aircraft approaching these shores were Feing located 
50 miles away. This was the first installation anywhere 
in the world. By September, 1938, when danger to 
this country seemed acute, the range of detection had 
been increased to 150 miles, and London was already 
reasonably tected against surprise in air attack. 
On Good Friday, 1939, when the Germans marched 
into Prague, there began a 24-hour radar watch along 
the whole coast from Scapa Flow to Portsmouth. In 
September, 1939, when war broke out, the chain was 
complete. 

“* Besides those already mentioned, other leading scien- 
tific workers in this first great step were two young mem- 
bers of the radio department of the National Physical 
Laboratory, namely, A. F. Wilkins and E. G. Bowen. 
Following their early work, Wilkins developed ‘ I.F.F.,’ 





* Radar: A Report on Science at War. Published in the 
United States by the Government Printing Office, and 
reprinted in London by H.M. Stationery Office. [Price 
ls. net.] 





the complex method of identifying aircraft, friend or 
foe, while Bowen went on to pioneer work in airborne 
radar. With the Battle of Britain by day, we associate 
again the name of Sir Henry Tizard, who initiated the 
practice of controlled interception. It was he also 
who led the British Mission to the United States, in 
1940, which communicated the secrets of all our work 
on radar to the American Government before they 
entered the war. With the Battle of Britain by night 
must be associated the use of ‘ A.I.’ or Air Interception, 
which was begun by Bowen’s team, and the use of 
G.C.I., or Ground Control Interception, which Dr. 
Denis Taylor developed, using the P.P.I. (Plan Position 
Indicator) for the firsof its many applications. ‘ Elsie,’ 
which enabled the searchlights spotting enemy aircraft 
to open straight on to their target, was largely the 
work of Harold Larnder and W. 8. Eastwood. 

“ During this time, great strides were a made 
in its applications to the needs of the Navy and Army. 
Since before the war, Dr. W. 8S. Butement had been 
working on radar to locate ships as targets for coast- 
defence artillery, and had made a very great advance 
in directional accuracy. At the same time, P. E. 
Pollard was proving that radar np eg ing was more 
accurate in dealing with aircraft than the big optical 

finder. From Butement’s work came the coast 
artillery radar and the C.H.L., essential to air inter- 
ception of the low-flyer; from Pollard came the G.L. 
set for unseen anti-aircraft fire. Meanwhile, the Navy, 
having developed air warning sets for its ships, went 
on to develop radar for fire control. C. E. Horton 
was a leader in these developments, and J. F. Coales 
made noteworthy contributions to gunnery radar, 
which was eventually to play such an important part 
in sinking the Bismarck and the Scharnhorst. Bowen 
and R. bury-Brown were two of the scientists 
who were prominent in the development of the early 
airborne sets for locating surface ships and surfaced 
submarines. 

“ But all this was only a beginning. From the earliest 
days, it had been realised that greater accuracy and, 
in particular, the capacity to discriminate between 
the echoes from natural objects and those from the 
target, were required. Nothing but a narrow beam 
instead of the former ‘ Sood tens ” techni could 
give the results desired and this meant much shorter 
wavelengths on high powers, and high sensitivity. 
Fortunately, we were well placed to deal with this 
problem. From March, 1939, 90 of our leading physi- 
cists had been attached to the stations of the coastal 
chain. Their past experience had made them pecu- 
liarly receptive to the need for the short centimetric 
waves and resourceful in meeting it. Professor M. L. 
Oliphant, of Birmingham University, supported by 
Dr. H. W. B. Skinner, of Bristol, inspired their co- 
workers by their insistence upon the urgent need for 
centimetric wavelengths and by their own experi- 
mental skill. A tremendous drive followed until, in 
July, 1940, Professor J. T. Randall, of Birmingham, 
produced a magnetron which was the first high-power 
generator of centimetric waves in the world. 

“The magnetron remains the heart of every modern 
radar equipment. It was supplemented by an equally 
novel receiving valve evolved by Dr. R. W. Sutton, 
and the result was a centimetric ground radar set, 
which, in turn, became the precursor of the shipborne 
set, vital to the war against the U-boat, and the centi- 
metric G.L. equipment. Dr. Landale was responsible 
for the shipborne set, while Professor John Cockcroft 
and Dr. E. S. Shire were responsible for the centimetric 
G.L. equipment. This work was mainly shared out 
among the three Government Research Establishments, 
namely, the Admiralty Signals Establishment, under 
Captain B. R. Willett and, rag eal under Captain 
T. W. B. Brooking; the Air Defence Research and 
Development Establishment (now the Radio Research 
and Development Establishment) of the Ministry of 
Supply, under John Cockcroft, C. W. Oatley and 

. G. Sutton, successively, and the Telecommuni- 


and | cations Research Establishment of the Ministry of 


Aircraft Production, under A. P. Rowe. 

“In bringing about the success of the offensive against 
Germany, there came first the centimetric version: of 
A.L, the device carried in the night fighters which 
enabled the pilot to direct himself straight on to the 
enemy bomber; Professor P. I. Dee, Allen Hodgkin 
and W. E. Burcham were the leadi in this 
development. The same technique, in the hands of 
Dee and his team, produced a centimetric A.S.V., 
the device carried in Coastal Command aircraft which 
directed them to the surfaced U-boat. Further slight 
changes at the hands of Dee, Skinner, A. C. Lovell 
and others produced the first ‘H2S° set, the remark- 
able device which shows visually in the heavy bomber 
a continuous picture of the unseen ground over which 
it i passing. Denis Robinson also made his contri- 
bution to the A.S.V. and H2S projects. e 

‘** Finally, there were three remarkable further aids 
which were being developed at about the same time : 
‘ Gee,’ the navigational system which enabled bombers 
to know exactly where they were at any time en route 





to or from Germany and which increased the effective- 
ness of our bombing some three or five-fold, was thought 
up and developed by R. J. Dippy with the help of 
C. C. E. Bellringer ; in the case of ‘ Oboe,’ the system 
which gives the bomber its position even more exactly 
than Gee and by means of which the signal to drop 
the bombs on the target in Germany was given from 
the base in England, F. C. Williams, A. H. Reeves, 
and F. E. Jones were responsible for the development ; 
and ‘ Rebecca-Eureka,’ by which our airborne forces 
were enabled to direct themselves to any given point 
in hostile country where an advance party had already 
ins’ a ‘radar beacon,’ was devised by Williams, 
developed by J. W. 8. Pringle, and nursed into opera- 
tional use by A. W. Lines. 

“There are countless other names which I should 
mention—those, for instance, whose names were not 
peculiarly identified with any special device, but who 
contributed to the general pool of knowledge and 
experience out of which the individual devices grew. 
A kind of radar university grew up, in which J. A. 
Radcliffe, of Cambridge, and Dr. L. Huxley, of Notting- 
ham, played a great part. There was G. W. A. Dummer, 
whose fertile brain devised synthetic radar trainers, the 
use of which saved the Royal Air Force 50,000,0001. 
worth of aviation spirit. Then there are Dr. J. E. 
Griffiths, B. Bleaney, and A. H. Cooke, of Oxford, and 
H. G. Hughes, whose valve contributions were indis- 
pensable, as were those of J. Sayers and H. A. H. 
Boot, of the Birmingham team. Then, again, there 
was the very ingenious work of Dr. R. Cockburn and 
that sturdiest pillar of radar, Dr. W. B. Lewis, of 
Cambridge, who, from the depth of his encyclopedic 
knowledge and the breadth of his interests, contributed 
to every step in the progress of radar. 

“ Finally, I should mention the work of the Radio 
Board and its two principal committees, the Radio 
Production Executive, and the Signals organisations 
of the three Services, who, working together with the 
scientists as one great team, enabled these discoveries 
to be brought against the enemy to such good purpose. 
No list of names could ever be complete. I have done 
no more than mention some of those whose names 
must forever be inseparably linked with radar and 
even them I have-mentioned only in relation to one 
or two high-lights of their continuous service. The 
debt which we, and I venture to say the whole civilised 
world, owe to these men is one which we can never 
repay.” ‘ 

As an appendix to Sir Stafford Cripps’ tribute to 
the individual scientists mentioned above, and to 
conclude this review of the development of radar, it is 
appropriate to quote the following abstract from a 
subsequent speech, which Sir Stafford delivered at a 
luncheon given in London on Friday, August 31, by the 
Radio Industry Council. After stressing again the 
contributions made by British and American scientists 
and the impossibility of separating the work of indi- 
viduals who had collaborated so closely, he pointed out 
that the same observation applied equally to the work 
of Government and industrial establishments. “* We 
treated all,” he said, “‘ as partners in a single fellowship 
of science,” and “ stood on no niceties of specifications 
and drawings or delimitation of function. . This 
intimate intermingling of research and development 
minds was followed up by a corresponding co-operation 
of development and production minds, which can only 
be fully achieved within the industrial plant itself.” 

“* Tt is impossible for me to mention the names of all 
the firms in the radio industry who have contributed to 
this great achievement,” Sir Stafford continued, “ but 
I feel that I must mention the names of a few firms 
whose contribution has been particularly marked—not 
that I am unappreciative of the many others, great and 
small, who have also played their part, but it is right 
that some, at least, should not have their blushes 
spared. In the field of scientific research in the labora- 
tories, I should mention, for their outstanding contri- 
bution, the Metropolitan-Vickers Electrical Company, 
Limited, A. C. Cossor, Limited, Pye, Limited, and the 
General Electric Company, Limited. Outstanding, too, 
for their contribution in scientific research as well as 
in development to the production stage were Dynatron 
Radio, Limited, Ferranti, Limited, and Electrical and 
Musical Industries, Limited. In developing to the pro- 
duction stage the designs and models that came from 
the laboratories, the following made particularly notable 
contributions: E. K. Cole, Limited; Murphy Radio, 
Limited; Bush Radio, Limited; Allen West and Com- 
pany; andthe British Thomson-Houston Company. All 
these firms also played their full part in actual production 
of the vast quantities of radar equipment re quired by the 
Services, but in the production field I must also add 
for particularly honourable mention the names of 
Standard Telephones and Cables, Limited, and the 
Philips organisation. Behind each of the names I have 
mentioned, and, indeed, throughout the wh ole industry, 
are those many self-sacrificing and devoted individuals, 
all of whom gave of their best to their country in its 
hour of need. An industry with such a war-time record 
should turn to the tasks of peace with con fidence.” 
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PAINT-DRYING PLANT FOR 
JERRICANS. 


Amone the items of equipment required in very 
large quantities for the armed Forces during the war 
was the portable petrol container of which the pattern 
known as the “Jerrican”’ ultimately became the 
accepted standard. The mass production of this con- 
tainer would have been considerably slowed down if 
methods had not been devised for giving it the neces- 
sary external and internal coats of protective paint 
at a rate commensurate with the manufacturing output. 
As is well known, one of the difficulties when handling 
painted articles in quantity at a-high rate is the time 
required for the several drying processes involved, a 
condition aggravated, in the case under consideration, 
by the fact that both the internal and external finishing 
coating had to be sufficiently hard and resistant to 
protect the steel body and the welded joints against 
rough usage and corrosion. This meant that the 
material had to be a synthetic enamel which, in turn, 
involved a stoving process with temperatures much 
higher than would be required for the drying of paint. 
A paint-drying plant to effect these ends and com- 
prising three distinct forms of continuous convector- 
type ovens with gas-heated air circulation was designed 
and installed by Messrs. Heat and Air Systems, Limited, 
172, Buckingham Palace-road, London, 8.W.1. This 
plant is described below, and the illustrations of it on 
this and the opposite pages have been prepared from 
photographs taken in the works of Messrs. Briggs Motor 
Bodies, Limited, Dagenham. 

Before describing the drying plant, however, some 
comment on the Jerrican container itself may be 
made, since it differs considerably from the ordinary 
commercial drum or rectangular container familiar to 
the users of motor vehicles. A good idea of the appear- 
ance of the Jerrican is given by the examples seen 
in the foreground of. Fig. 1, though it should be 
noted that these are mounted on a conveyor in the 
position they would occupy when being emptied and 
not in the carrying position which is that seen in 
Fig. 2. The container is rectangular in shape and 
holds four gallons of petrol. It is made of pressed steel, 
the sheet being of cold-rolled deep-drawing quality, 
and consists of two parts identical in form save that 
one is right-handed and the other left-handed. These 
parts are welded together on a single seam, which is 
continuous right round the periphery of the container, 
and, as will be evident from Figs. 1 and 2, is of an 
unusual type, being formed with a pair of abutting 
flanges the edges of which lie below the surface of the 
can. This recessing of the actual seam obviously 
protects it from damage during the rough treatment 
to which the majority of the Jerricans were subjected, 
this treatment including such unusual methods of 
delivery as being dropped from low-flying aircraft, 
being thrown ashore from landing craft or being flung 
from lorries to be picked up by tank and truck crews. 
The halves of the container are first tacked together 
by spot welding in a jig and then the whole seam is 
hand welded along its abutting edges in a rotating 
jig. During the war the containers were made by a 
number of firms, and oxy-acetylene welding, atomic- 
hydrogen welding and carbon-arc welding processes 
have all been used. 

Both halves of the container are stiffened by recessed 
ribbing on the flat sides, and at the top of one half is 
welded a filling and pouring neck and, in the earlier 
types of container at least, three parallel handles. The 
object of three handles was to facilitate passing the 
containers from hand to hand. As already stated, the 
capacity is four British, or five American, gallons of 
petrol, but they have also been used extensively to 
contain water. The filling and pouring neck is sealed 
by an ingenious cap incorporating a vapour-escape pipe 
to avoid ‘gurgling’ while pouring. The cap is 
assembled on the filler neck after painting by squeeze 
riveting and is not detachable, as is the ordinary 
screw-on cap. The robust design of the container and 
the non-detachable cap enable it to be used repeatedly, 
or at least reconditioned for further use, a policy which 
has resulted in a great saving of steel in comparison 
with the old type of container or drum, which was 
usually thrown away when emptied. The magnitude 
of the saving effected may be estimated from the fact 
that up to April 11 of this year, the number of Jerricans 
manufactured had reached the total of 40,000,000. Of 
these, between D-day, June 6, 1944, and the end of 
October of the same year, 7,559,980 were shipped to 
the British liberation armies in Western Europe alone, 
and only 1,605 developed leakages. The requirements 
with an expendable type of container would, of course, 
have been very much ter. 

It may save some future philologist research if the 
derivation of the term “ Jerrican’”’ is here recorded. 
The container was designed from a German example 
captured in the North African campaign: hence the 
adoption of the name by the troops, when, in a much 
improved form, the British version reached them. A 
slightly different pattern, the ‘‘ Ameri-cfm,” was 
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evolved in the United States, but both it and the 
Jerrican were manufactured in this country, the bulk 
of the steel sheets being supplied by the United States 
under Lend-Lease. This arrangement saved shipping 
space, since a ton of steel sheets, sufficient to make 200 
cans, occupied Only 6 cub. ft. of shipping space, whereas 
200 finished cans would have required 230 cub. ft. 
The general situation was handled by an organisation 
set up within the Ministry of Supply and known as 
the Directorate of Supplies (Special). A number of 
firms normally employed in widely different industries, 
including, for example, a textile factory, were enabled 
to start manufacture by the importation of the neces- 
sary heavy presses and by the provision of other equip- 
ment and training. The production of one Jerrican 
involves 57 operations, but notwithstanding this appa- 
rently complex process, the whole series of operations 
can be completed in 30 minutes. 

It will be clear that with such a rate of production 
and a widely-spread body of manufacturers the painting 
processes required organisation on a commensurate 
scale; hence the development of such plants as the 
one now to be described. The fabricated cans, after 
testing under hydraulic pressure, are wet and a drying 
operation is first required. This is effected in the 
oven shown in Fig. 3. The cans are delivered to the 
oven on the gravity conveyor seen on the left and 
loaded by hand on to power conveyors, which passes 
them first through the drying oven and then through 
a cooling tunnel, at the end of which they are trans- 
ferred by hand to the gravity conveyor visible on the 





right. The drying operation, which takes 3} minutes 
to complete, is carried out at a temperature of from 
375 deg. F. to 400 deg. F. In the cooling tunnel, the 
hot cans are cooled sufficiently to enable the next 
operation to be carried out immediately. This opera- 
tion is the painting of the internal surface by spraying. 
It is not shown in progress, but Fig. 1 illustrates the 
oven employed for “ flashing-off,” or drying, the coat. 
The conveyor is fitted with jigs, each of which holds 
two cans in a position such that the paint sprayer can 
be inserted conveniently in the filler necks and in 
which also the drainage of the surplus paint is facili- 
tated. The cans then entered the oven through the 
inclined rectangular orifice seen to the right in Fig. 1 
and are conveyed through it at a rate such that they 
are exposed to a drying temperature of from 300 deg. F. 
to 375 deg. F. for a period of five minutes. Before 
leaving the oven the cans then pass through a cooling 
section to prepare them for the application of the 
external coat of synthetic enamel. 

The external painting is ‘ flow-coated ’’ in a, short 
chamber by means of jets of paint supplied by pumps 
capable of delivering 4,000 gallons per hour. 
cans are traversed through this chamber at a speed 
of 10 ft. per minute. Here it may be noted that 
the complete drying installation is capable of handling 
an output of 2,000 cans per hour. The drainage of 
the surplus external paint is effected by suspending 
them from the monorail conveyor seen in Fig. 2. The 
wet cans travel on the part of this conveyor above a 
V-shaped trough 165 ft. long, shown on the right in 





Fig. 2, and inclined so that the dripped paint ulti- 
mately gravitates to a sump from which it is returned 
to the spraying pumps. The drained cans are now 
ready for stoving and are passed by the conveyor 
through the drying oven seen in Fig. 4. This oven, 
which was in duplicate, was 100 ft. long by 5 ft. 6 in. 
square in cross section, and is maintained at the ¢orrect 
temperature of from 350 deg. F. to 375 deg. F. by air 
circulated from three external direct gas-fired heaters 
with fans and ducting. The temperature control of 
each oven is fully automatic and a satisfactory finish 
is ensured by controlled air re-circulation. The cans 
are in the external-coat drying oven for 20 minutes, 
after which they are delivered by gravity conveyors 
to the point from which they are collected for the 
final operation of fitting the filler caps. The shielded 
portion of the conveyor in Fig. 4 is an inspection 
station for the completely processed cans. 

It will have been gathered that the lay-out of the 
various ovens and conveyors is such that the cans are 
kept moving from one operation to another, the 
arrangements adopted ensuring the elimination of lost 
motion and needless handling operations. The finished 
product has proved capable of withstanding quite 
effectively the hard usage referred to earlier and has 
not deteriorated when the cans were used as emergency 
containers for water, paraffin and strong disinfectant 
for field hospitals, apart from the petrol they .carry 
normally. In addition to rough usage, there were, of 
course, severe climatic conditions in certain theatres of 
war, and the consequent tendency to corrosion was also 
effectively combated. On their first introduction in 
the Libyan desert, the cans were also used for carrying 
water, without, as indicated above, showing any 
appreciable deterioration in the internal finish after 
a considerable period of use. We understand that, 
later, they were replaced for this particular purpose by 
smaller containers of similar design having an internal 
coating resistant to water only. 





ELECTRIC BATTERY VEHICLES. 


Practica applications for electric battery vehicles 
are somewhat limited, but for services within a defined 
area, such as delivery of household milk, refuse collec- 
tion, internal transport in a factory, luggage movement 
at railway stations, and so on, they have proved useful, 
and the following remarks, abstracted from a paper read 
recently before the Co-operative Dairy Managers’ Asso- 
ciation by Mr. H. W. Heyman, chief engineer of the 
battery electric vehicle department of Messrs. The Brush 
Electrical Engineering Company, Limited, Lough- 
borough, are of interest. 

Battery vehicles are particularly suitable for the 
delivery of milk because they can be operated without 
difficulty seven days a week throughout the year. 
Though relatively high in first cost, they are cheap to 
operate and maintain. As compared with petrol 
vehicles, they are more certain of making a punctual 
start on cold dark mornings in winter. The estimated 
requirement for new battery vehicles for all classes of 
duty in the next 10 years is about 25,000, so that they 
can only be made in batches of a few hundreds at a 
time, even in the most favourable circumstances. It 
is this limitation of numbers which prevents reduction 
in the price of battery vehicles. There seems to be 
scope for three kinds of vehicle: firstly, a motor 
assisted “ pram ” for short delivery rounds with light 
loads, travelling at 24 m.p.h.; secondly, a three-wheel 
truck carrying the operator and a load of about one ton 
at 6 m.p.h. to 7 m.p.h.; and, finally, a four-wheel 
vehicle carrying a ton or a ton and a half and travelling 
at 16 m.p.h. to 18 m.p.h. For bulk deliveries to schools, 
hospitals or other large institutions, a 2-ton to 3-ton 
flat-deck lorry can be made which will run about 40 
miles a day between charges. 

Battery-vehicle motors can be made to give an 
average of 20 years’ service. A single motor is pre- 
ferred to two smaller ones on account of its higher 
efficiency. Whereas formerly the wasteful practice was 
to use a starter resistance in conjunction with a single 
motor, the preferred practice now is to divide the 
battery, using the two halves in parallel for starting and 
slow running, and in series for the maximum speed. 
With series-parallel control there is a saving of about 
20 per cent. in the battery weight necessary for a given 
range of vehicle operation. Electrical and other losses 
in the motor may amount to 25 per cent. of the input 
power, but they are least in motors geared to run at a 
high speed. A drive-reduction ratio of about 75 to 1 is, 
therefore, preferable to one of, say, 6 to 1. 





Suips FOR SourH AFRICAN Mam SERVICE.—The 
Union-Castie Mail Steamship Company, Limited, have 
placed an order with Harland and Wolff, Limited, Belfast, 
for the construction of two vessels of the Capetown Castle 
type for the South African ocean mail service,in replace- 
ment of the Warwick Castle and Windsor Castle, lost by 
enemy action during the war. 
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INSTITUTION ELECTIONS. 
InsTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—Jozef Kestin, Ph.D. (Lond.), 
London, S.W.7; Emanoel Kilayin, Birmingham ; 
Ronald Lancaster, Bradford; Lt.-Commdr. (E.) John 
Francis Lewin, R.N., Keyham, Devonport ; i 
John Frank Limebear, London, N.21; John McCann, 
Glasgow ; George Robertson McFarlane, Greenock ; 
Chessborough Vladimar James Mackenzie-Kennedy, 
Southampton ; Waclaw Michalski, Coventry ; William 
Milligan, Kilmarnock; Major Victor Ronald Moorby, 
R.E.M.E., Burton-on-Trent; Rex North, Derby; 
Leslie Frank Oliver, Liverpool; William Edward 
Parrott, Sapele, S. Nigeria, British West Africa ; Victor 
Pearson, Huddersfield; Henry Purves, Glasgow ; 
Glyndwr Rees, Wolverhampton; Gordon Robert 
Reeves, Manchester; John Gordon Remington, Cleck- 
heaton, Yorks; Albert Henry Rowlands, Hooton, 
Wirral, Cheshire; Jack Ryder, B.Sc. (Eng.) (Lond.), 
Coatbridge, Lanarkshire; George Alfred James 
Sarbutt, Ilford, Essex; William Newell Serjeant, 
B.Eng. (L’pool), Liverpool; John McIntosh Shand, 
Cardiff; Frank Shaw, Wakefield; Robert Shearer, 
Glasgow ; Dennis Granville Shepherd, B.Sc. (Michigan), 
Leicester; Captain Leonard Charles Smart, N-Z.E., 
Wellington, N.Z.; George Smithies, London, W.10; 
a Meadows Stephenson, London, N.W.10; 
William George Stokes, Stratford; Jack Suggate, 
B.Sc. (Eng.) (Lond.), Havant, Hants; Henry Francis 
Sumsion, Gloucester ; Stanley Swinney, West Drayton, 
Middlesex ; John Alfred Taylor, Brentford, Middx. ; 
Lieut. (E.) Leonard Ellis Thomas, B.Sc. (Wales), 
R.N., H.M.S. Croome, c/o G.P.O., London, E.C.1; 
Ernest Stanley Thompson, Newcastle-upon-Tyne ; 
Eric Darien Trask, Edinburgh ; Captain Ivan Tuxford, 
M.A. (Cantab.), R.E., Carmarthen; Sidney Arthur 
Wade, London, N.W.9; Allan John Watkins, Warring- 
ton; James Robbie Whyte, Dundee; Harry Wild, 
Stockport ; Richard Babington Winn, B.A. (Cantab.), 
Bedford ; William George Withers, London, S.W.11; 
Frederick Victor Wright, West Bromwich. 

Associate to Associate Member.—Reginald Arthur 
Beaumont, Ewell; Krishna Chandra Maitra, B.Sc. 
(Glas.), Bilston ; Geoerge Arthur Mellor, B.Sc. (Leeds), 
Kingston-on-Thames ; Ronald Matthew Arthur Powell, 
Southampton. 

Graduate to Associate Member—Victor Henry 
Adamson, Oldham ; Cecil Hugh Anderson, Salisbury ; 
John Switzer Ashmore, B.A. (Dublin), Belfast; John 
Atkinson Bamber, Birmi ; William Hans 
Barbour, London; Captain Gavin Barclay, B.Sc. 
(Glas.), reer Saltcoats ; Tom Barnes, Johnstone, 
Renfrewshire ; Peter George Beeching, B.Sc. (Eng.) 
(Lond.), Lincom; Henry James Billing, Kenilworth ; 
Fit.-Lieut. Stephen Blumenthal, B.Sc. (Bristol), 
R.A.F.V.R., Bristol; Fit.-Lieut. Edward Charles 
Brown, R.A.F., Chester; Robert Buckley, Birming- 
ham ; Lieut. (A.) Arthur James Cobley, B.Sc. (Bristol), 
R.N.V.R., Chippenham; Douglas John Colliver, 
cy Captain Norman Rae Croft, R.E.M.E., 

on. 





“ VERIDIA”’ PRECISION-BORE GLAass TUBING.—We 
have received from Messrs. Chance Brothers, Limited, 
Glass Works, Smethwick 40, near Birmingham, a leaflet 
describing their ‘ Veridia ’’ precision-bore glass tubing. 
The internal dimensions of the tubes are of the highest 
accuracy, comparable, it is stated, with that obtained by 
the high-grade machining of metals. Tubes are available 
in bore sizes of from 0-38 mm. up to 30 mm. The 
normal tolerance on the internal diameter is + 0-01 mm. 
(+ 0-0004 in.) for standard lengths of about 12 in. 
Tubes with square or hexagonal bores can also be made. 
The tubes are being used for pump cylinders, high-grade 
viscometers and thermometers, and in many applications 
in the field of graduated glass. 


THE INTERNATIONAL SHIPPING FEDERATION.—In the 
last week of September, the International Shipping 
Federation resumed their meetings in London after an 
interval of six years. During the war, the shipowners 
of the United Nations met to discuss personnel questions 
under the egis of the Allied Shipowners (Personnel) 
Committee, which has now been dissolved. Fourteen 
countries were represented at the recent meetings, 
namely, Australia, Belgium, Finland, France, Great 
Britain, Greece, Holland, India, Norway, Poland, Spain, 
Sweden, the United States, and Yugoslavia. It was 
unanimously decided to expel Germany from member- 
ship; Japan and Italy, it may be noted, were not 
members of the Federation. The main business of the 
meetings was to discuss the shipowners’ policy towards 
the Preparatory Technical Maritime Conference, which 
has been convened by the International Labour Organisa- 
tion for November 15. The subjects on the agenda of 
that Conference include wages, hours, manning, leave 
and accommodation. The Conference will examine 
how far these matters can be dealt with by international 
agreements 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Foundations and Sub-Structure.—The Codes of Prac- 
tice Committee for Civil Engineering, Public Works, 
Building and Constructional Work have issued, for 
comment, a further draft Building Code. This, Code 
No. 1.1, dealing with foundations and sub-structure for 
houses, flats and schools of not more than two storeys, 
has been eo by a committee convened by the 
Institution of Civil Engineers. It is an interim publi- 
cation and will be replaced, eventually by a complete 
Code for all types of buildings. The present Code deals 
with site exploration, the determination of bearing 
capacities and suitable depths for a > 
selection and design of the a: ey type of founda- 
tion, and the execution of ye cia on the site up to the 
damp-proof course. Data on the classification of 
typical soils and on working bearing pressures, in tons 
per square foot, are included. Particulars of the 
unconfined compression test, and of a loading test for 
assessing the suitability of loosely-compacted non- 
cohesive soils in connection with two-storeyed dwellings 
and schools, are given in an appendix. mments on 
the publication received by the Institution up till 
October 24 will be examined by the Code and Drafting 
Committee. The final draft will be submitted by the 
Building Sectional Committee for the approval of the 
Codes of Practice Committee. It is stated that the 
final Code, when available, will be divided into eight 
sub-sections, namely, 1.11, site exploration; 1.12, 
properties of the soil; 1.13, demolition and shoring ; 
1.14, excavations and filling; 1.15, piling; 1.16, 
foundations; 1.17, waterproofing against ground 
water; and 1.18, ground slabs and suspended floors 
below ground level. [Price of the present-interim draft 
code, 28., postage included.]} 


Time and Wages Sheet and Pay Packet.—At the 
request of the Ministry of Works, a committee of the 
British Standards Institution, representative of the 
Federation of Civil ineering Contractors and the 
National Federation of Building 
appointed some time ago to mak 
regarding the rationalisation and simplification of forms 
used in the building and civil-engineering con i 
industries. The committee prepared standard time 
wages sheets and a standard pay packet. Last year, 
these were approved and ree , together with revisions 
occasioned by the introduction of the pay-as-you-earn 
system, as B.S. specification No. 1151-1944. The 
introduction of payment for time lost due to inclement 
weather, and of a guaranteed minimum, has occasioned 
@ revision, now issued as B.S. No. 1151-1945. One 
standard time and wages sheet is now recom- 
mended and a sample sheet, with specimen entries, is 
included in the specification, which gives a detailed 
explanation of the various columns in the sheet. 
Alternative methods of recording recoverable items 
are indicated in an appendix and full explanations of 
these are furnished. Simplicity in recording and in 
marking wages payments, and economy of stationery 
and of labour in preparation have been the guiding 
principles in the drawing up of the wages sheet. An 
illustration of the standard pay envelope, measuring 
4j in. by 34 in., is included in the specification. [Price 
2s. 6d., postage included.] 





BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Forest 
Products Research. Special Report No. 6. Swelling 
Stresses in Gels and the Calculation of the Elastic 
Constants of Gels from their Hygroscopic Properties. 
By Dr. W. W. BarKas. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 1s. net.] 

Radio Receiver Design. Part II. Audio Frequency 
Amplifiers, Television and Frequency Modulated 
Receiver Design. By Dr. K. R: StuRLEY. Chapman 
and Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 28s. net.] ; 

Government of Bengal. Public Health Department. Bengal 
Public Health Report for the Year 1941. By Dr. B. 
MOOKHERJI. Superintendent of Government Printing, 
Bengal Government Press, Alipore, Bengal. [Price 
1 rupee, or is. 8d.) 

Thirty-Seventh Annual Report of the Hydro-Electric 
Power Commission of Ontario for the Year Ended 
October 31st, 1944. The Hydro-Electric Power 
Commission of Ontario, 620, University Avenue, 
Toronto 2, Ontario. 

Sectioned Perspective View of Locomotive Front End. 
L.M.S. R. Class “ 7P ” 4-6-2 Locomotive of the Latest 
Type. “ The Railway Gazette ” Offices, 33, Tothill- 





street, Westminster, London, 8.W.1. [Price 2s. 6d. net.} 


PERSONAL. 


PROFESSOR H. Munro Fox, F.R.S., PROFESSOR I. M, 
HEILBRON, D.S.O., D.Sc., F.R.1.C., F.R.S., and Dr. C. ¢, 
PATERSON, O.B.E., F.R.S., have been appointed members 
of the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research, as from 
October 1. Prorgessor A. V. Huu, F.R.S., Sm Fexix 
PoLe and Sim Rosert RoBinson, F.R.S., retired from 
the Council on completion of their terms of office on 
September 30. 


The Court of the University of Durham, in July, 1945, 
appointed Mr. GEORGE H. Forsytu, M.Sc., to the Chair 
of Mechanical and Marine Engineering at King’s College, 
Newcastle-upon-Tyne. Mr. Forsyth, however, has been 
unable to take up the appointment on grounds of health. 
The Court have now appointed to the Chair, PRoFEssor 
AUBREY BURSTALL, D.Sc., Ph.D., who has occupied the 
Chair of Engineering at the University of Melbourne 
since 1937. 


Sm Guy Locock is relinquishing his appointment 
as Director of the Federation of British Industries, which 
position he has occupied for 14 years. He has agreed to 
continue in office until his successor is installed and his 
services, thereafter, will be available in an advisory 
capacity. Sir Guy’s successor is to be MR. N. V. 
Krppine, J.P., M.LE.E., M.1I.P.E., and the appointment 
will take effect as early in the New Year as his release 
from Government duties can be arranged. 


The Government have appointed LT.-GENERAL Sir 
W. G. LINDSELL to secure the orderly release of factory 
space requisitioned for war purposes. Information con- 
cerning the derequisitioning of storage space should stil! 
be obtained from the Control of Storage Premises, Board 
of Trade, Millbank, or from the Board’s Regional 
Controllers. 


Mr. Bast SANDERSON has been re-elected President 
of the International Shipping Federation, 52, Leadenhall- 
street, London, E.C.3. 


Lt.-Cot. C. W. KNIGHT, M.Inst.C.E., F.S.1., late 
of the Royal Engineers, has joined the board of John 
Cochrane and Sons, Limited, civil engineering contractors, 
39, Victoria-street, London, 8.W.1. 


Mr. G. A. Roprnson, B.Sc.(Eng.), M.I.Mech.E., has 
taken up the appointment of Secretary (Education) of the 
Institute of Industrial Administration, Artillery House, 
Artillery-row, London, S.W.1. 


Mr. J. G. W. PAWLYN has joined the board of Messrs. 
Ransomes, Sims and Jefferies, Limited, Orwell Works, 
Ipswich. 

Lt.-Co.. F. H. Crosianp, O.B.E., B.Sc., has now been 
demobilised and has resumed his position as represepta- 
tive of Messrs. J. Blakeborough and Sons, Limited, 
Brighouse. 

Mr. A. McOrori®, M.A., B.Sc., A.M.I.Mech.E., has 
been appointed Head of the Mechanical Engineering 
Department of Paisley Technical College. 

Mr. D. James, who until August 20 was electrical 
engineer, London and North Eastern Railway, Southern 
Area, King’s Cross, and since that date has been engaged 
on special duties in the Chief Electrical Engineer’s head- 
quarters office, retired on October 6. 


Dr. WALTHER WOLFF, consulting engineer, has trans- 
ferred his office from 2, Norfolk-street, London, W.C.2, 
to 78, Woodlands, London, N.W.11. (Telephone : 
SPEedwell 4273.) 


Dr. T.S. WHEELER, F.R.C.Sc.1., F.R.1.C., M.I.Chem.E., 
F.Inst.P., has been nominated Professor of Chemistry 
at University College, Dublin. He has also been appointed 
an additional member of the Building Research Com- 
mittee established by the Ministry for Industry and 
Commerce, Eire. 


Mr. OswALD SEWELL, who for the past 20 years has 
been principal representative of Messrs. Thos. Firth and 
John Brown, Limited, in the Birmingham area, and 
Mr. R. REDPATH, who, over a longer period, has also 
represented the company in that area, retired on Septem- 
ber 30. Mr. C. W. HuTcHINSON has been appointed to 
succeed Mr. Sewell as principal representative in the 
Birmingham area. 


Mr. E. A. Hype, who was appointed financia con- 
troller, Messrs. A. C. Wickman Limited, Coventry, some 
15 months ago, has now been elected to the board of 
directors. 


The Minister of Supply has agreed to the release of 
Mr. C. J. BROCKBANK from his post as Controller of 
Abrasives, Graphite and Asbestos. He will continue to 
act as Adviser on Abrasives to the Ministry. Communi- 
cations should now be addressed to the Abrasives, Gra- 
phite and Asbestos Section, Raw Materials Department, 
Berkeley Court, Glentworth-street, London, N.W.1. 


MEssRs. AUTOCONTROL BOILERS LIMITED, inform us 
that their offices have now been transferred to London, 
at 66, Victoria-street, Westminster, S.W.1. (Telephone : 





ViCtoria 8077.) 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel—The demand continues to increase 
steadily and makers are fully employed. Structural 
steel, such as heavy joists and sections, is quiet, and the 
shipbuilding demand is not yet at a high level, but in 
most other directions home business is brisk. Tube- 
makers, sheetmakers, and re-rollers are experiencing a 
heavy demand for their products, and export releases 
have to be restricted in accordance with Board of Trade 
orders. Fuel is still a problem, but steel scrap is also 
becoming a matter of urgency with the increasing demands 
of steelmakers. So far, steel scrap supplies are forth- 
coming in reasonably good quantities, and the pressure 
exerted on merchants by steelmakers has taxed their 
limited labour resources without actually overwhelming 
them. Meanwhile, however, the merchants are only 
able to get over the difficulty by concentrating on good 
heavy material, which gives a better tonnage return 
for the work involved in segregation than light scrap ; 
consequently, light scrap is accumulating and beginning 
to encroach upon yard and factory space required for 
purposes other than storage. As labour is totally 
inadequate, the tendency will be for merchants to 
accumulate unsorted light scrap, with the possibility 
that steelworks’ supplies will be affected at a later date 
in the near future. 


Scottish Coal.—There has been a definite relaxation 
in the demand for fuel from the war industries. Despite 
this, the market is clamouring for supplies and barely 
getting enough to cover essential requirements. Restock- 
ing progress is very poor, as outputs are almost entirely 
used for current consumption. In considering the 
position, two features are of interest. Firstly, nuts and 
screened coals are no more plentiful than they were 
before the war-time programme of industrial production 
began to taper off about a year ago, because users in so 
many cases had been using inferior fuels in such propor- 
tions as to restrict steam raising efficiency in works and 
factories. These users are now demanding supplies of 
graded nuts. The other feature is the changed incidence 
of gas consumption. Gas production has been aug- 
mented by supplies of coke-oven gas and water gas, 
while the gasworks are still using as much coal in their 
retorts asever. With the industrial demand considerably 
reduced, there should have been a surplus of gas as com- 
pared with a year ago, and the fact that there is no such 
surplus is due to the extraordinary increase in domestic 
consumption. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

(reneral Situation.—-Although the volume of business 
passing barely compensates for the cancellation of war 
contracts, producers of most descriptions of iron and 
steel are busily employed and have good bookings, some 
of the contracts in hand extending beyond the end of the 
year. Buyers are anxious to place home and export 
orders and .a relaxation of restrictions on negotiations 
would be promptly followed by expansion in transactions. 
While coke deliveries are steadily maintained. the fuel 
situation does not justify the needed expansion of pig- 
iron supplies by the blowing in of idle blast furnaces. 
Native ironstone is plentiful and imports of high-grade 
overseas ores are increasing. Pressure for increased 
deliveries of semi-finished material for the re-rolling mills 
is still intense. The total tonnage output of finished 
iron and steel is heavy and producers of several commo- 
dities are assured of full activity in their plants for the 
remainder of the year. 

Hematite Low-Phosphorus and Refined Iron.—The 
distribution of hematite covers most home needs, but 
merchants are still unablé to obtain export licences for 
shipment of cargoes to old customers abroad. The 
outputs of low- and medium-phosphorus iron are suffi- 
cient for current needs and supplies of refined qualities 
are satisfactory. 


Manufactured Tron and Steel—The demand for semi- 
finished iron and steel continues to grow and the heavy 
demand for certain classes of steel semies is severely 
taxing the sources of supply. Sheet bars are still wanted 
in very large quantities. The demand for most finished 
commodities is large and expanding, but trade in struc- 
tural material is quiet and orders for heavy joists and 
channels can be. given early attention. Outputs of 
black and galvanised sheets are fully sold for months 
ahead and buyers are anxious to negotiate for further 
extensive supplies but makers are disinclined to add to 
their heavy commitments. Plate mills are running 
regularly and makers of railway requisites are very 
actively engaged; producers of colliery equipment 
of all types are also very busy and have extensive 
bookings. 


Scrap.—Large quantities of iron and steel scrap are 
coming to hand and substantial tonnages are being sup- 


NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—With absenteeism in the South 
Wales coal industry still in the region of 17 per cent. and 
productions seriously inadequate to meet the demand, 
operators on the Welsh steam-coal market are still watch- 
ing the progress of the campaign among the men to 
improve conditions. As its share of the extra 8,000,000 
tons called for by Mr. Shinwell, South Wales has been 
given a target of 1,000,000 tons. This figure has been 
split up among all the collieries in the coalfield, and pit 
production committees, composed of representatives of 
the men and managements, have been given the target 
for their mines. In turn, they will split their allocation 
up among the various districts underground. By this 
means, it was claimed, it will be possible to ascertain 
quickly any area of trouble if the weekly output falls below 
the allocation. In future, the pit production committees 
will be called upon to deal with persistent absentees 
reported to them by the pit managers. They, in turn, 
will call for the assistance of the local miners’ lodge to 
deal with the offenders. An appeal for every possible 
support for the new methods has been made by the 
Regional Controller of the Ministry of Fuel and Power. 
There was again a brisk demand on the Welsh steam-coal 
market last week. Collieries, however, were kept almost 
fully occupied in dealing with orders already on their 
books and consequently few new orders could be enter- 
tained for early delivery. The slowing down of demand 
from some of the war factories has not helped the situa- 
tion to any material extent, and stocks for the winter are 
at a low level. Export business was extremely difficult 
to negotiate as supplies were not forthcoming. Only a 
few shipments of steam coals were made, and these were 
to the high-priority consumers. The demand was brisk 
for all grades and order books were well filled ahead. The 
tone remained very firm. Patent fuels and cokes were in 
good d d, but plies were not easy to arrange. 

Swansea Steel-Sheet Industry.—The .market report 
issued by the Incorporated Swansea Exchange states that, 
last week, tin-plates were in good demand and that a fair 
amount of business had been transacted. Makers’ order 
books were being rapidly filled as home consumers were 
placing their requirements for the fourth quarter of the 
year. The quantities sold were in excess of those for the 
corresponding period of 1944. The export market, 
although still restricted, was improving and an increased 
volume of business was done. Steel sheets continued to 
be in strong demand and makers had disposed of quanti- 
ties for delivery during the first six months of 1946. The 
iron and steel scrap market was steady and consumers 
were interested in securing further supplies of the better 
qualities. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel—Some progress is being made with 
the execution of post-war orders, but in all sections there 
is still a scarcity of labour. Skilled men from the 
Forces are returning to their old jobs very slowly. 
Elderly men, who feel that they have earned a rest 
from continuous work during the war years, are retiring 
at a higher rate than younger skilled men are being 
recruited. There is a markefi scarcity of new entrants 
to industry, notably in the foundries, where work is 
being held up in consequence. Improvements in 
conditions of service are being discussed with a view of 
attracting apprentices. Some big orders are on hand 
for the re-equipment of steelworks. Tramway-material 
departments are working assiduously in an effort to carry 
out numerous orders for replacements and repair of 
tracks. 


South Yorkshire Coal Trade.—There are a few instances 
of improving production but they are insufficient in 
number and volume to make up the big deficiencies in 
supplies of coal. The revision of allocations is planned, 
and in‘ the course of it, it is understood that the supply 
of coking coal is to be curtailed. Locomotive hards are 
in very strong demand, and there is an incessant call for 
washed and graded steams that cannot be met fully. 
House coal is in relatively short supply, and reserve 
stocks are light. Export business continues on restricted 
lines ;. there is an improving demand for bunkering coal. 





MANCHESTER ASSOCIATION OF ENGINEERS.—The 
students’ section of the Manchester Association of 
Engineers, which has been held in abeyance during the 
war, is to recommence activities during the present 
session. A first meeting will be held at the Engineers’ 
Club, Albert-square, Manchester, at 7 p.m., on Wednes- 
day, October 17, when the main funetions of the section 
will be explained, a committee elected and the pro- 
gramme for the remainder of the session worked out. 
Afterwards, two films, entitled “‘The Valley of the 





Dlied to the foundries and steelworks. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, October 13, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Annual General Meeting. Pre- 
sidential Address: ‘‘ The Engineer’s Tools,” by Mr. 
L. H. A. Carr. Institution: Friday, October 19, 6.30 
p.m., 39, Victoria-street, 8.W.1. Films: ‘“ Boiler- 
House Practice” and “Steam,” introduced by Mr. 
E. C. Rogers. Sheffield Section: Friday, October 19, 
6.30 p.m., 198, West-street, Sheffield. Annual General 
Meeting. Chairman’s Address: ‘‘ Engineering Aspects 
of Architecture,” by Mr. T. F. Groocock. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch: 
Saturday, October 13, 3 p.m., Royal Technical College, 
Glasgow. (i) Presidential Address, by Mr. A. Marshall. 
(ii) “‘ Technological Principles of Casting Design,” by 
Professor V. M. Shestopal. W.R. of Yorkshire Branch : 
Saturday, October 13, 5 p.m., 1, Mannville-terrace, 
Bradford. (i) Presidential Address, by Mr. J. Timbrell. 
(ii) “‘ Large Castings,” by Mr. J. Timbrell. Burnley 
Section: Saturday, October 13, 6.30 p.m., Technical 
School, Blackburn-road, Accrington. “Uses of Gases 
in the Foundry,” by Mr. H. Haynes. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre: Monday, October 15, 6 p.m., 
Royal Institution, Colquitt-street, Liverpool. “‘ Radiant, 
Dielectric and Eddy-Current Heating in the Process 
Heating Field,” by Messrs. L. J. C. Connell, O. W. 
Humphreys and J. L. Ryecroft. London Students’ 
Section: Monday, October 15, 7 p.m., Victoria~-embank- 
ment, W.C.2. Chairman’s Address: ‘“ Tuning Forks,” 
by Mr. H. Shorland. North-Western Centre: Tuesday, 
October 16, 6 p.m., Engineers’ Club, Manchester. 
“* Modern Electric Lift Practice,” by Mr. L. 8. Atkinson. 
Transmission Section: Wednesday, October 17, 5.30 
p.m., Victoria-embankment, W.C.2. Chairman’s Address, 
by Mr. E. T. Norris. Institution : Thursday, October 18, 
5.30 p.m., Victoria-embankment, W.C.2. Discussion on 
““Weather and Electric Power Systems,” opened by 
Mr. J. S. Forrest, Mr. H. W. Grimmitt and others. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, October 15, 7 p.m., 39, Elmbank- 
crescent, Glasgow. Presidential Address: ‘“‘ The Aute- 
mobile and the Community,” by Mr. F. G. Woollard. 
Luton Centre: Tuesday, October 16, 7.30 p.m., George 
Hotel, Luton. General Meeting. Bristol Centre: Thurs- 
day, October 18, 7.30 p.m., Merchant Venturers’ College, 
Bristol. Mr. Woollard’s Presidentia] Address. 


INSTITUTION OF PRODUCTION ENGINEERS.—Halifaxr 
Section: Monday, October 15, 7 p.m., Technical College, 
Halifax. ‘‘ Measurement of Straight Edges,”’ by Mr. 
L. Loxham. Birmingham Section: Wednesday, Octo- 
ber 17, 7 p.m., James Watt Memorial Institute, Birming- 
ham. Discussion on “ Unification of Screw Threads.” 
Preston Section: Wednesday, October 17, 7.15 p.m., 
Harris Institute, Avenham, Preston. “Cold Forging 
of Bolts and Screws,” by Mr. T. C. Parker. Manchester 
Section: Wednesday, October 17, 7.15 p.m., College of 
Technology, Manchester. ** Disabled Personne] in 
Industry,” by Mr. A. G. Doughty. Wolverhampton 
Section: -Thursday, October 18, 6.30 p.m., Technical 
College, Wednesbury. “Forging Presses,” by Mr. 
H. E. Hows. Glasgow Section: Thursday, October 18, 
7.15 p.m., 39, Elmbank-crescent, Glasgow. ‘“‘ Accident 
Prevention,” by Mr. A. Chalmers. Coventry Section: 
Friday, October 19, 6.45 p.m., Technical College, Coven- 
try. “Infra-Red Heating,” by Mr. F. E. Rowland. 
Western Section: Friday, October 19, 6.45 p.m., Grand 
Hotel, Bristol. “Geology in Engineering.” by Mr. 
F.'L: Daniels. 

‘ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 16, 5.45 p.m., 2, Savoy-hill, W.C.2. 
(i) Films: “The Atom” and “ The Face of Britain.” 
(ii) Presidential Address, by Mr. E. R. Wilkinson. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, October 16, 6.30 p.m., South 
Wales Institute of Engineers, Park-place, Cardiff. 
Discussion on “Severn Barrage Proposals,” opened 
by Sir William Halcrow and Mr. 8S. B. Donkin. Midland 
Branch: Thursday, October 18, 5.30 p.m., James Watt 
Memorial Institute, Birmingham. “ Utilisation of Nu- 
clear Energy,” by Professor M. L. Oliphant. Institution : 
Friday, October 19, 5.30 p.m., Storey’s-gate, S.W.1. 
Presidential Address, by Professor Andrew Robertson. 

INSTITUTE OF WELDING.—Leeds Branch : Wednesday, 
October 17, 7 p.m., Technical College, Bradford. 
“Welded Construction and the Drawing Office,” by 
Mr. H. V. Hill. West of Scotland Branch: Wednesday, 
October 17, 6.30 p.m., 39, Elmbank-crescent, Glasgow. 
** Operation ‘ Pluto ’,” by Mr. J. S. Blair. 

Royal AERONAUTICAL SocieTy.—Thursday, October 
18, 6.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. “ Aircraft 





Tennessee,” and “Steel,” the latter produced by the 
British Council, will be shown. 





Engine Oi] Cooling,”’ by Mr. F. Nixon. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMrte sak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 
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THE WHITTLE GAS 
TURBINE. 


SELpomM in the annals of technical and scientific 
institutions has a series of commemorative lectures 
been inaugurated more auspiciously than on Friday, 
October 5, at the Institution of Mechanical Engineers 
in London, when the first James Clayton Lecture 
was delivered by Air Commodore Frank Whittle, 
C.B.E., M.A., on the subject of “ The Early History 
of the Whittle Jet Propulsion Gas Turbine.” As 
a general rule, the endeavour has been, when 
launching such a series, to select as the first lecturer 
someone who could speak with authority on the 
particular branch of science or technology associated 
with the person whom it was desired to comme- 
morate or, if the donor of the endowment had 
specified some topic, to observe his wishes as closely 
as possible. Thus, in the case of the Institution of 
Mechanical Engineers, the first Thomas Hawksley 
Lecture, in 1913, dealt with ‘“‘ Water as a Mechanical 
Agent,” and the first Thomas Lowe Gray Lecture, 
15 years later, with “The Marine Oil Engine.” 
Both of these subjects, however, had been discussed 
on many previous oceasions, and the most that 
either lecturer could hope to do was to present 
comparatively familiar facts in some new light 
and an interesting manner. Both succeeded, for 
both were experts in their respective fields; but 
when to this desirable qualification is added the 
attraction of a subject so stimulating as a new 
prime mover, known for some years to have been in 
process of development but, hitherto, shrouded in 
the strictest secrecy, what otherwise would have 
been but a notable occasion becomes invested with 
the importance of an historical event. 

The story of the Whittle turbine deserves to rank 
with any of the classics of past engineering endea- 
vour. Starting with the inception of the idea in 
1928, when he was in his fourth term as a flight 
cadet at Cranwell, Air Commodore Whittle traced 
it through the successive stages of patents and 
tentative “paper work,” the formation of the 
original company of Power Jets, Limited, and the 
construction of the several experimental machines. 
It was an involved story, too, bringing in various 
names unknown to the majority of engineers, as well 
as others—notably the British Thomson-Houston 
Company and Laidlaw, Drew and Company—which, 
though they are familiar enough to that same 





majority, would not have conveyed any suggestion 
of an interest in any invention of a kind apparently 
so remote from their normal activities. The Air 
Ministry came into it at an early stage, and likewise 
the Aeronautical Research Council, ard, eventually, 
the Gloster Aircraft Company, the Asiatic Petroleum 
Company, Dr. H. R. Ricardo, Rolls-Royce, Limited, 
and, in the United States, the General Electric Com- 
pany and the Bell Aircraft Corporation ; but through- 
out, in spite of the author’s modest disclaimers, his 
hearers could not fail to appreciate how much of 
the eventual success must have been due to his own 
deep conviction of the soundness of his principles 
and his determination not to be discouraged “by 
setbacks and obstacles, financial or mechanical. 

In due course, we hope to reprint the lecture, 
with the more important of the numerous illus- 
trations, but meanwhile the narrative of Whittle’s 
13 years of scheming and experimenting, from his 
Cranwell days to the first flight of the prototype 


ane jet-propelled aircraft, may be summarised as a 
5 | matter of record. At Cranwell, he explained, he 


had to write a science thesis and, having chosen 
as his subject the future development of aircraft, 
proceeded to discuss the possibilities of jet propul- 
sion and of gas turbines. (It would be interesting 
to know whether that thesis still exists; as a 
historical document, it deserves a place in the 
national . archives.) At that time, the idea of 
using the gas turbine as the power generator in a 
jet-propulsion system had not occurred to him, 
but this evolved in his mind some 18 months 
later and, in January, 1930, he applied for his first 
patent on these lines. The Air Ministry turned it 
down on the score of ical difficulties of 
development—difficulties which were real enough, 
but, as Whittle was to prove, not insuperable. 

The time was not especially propitious for the 
launching of new ventures, particularly of a kind 
obviously involving the expenditure of money, 
but offering no clear indication of its amount or 
certainty of eventual success ; the industrial depres- 
sion had become world-wide by 1930 and, as Air 
Commodore Whittle admitted in his lecture, this 
factor could not be ignored. Its existence and 
powerful influence, therefore, makes all the more 
creditable the courageous suggestion of two former 
officers of the Royal Air Force, Mr. R. D. Williams 
and Mr. J. C. B. Tinling—five years later, but still 
in a period of some industrial difficulty—that they 
“should try to get something started.”” Whittle 
agreed to co-operate (‘‘ though,” he commented, 
“T regarded them as extremely optimistic’) and, 
in March, 1936, the private company of Power 
Jets, Limited, was formed, with an initial capital 
of 2,0001. It is significant that the President of 
the Air Council was a party to the agreement for the 
formation of the company and that the Air Ministry 
held shares in it from the start ; a simple statement 
which; it may be supposed, covers a great deal of 
discussion and persuasive argument. 

Even before the company was formed, work had 
been begun by the British Thomson-Houston 
Company on the experimental engine, and the order 
for its construction was given to them by Power 
Jets, Limited, in June, 1936. This unit consisted 
of a single-stage compressor directly coupled to a 
single-stage turbine, and had only one combustion 
chamber; and its designers, to quote Whittle’s 
words, “‘ were going beyond all previous engineering 
experience in each of the major organs.” They aimed 
at a pressure ratio of about 4: 1 in the compressor, 
whereas, so far as they knew, 2}: 1 had never been 
exceeded ; the combustion intensity projected was 
far beyond anything previously attempted ; and, 
to accomplish these aims, it was necessary to get 
more than 3,000 shaft horse-power from a single- 
stage turbine wheel only 164 in. in diameter. The 
combustion problem was one of some difficulty, 
and, in the search for expert advice upon it, Whittle 
visited the British Industries Fair ; thus began the 
connection of Messrs. Laidlaw, Drew and Company 
with the development of the gas turbine—a circum- 
stance from which various morals could be drawn 
regarding the ultimate utility of trade fairs. 

The testing of the engine began on April 12, 1937. 
Almost needless to say, the optimistic aims of the 
designer Were not achieved, but a start had been 
made, and the tests did densonstrate that the basic 
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conception was sound. Not only so, but they con- 
vinced the Air Ministry that the experiments were 
worth further encouragement and made possible 
Whittle’s transference to the Special Duty List, thus 
enabling him to continue his work without inter- 
ruption. A reconstruction of the engine was put 
in hand, together with an extended series of com- 
bustion tests, but a turbine-blade failure brought 
operations to an abrupt end in May, 1938. Again 
the engine was rebuilt, this time at the Air Ministry’s 
expense, and the combustion tests were continued ; 
and by the summer of 1939 the Ministry were satis- 
fied that, in this new motor, they had the basis of 
a practicable aero-engine. From this point onwards, 
financial worries became definitely secondary to 
those of design and manufacture. A flight engine 
(known as the ““W1”’) was ordered from Power 
Jets, Limited, and a contract was placed with the 
Gloster Aircraft Company for an experimental air- 
craft to use it. Before the W1 engine was completed, 
however, another was made, of similar design but 
incorporating parts of the earlier experimental 
engine. It was designated the “WI1X,” and it 
was this engine which, in April, 1941, was the first 
Whittle jet-propulsion unit to leave the ground. 
Flight trials with the W1 engine began on May 14, 
1941, and thereafter, though there were mishaps 
and technical difficulties, there were no more prob- 
lems of securing attention and support. Power 
Jets, Limited, were authorised to proceed with 
@ more advanced design, eventually known as the 
“ W2,” and the Gloster Aircraft Company with 
the prototype of the twin-engined Meteor inter- 
ceptor fighter; direct contracts were placed with 
the British Thomson-Houston Company and other 
firms for the development and construction of gas 
turbines for jet propulsion; and it was decided 
that Power Jets, Limited, should become a research 
and development organisation, supplying drawings 
and other information to the makers of the engines. 
The W1X engine, and a set of drawings of the 


W2B—a later version of the W2, built by the Rover | “ 


Company—were taken by air to the United States 
and delivered to the General Electric Company’s 
works at Lynn, Massachusetts, where intensive 
development was speedily undertaken and a series 
of engines made, to be fitted in the Airacomet 
twin-engined fighters constructed for the purpose 
by the Bell Aircraft Corporation. The Ministry of 
Aircraft Production decided to plan for the pro- 
duction in quantity of the W2B engine and the 
Meteor fighter. To quote Air Commodore Whittle 
again: ‘‘ Many sceptics were converted ; the firms 
already engaged increased their activities consider- 
ably, and other firms which had practically ignored 
the gas turbine suddenly evinced a lively interest ”’ ; 
the last statement, he explained, being a euphemism 
—they “ woke up with a jerk.” 

Of what has happened since that stage was 
reached, official secrecy precluded details; but 
Air Commodore Whittle was allowed to admit that 
“the types of engines which trace their descent 
directly from the W2 and W2B have undergone 
continuous development, and the original design 
performance for that size of engine has been far 
exceeded.” Even more satisfactory is it to have 
his assurance that, while the Germans appear to 
have been using this system of propulsion experi- 
mentally before the Whittle engine was in the air, 
the type that they were then employing was after- 
wards abandoned. The type that they eventually 
used in quantity—presumably the Junkers 004 gas- 
turbine unit which was fitted in the Me 262 fighter 
—was “technically a long way behind the British 
engines, being much heavier in proportion to its 
power, having a much bigger fuel consumption, 
and only a fraction of the life.” Looking to 
the future, Air Commodore Whittle sees great pos- 
sibilities before the gas turbine, not only in the 
air and, in the case of aero-engines, not only in 
connection with jet propulsion; and, in his con- 
cluding remarks, ventures upon the prediction that 
“within, say, 10 to 15 years the piston engine 
will have given way to the gas turbine in all aircraft 
except possibly the light aeroplane.” This is a bold 
prophecy, on the face of it, but, from such a quarter, 
one of weight. Once more, the engineer’s field of 
endeavour has been suddenly expanded ; how far 
is beyond present knowledge to estimate. 


SATURATION FACTORS OF 
DOMESTIC ELECTRIC 
APPLIANCES. 


THE theory of probability is dealt with in most 
text-books on advanced algebra and has been 
studied for hundreds of years. It is only in com- 
paratively recent times, however, that the laws of 
probability have been applied as an operating tool 
in the engineering field. The best known example 
of such application is in connection with quality 
control in manufacturing operations. In brief 
terms, the method employed is to determine the 
quality of large numbers of articles from the examina- 
tion of scientifically-selected samples. This procedure 
does not give absolute accuracy, but no method of 
measurement ensures this. That the individual 
examination of every item in a large number 
is not a guarantee that absolute accuracy will be 
attained is illustrated by Parliamentary elections 
in which one or more re-counts are demanded. 
Seldom, if ever, are the figures of the various 
counts identical. It is not likely that the general 
public would be satisfied that a scientific sampling 
of voting papers in an election might give just as 
accurate a result as direct counting, although it 
appears to be quite prepared to accept results 
obtained by sampling in Gallup polls and B.B.C. 
listener research investigations. 

In a recent technical report* the Electrical 
Research Association deals with the application 
of sampling methods to the determination of 
“* appliance-saturation factors.” The word “ satu- 
ration ’’ has been employed because it is in general 
use to denote the proportion of any domestic 
electrical appliance in use in a given area, expressed 
as a percentage of the number of consumers. It 
is pointed out, however, that the term is not well 
chosen and that “‘ density ’” would be a better word. 
This objection is certainly valid. The word 
saturation” is in use in a number of physical 
applications to denote complete charge. The 
purpose of the report is to explain the methods 
by which the saturation factor for, say, electric 
cookers may be obtained with relatively little work. 
Information of this.kind is of value in indicating 
fields to which development policy may profitably 
be directed, but it is of equal importance as a 
guide to the nature and distribution of the load 
which may be anticipated. As a simple example, 
a heavy saturation factor for immersion heaters, 
fitted in hot-water cisterns connected to solid-fuel 
boilers, suggests that a useful load during the 
summer months may be expected. 

No doubt the ideal position would be for all 
electricity-supply authorities to have complete 
records of all domestic electric appliances connected 
to their mains, but this state of affairs does not 
exist. The report says few have complete records 
even of major appliances. Where hire-purchase 
arrangements are in. operation, they may have a 
general idea of the rate of development in the use 
of some types of appliance, but even this will be 
incomplete and will not be a guide to customer- 
owned material, either old or new. Some idea of 
over-all progress is given by manufacturers’ sales 
records, but as these cover the whole of the country 
they are of little value to individual undertakings. 
They are also vitiated by the absence of reliable 
statistics about the rate of obsolescence. As 
customers may, and do, install electrical appliances, 
especially of the space-heating type, without the 
knowledge of the supply authority, the only method 
of ascertaining the present position is to investigate 
it. A complete house-to-house survey would be costly 
and difficult, but it is claimed that the sampling 
method recommended will give reliable information 
with the minimum expenditure of time and money. 

As a guide to the type of information which it 
is desirable to collect from the consumers selected 
by sample, a specimen consumer’s data sheet is 
reproduced in the report. This need not be dealt 
with in detail, but some of its items may be referred 
to. For electric cookers, which vary widely in 
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capacity, from boiling plates to double ovens, the 
kilowatt rating should be ascertained; the same 
thing applies to water heaters, as this type of 
apparatus ranges from 0-5-kW heaters fixed over 
a kitchen sink to 3-kW immersion heaters. Again, 
with space heaters, the capacity should be recorded, 
The probable consumption and hours of use of 
both water heaters and electric fires will depend on 
their relation to the general activities of a household, 
and for electric fires, for instance, the record should 
state whether they are fixed in living-rooms or 
bedrooms. As refrigerators make only a low power 
demand, it is considered that a record of the number 
without kilowatt loading will be sufficient. The 
same thing applies to washing machines, irons and 
vacuum cleaners, as ‘‘ all makes have similar kilo- 
watt inputs.” In connection with radio receiving 
sets, which are of small input, it is pointed out 
that the large increase in demand which has been 
noted when an outstanding piece of news has been 
broadcast is probably due to extra lighting and 
heating used during the broadcast and not to the 
radio sets themselves. It is suggested, finally, 
that opportunity might be taken during the survey 
to record the existence of domestic appliances using 
other sources of power. 

To obtain reliable results from the type of sample 
survey described, both the size of the sample and 
the method of its selection are of the first importance. 
It is recommended that a sample figure of 500 
should be chosen for large bulks of 20,000 and 
over ; for 10,000, this could be reduced to 475. As 
accuracy depends on the absolute size of the sample, 
not on its size relative to the bulk, the figure of 
500 can be used for much larger bulks than 20,000. 
For a bulk saturation figure of 50 per cent. for any 
appliance, with a sample of 500, there will be a 
90 per cent. chance that the sample reading will be 
between 46-3 per cent. and 53-7 per cent. ; that is, 
the result will be accurate within a tolerance of 
+3-7 per cent. It is not likely that a complete 
survey of 20,000 consumers would give a higher 
degree of accuracy than this. If the bulk-saturation 
figure is greater, the accuracy of the 500 sample 
will increase, but not in a striking way ; for a bulk 
saturation figure of 70 per cent., the tolerance would 
be 3-4 per cent. For the low saturation figure of 
1 per cent., the sample range would be between 
0-2 per cent. and 1-9 per cent., the tolerance being 
about + 0-8 per cent., which is much lower than in 
the other case, but much higher in relation to the 
bulk-saturation figure. The sample might give a 
result nearly twice the true value. For this reason, it 
is recommended that saturation figures below 3 per 
tent. should be ignored in the survey. 

For choosing the samples, three methods are 
available. These are known as “random,” “ repre- 
sentative’ and ‘‘ purposive.” The latter involves 
deliberate choice according to some plan and is not 
suitable to the case under consideration. Random 
sampling carries its own explanation in its name. 
As it implies the absence of any bias, it might appear 
the ideal method. If consumers were represented 
by serial numbers, the samples might perhaps be 
mechanically selected from cards; or published 
tables of random numbers might be used. The dis- 
advantage of the method for the purpose under 
review is that the random numbers would be distri- 
buted over the whole of the consumers of an under- 
taking, and undue weight might possibly be given 
to one residential area as compared with another. 
This effect is avoided in representative sampling. 
Consumers are divided into sub-groups, preferably 
on a geographical basis, and the appropriate number 
of samples is selected at random from each sub- 
group, the number in each case depending on the 
size of the sub-group. On this system the districts 
of different social] status, or income level, are each 
fairly represented. It is emphasised that adherence 
to the selection which has been made should be 
rigid and that when the sample survey is carried 
out one residence should not be substituted for 
another because there may be difficulty in getting 
information from the. latter. This may introduce 
bias, for instance, by giving undue weight to larger 
households, which are less likely to be found with 
no one.at home when the observer calls. The report 
contains an account of a sample survey carried out 
on an undertaking with 20,000 consumers. 
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NOTES. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue inaugural meeting of the 1945-46 session of 
the Institution of Electrical Engineers was held in 
the lecture hall of the Institution’s building, at 
Savoy-place, Victoria-embankment, London, on 
Thursday, October 4. The chair was first occupied 
by the retiring president, Sir Harry Railing, who, 
after presenting the premiums and awards for the 
previous session, invited his successor, Dr. P. 
Dunsheath, O.B.E., M.A., to deliver his presidential 
address. The address was entitled “‘ British Elec- 
trical Engineers and the Second World War,” and 
it covered such aspects of the electrical engineer’s 
work as power supply at home, mobile power stations, 
home and overseas communications, magnetic 
mines, radar and its applications, atomic energy, 
etc. The vote of thanks for the address was 
proposed by Mr. P. V. Hunter, who remarked, in 
doing so, that the first year of peace was likely to 
make greater demands on the president than would 
occur in @ normal year, but he was confident that 
Dr. Dunsheath would rise to the occasion and give 
the Institution remarkable service during his year 
of office. Before the vote of thanks was seconded, 
Sir John Anderson, being invited by the chairman 
to speak, mentioned that, as Lord Privy Seal, he 
had been primarily responsible for the preparatory 
work undertaken before the outbreak of the war, 
and later, as President of the Council, had had special 
responsibility for the supervision of the scientific 
effort of the nation in so far as the Government 
were concerned ; but in spite of this, he had had no 
conception, until he had heard Dr. Dunsheath’s 
address, of the magnitude and crucial importance 
of the contribution made by electrical engineers to 
the winning of the war. Those engaged in the elec- 
trical industry had every reason to feel proud of 
the part they had played but, Sir John pointed out, 
there would be just as great a need in the immediate 
future for the same qualities of initiative, resource, 
courage and energy as had been displayed during 
the war if we were to recover our position among 
the nations. Mr. T. G. N. Haldane then seconded 
the vote of thanks, expressing the view that the 
fundamental conditions which had made possible 
the achievements referred to in the address were 
team work and team spirit directed towards a 
common goal by a common purpose. He asked 
how a common purpose and the team spirit could be 
found to enable us to reap the reward of six years of 
engineering progress. He did not p to answer 
the question, but he hoped the problem would be 
solved, at least partly, during Dr. Dunsheath’s 
term of office. Dr. Dunsheath then took the chair 
and acknowledged the vote of thanks. The vote 
of thanks to the retiring president was proposed by 
Sir Stanley Angwin, and seconded by Mr. V. Z. de 
Ferranti, and the past-president’s certificate was 
then handed to Sir Harry Railing by Dr. Dunsheath. 
In acknowledging this and the vote of thanks, 
Sir Harry remarked that his task during the past 
year had been made easy by the unifying inspiration 
of the common struggle, in which all had been 
engaged. He hoped that similar unity could now 
be shown among many classes and many nations. 


THe Orrawa CONFERENCE ON STANDARDS. 


The third Conference on the Unification of Engi- 
neering Standards, held at Ottawa under the auspices 
of the Combined Production and Resources Board of 
Britain, Canada and the United States, concluded 
its business sessions at the end of last week. Pre- 
liminary reports indicate that a considerable 
amount of useful work has been done, especially in 
connection with screw threads ; this, as was shown 
by the programme summarised on page 213, ante, 
was one of the principal subjects on which some form 
of agreement was sought, though there were several 
others—notably drawing-office conventions—which 
war-time experience had shown to be of hardly less 
importance in their effect on the production and 
adaptation of engineering components, manufac- 
tured in different countries but intended to be 
interchangeable. We understand that the delegates 
to the Ottawa conference, who are now engaged in 





visiting various industrial centres in North America, 
will be returning shortly to their respective countries 
with a specification for a unified thread form which, 
it is considered, should provide the basis for a 
unified standard for all users of the inch system. 
It is stated to retain the best features of the present 
forms—principally, of course, the Whitworth 55-deg. 
thread and the Sellers 60-deg. thread—while 


involving the minimum departure from existing |. 


practice consistent with the attainment of a common 
standard for general-purpose threads. While this 
accomplishment must take first place as an outcome 
of the discussions, a substantial measure of agree- 
ment has been reached on a number of other out- 
standing points; for instance, in connection with 
Acme and buttress threads, specifications for the 
fine threads and small screws used in watchmaking 
and instrument making, and for the fine threads 
employed in precision apparatus such as micro- 
meters. The meeting on pipe threads was not 
conclusive, in spite of the encouraging preliminary 
discussion and suggestions at the conference held 
in London on June 22 ; but it resulted in an invita- 
tion to the British and Canadian representatives to 
continue the discussions at the convention of the 
American Petroleum Institute, to be held next 
month. In connection with high-duty studs in 
light alloys, a considerable amount of information 
has been gathered relating to the practice in the 
three countries concerned, but it was felt that 
much exploratory work would be necessary before 
any definite recommendations could be put forward 
for unification. On the subjects of drawing-office 
practice, and limits and fits in engineering work, 
useful discussion took place ; though here also no 
finality was achieved. A further meeting to con- 
sider limits and fits is to be held in New York before 
the British delegation return, which they are ex- 
pected to do in the course of the coming week. It 
was recommended unanimously that the inter- 
national co-ordination gf drawing-office practice 
between the three countries should be actively 
pursued. 


Tur INSTITUTE OF TRANSPORT. 


At a general meeting of the Institute of Trans- 
port, which was held in London, on October 8, at 
the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C.2, the retiring president, 
Mr. Robert Kelso, formally relinquished office and 
inducted Sir Frederick Handley Page, C.B.E., into 
the presidential chair. In his address, Sir Frederick 
sketched the development of aviation, both civil and 
military, during the past 40 years and showed, by 
means of lantern slides, how the late war had 
accelerated technical p Many types of 
machine had been evolved to meet the require- 
ments of the fighting Forces, and variants of these 
aircraft would find extensive civil application in the 
future. A good idea of the progress made between 
the two world wars could be gained by comparing 
the four-engined Handley Page bomber built in 
1918 for attacking Berlin with the Handley Page 
‘* Halifax’ bomber that had been so extensively 
used for this purpose in the late war. The earlier 
machine had a wing span of 120 ft., a wing area of 
2,880 sq. ft., and weighed 30,000 Ib. when loaded. 
The Halifax, which had a laden weight of 70,000 Ib., 
or more than twice that of its predecessor, had a 
wing span of 104 ft. and a wing area of only 1,250 
sq. ft. With four times the engine power of its 
predecessor, the Halifax flew three times as fast 
and carried ten times the bomb load for the same 
range. Thus, with the lapse of 25 years, the typical 
aircraft had become denser, occupying much less 
space and weighing more. However, in spite of 
improvements, aeroplanes would become larger as 
greater carrying capacities were required. This 
raised problems of design, because with very large 
wing spans the weight of the structure increased 
disproportionately, and relief might have to be 
sought by distributing the cargo space spanwise 
across the wing. This suggested that the “ flying 
wing ” type of aircraft, with only a cockpit at the 
centre instead of a fuselage, might have to be used 
in the future. A modern machine of this kind, 
without a tail, and with rudders at the two extre- 
mities of its back-swept wing, had been built and 
flown, and promising results had been obtained. 


Sir Frederick called attention to the comparatively 
small number of aircraft that would suffice to 
provide air transport in the immediate future, even 
supposing the passenger traffic to be seven times as 
great as it was in 1940. The prospect was not a 
very encouraging one from the aircraft manufac- 
turers’ point of view. 


PETROLEUM WARFARE EXHIBITION. 


An exhibition illustrating not only the now well- 
known war activities “Pluto” petrol-conveying 
pipe lines, and “‘ Fido ” fog dispersal equipment, as 
well as some little-publicised work of the Petroleum 
Warfare Department, was opened on Thursday, 
October 4, at the Imperial War Museum, Lambeth, 
London, and is expected to remain open for two 
months. Admission is free between the hours of 
10 a.m. and 6 p.m. daily, except Sundays, when the 
opening hour is 2 p.m. From the engineering point 
of view the flame-throwing equipment will prove 
the most informative of the exhibits, there 
being examples of the “Crocodile,” a Churchill 
tank towing a trailer carrying the pumping gear, 
of the ““ Wasp,” a Bren-gun carrier fitted with both 
the nozzle and the pumping gear, and the “ Life- 
buoy,” a portable man-handled equipment. The 
gear is illustrated by models and drawings and is 
much more elaborate than engineers familiar only 
with boiler oil-fuel burners might haveexpected. Of 
special interest is the fuel used, its physical proper- 
ties being very unusual and its performance, as 
shown in some photographs, being quite remarkable ; 
its composition is still on the secret list. It may be 
noted, on the authority of Major-General Sir 
Donald Banks, who was Director-General of the 
Petroleum Warfare Department from 1940 to 1945, 
that the flame-throwers, though they appear to be a 
harsh form of warfare, really proved humane 
weapons since, in many actions, the enemy would 
not face them but surrendered without a fight and 
without inflicting any casualties on our assaulting 
troops. The section devoted to flame defences 
against invasion is also worthy of special attention, 
since it has not been given much prominence hither- 
to. It will be somewhat surprising to many, for 
example, that over 40,000 of the device known as 
the “ Fougasse ” were issued to the Home Guard. 
This device consisted of a barrel of oil behind which 
an explosive charge is placed. Situated in h 
and banks, the charge propels the barrel some 
40 yards, and any vehicle on the road could be 
enveloped in a sheet of flame. The sections dealing 
with ‘“‘ Pluto” and “Fido” are full and as com- 
prehensive as need be. Altogether the exhibition 
reflects credit on all concerned with its organisation 
and it would not be surprising if it proves as popular 
as the “ Mulberry ” exhibition illustrating the pre- 
fabricated harbours, which was held at the Institn- 
tion of Civil Engineers earlier in the year. 


Tue Scottish ENGINEERING STUDENTS’ 
ASSOCIATION. 


An association of what we believe to be a novel 
kind has been inaugurated in Glasgow with Sir 
Harold Yarrow as its first President. The Scottish 
Engineering Students’ Association, as it is called, 
has been formed, not to compete with the existing 
students’ branches of the various technical institu- 
tions, but to supplement and assist their activities 
by providing the means for young men in all 
branches of engineering to meet on a social basis and, 
more especially, to provide such facilities “for 
the younger members of technical institutions and 
societies, which may not themselves be in a position 
to organise individual student meetings.” The 
announcement of the formation of the new Associa- 
tion emphasises strongly that “there is no desire, 
nor does there seem any likelihood, that the activities 
of the Association will interfere in any way with 
those of the individual institutions and societies ” ; 
and that, ‘‘ to this end, membership of the Associa- 
tion is strictly limited to members of recognised 
technical institutions and societies.” To be eligible 
for membership, applicants must be under 30 years 
of age; which implies, though the notice does not 
specifically state as much, that members must 
resign on attaining that age. There is no subscrip- 
tion, the necessary funds being provided by some 
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of the leading Scottish engineers and shipbuilders 
who are interested in the Association, to which it is 
stated, more than 20 institutions and societies 
have given official recognition. The honorary 
secretary, Mr. A. Ross Belch, has his office at 
420, Sauchiehall-street, Glasgow, C.2. The inau- 
gural meeting was to be held yesterday, in the hall 
of the Institution of Engineers and Shipbuilders 
in Scotland, to hear Sir Harold Yarrow’s presidential 
address, and further meetings have been arranged 
for November 7 and December 3, when students’ 
papers are to be presented. Details of these two 
meetings are to be announced later. The intention 
is to hold six meetings in Glasgow in each session 
and a seventh at some other Scottish centre. 





OBITUARY. 


PROFESSOR W. J. GOUDIE. 


THE news of the death of Professor W. J. Goudie, 
D.Sc., at Kilmarnock, on October 4, will be received 
with regret by engineers in many parts of the world. 
William John Goudie, who was Emeritus Professor 
of the Theory and Practice of Heat Engines, at the 
University of Glasgow, was born at Girvan, Ayr- 
shire, on November 6, 1868. After receiving his 
education at Girvan parish school, he entered upon 
an apprenticeship of five years in the Kilmarnock 
locomotive fitting and erecting shops of the old 
Glasgow and South Western Railway, in 1884, 
meanwhile continuing his education at Kilmarnock 
Academy. On the completion of his pupilage, 
Goudie joined the staff of Messrs. Dubs and Com- 
pany, Limited, one of the firms which subsequently 
constituted the North British Locomotive Company, 
Limited, and remained with them for three years. 
In 1891 he commenced a four sessions’ course of 
study under the late Professor A. Barr, at the 
University of Glasgow, and graduated B.Sc. in 1895. 
During the summer vacations, he obtained drawing- 
office experience with Messrs. G. and J. Weir, 
Limited, Cathcart, and Messrs. Lindsay, Burnett 
and Company, Limited, Govan. After graduating, 
Goudie was for a short time draughtsman in the 
office of Messrs. Thom, Lamont and Company, 
Paisley, and then became professional assistant to 
the late Mr. John Thom, M.I.N.A., consulting 
marine engineer, Glasgow. The subsequent ten 
years were spent on the specification and design, 
and the supervision of the construction, of marine 
boilers, engines and auxiliary machinery. 

Goudie began his career as a teacher of engineering 
science while still an undergraduate, by conducting 
evening classes for the Glasgow School Board. In 
1899 he was entrusted with the organisation and 
direction of evening courses in engineering in the 
newly-opened Paisley Technical College. He held 
this appointment until 1907, when he took up the 
post of assistant to the late Professor J. D. Cormack, 
who then held the Chair of Mechanical Engineering 
at University College, London. In 1910 he was 
made Assistant Professor and, in 1914, University 
Reader in the Theory and Practice of Heat Engines. 
During the war of 1914-18, he was engaged, with 
Professor E. G. Coker, on research work for the Air 
Board and conducted a successful investigation on 
the problems involved in the effect of spin, pressure 
and temperature on the time of burning of. anti- 
aircraft shell fuses and the cause of ‘‘ blinds.” A 
record of this work and technical papers on steam 
turbines and other subjects constituted a thesis 
which gained for him the degree of D.Sc. of Glasgow 
University in June, 1919. Dr. Goudie returned to 
Glasgow in October, 1919, as Lecturer in Heat 
Engines and Engineering Design, and was appointed 
to the James Watt Chair of the Theory and Practice 
of Heat Engines on its foundation in 1921. He 
retired in 1938 and was appointed Professor Emeri- 
tus. Professor Goudie’s literary work included his 
well-known text-book on Steam Turbines and the 
preparation of the eighth edition of Ripper’s Steam 
Engine Theory and Practice. He was a member of 
the Institution of Mechanical Engineers, the Insti- 
tution of Engineers and Shipbuilders in Scotland, 
and the American Society of Mechanical Engineers, 
and an associate member of the Institution of Civil 
Engineers. 


SIR DAVID MILNE-WATSON, BT. 


THe death of Sir David Milne-Watson, which 
occurred on October 3 at his home, Ashley Chase, 
Abbotsbury, Dorsetshire, removes an outstanding 
figure from the British gas industry. Sir David held 
high appointments in the Gas Light and Coke Com- 
pany over a period of many vears. David Watson, 
who subsequently assumed the additional surname 
of Milne, ‘was born at Edinburgh in 1869 and 
educated at Merchiston Castle School and at Edin- 
burgh University, where he studied law. He ob- 
tained the degrees of M.A. and LL.B., and after- 
wards spent two years abroad, the first at Marburg 
University and the second in Paris. He then went 
up to Balliol College, Oxford, where he continued 
his law studies, and was called to the Bar as a 
Barrister of the Middle Temple, in 1896. Having 
decided to forsake the law for industry, Milne- 
Watson entered the service of the Gas Light and 
Coke Company as assistant general manager in 1897. 
He was appointed general manager in September, 
1903, managing director in May, 1916, and governor 
and managing director in 1918. After occupying 
the position of managing director for 28 years he re- 
linquished it in November, 1944, for health reasons. 

Throughout his long career in the gas industry 
Milne-Watson was an active supporter of scientific 
research and it was largely owing to his initiative 
that his company established several large research 
laboratories for the investigation of problems con- 
nected with gas manufacture and utilisation and 
tar and other by-products. He was also greatly 
interested in the problems of the technical training 
of boys who entered the gas industry straight from 
school and as a memento of many years’ efforts in 
this direction the educational centre opened at 
Nine Elms, Battersea, on November 17, 1926, for 
youths entering the Gas Light and Coke Company, 
was named Watson House. Milne-Watson took a 
prominent part in the initiation of several national 
bodies connected with the gas industry; thus, he 
was for a number of years President of the National 
Gas Council of Great Britain and Ireland, President 
of the British Gas Federation and chairman of the 
National Joint Industrial Counci! for the Gas 
Industry. He also served as chairman of the Lon- 
don Coke Committee and of the Sulphate of Am- 
monia Federation and President of the National 
Benzole Association. He was the recipient of many 
honours; in July, 1926, the honorary degree of 
Doctor of Laws was conferred upon him by the 
University of Leeds and he was knighted in the 
following year. He was created a baronet in 1937. 
Sir David was President of the Institute of Fuel 
from 1929 until 1931 and President of the Junior 
Institution of Engineers during the 1942-43 session. 
He was an honorary member of the Institution of 
Gas Engineers and was appointed a Deputy. Lieu- 
tenant of the County of London in January, 1923. 
Sir David was elected an associate of the Institution 
of Civil Engineers in 1910. 


MR. H. L. PIRIE. 


THE promotion of fuel economy in industrial 
plants, which has been such an important feature of 
the war effort, more especially during the past four 
years, has lost one of its most energetic exponents by 
the sudden death at Leeds, on September 19, of 
Mr. H. L. Pirie, M.I.Mech.E., chief engineer of the 
Coal Utilisation Joint Council, and, since 1940, one 
of the principal organisers of the fuel advisory service 
of the Ministry of Fuel and Power. 

Hugh Lewis Pirie was born in South Africa in 
1888, but was brought to this country at an early age 
and received his schooling at Aberdeen, where he 
attended the Grammar School on the Modern side 
and, during his apprenticeship to mechanical engin- 
eering at the works of James Abernethy and Com- 
pany, the evening classes at the Robert Gordon 
College. In 1909, on the conclusion of his appren- 
ticeship, he came to London and spent two years 
as a draughtsman on the staff of Wellman Seaver 
and Head, Limited, whom he left in 1911 to go to 
Canada as assistant mechanical superintendent at 
the Sault St. Marie works of the Algoma Steel 
Company. He held this appointment also for two 





years and then went to the United States to take a 


special course in steam engineering at Purdue 
University. This was followed by a short period as 
steam engineer with the Illinois Steel Company at 
Gary, Indiana, a post which he relinquished early in 
1915 in order to join the British forces as an inspector 
of ordnance machinery, with the rank of lieutenant, 
Subsequently he saw service in France, and was 
awarded the Military Cross. 

On leaving the Army in 1919, Mr. Pirie joined the 
staff of Messrs. Stein and Atkinson, Limited, spend. 
ing a year in charge of their buying department and 
a further two years supervising the construction and 
erection of steelworks plant and gas producers. In 
1922, he went to the works of the Stanton Ironworks 
Company to take charge of all new construction, and 
was appointed, a year later, works engineer, in 
which position he was responsible for the erection 
and maintenance of their plant for producing cast 
and spun iron pipes. His interest in fuel economy 
led him, in 1925, to take an active part in the forma. 
tion of the Institution of Fuel Economy Engineers, 
of which he was secretary until its absorption into the 
Institute of Fuel in 1927. He continued to act as 
a joint honorary secretary of the latter body, of 
which he was also a member of Council. As chief 
engineer of Caswell and Shearing, Limited, structural 
engineers, from 1927 onwards, he was responsible 
for many industrial steel structures, including the 
steelwork for the London School of Hygiene and 
Tropical Medicine, and some large bunkers and coal- 
handling plant for the Metropolitan Water Board ; 
but the problems of combustion and the efficient 
utilisation of fuel continued to attract him, and he 
left London once more, on appointment as chief 
combustion engineer to the Amalgamated Anthra- 
cite Collieries, Limited, with whom he remained 
until, some five years later, he joined the Coal 
Utilisation Joint Council as chief engineer, with the 
duty of organising their technical department. 

At the outbreak of war in 1939, Mr. Pirie rejoined 
the Army with the rank of major and went to 
France with the British Expeditionary Force, but 
he was discharged in the following year on account 
of ill-health and returned to his former position, 
being seconded soon afterwards, with his technical 
staff, to the Mines Department, subsequently merged 
in the Ministry of Fuel and Power. In addition to 
his membership of the Institution of Mechanical 
Engineers, previously mentioned, Mr. Pirie was a 
member of the Iron and Steel Institute and a 
member of Council of the Institute of Fuel. 





MoTION StupY EXHIBITION.—We are informed that 
the Motion Study Exhibition now being held at the 
Cariton Hotel, Pall Mall, London, and referred to on 
page 273, ante, is to remain open another week. 


THE MANCHESTER JOINT RESEARCH COUNCIL.—Sir 
John Anderson, G.C.B., G.C.S.1., G.C.LE., M.P., F.R.S., 
will address a special meeting arranged by the Manchester 
Joint Research Council, to be held in the Whitworth 
Hall of the University of Manchester, at 11.30 a.m., on 
Wednesday, October 17. Sir John will speak on “ Re- 
search in Relation to Reconstruction.” The chair will 
be taken by Mr. A. H. 8. Hinchliffe, chairman of the 
Joint Council. Admission is by invitation cards, which 
have been dispatched from the offices of the Joint Council. 
c/o the Manchester Chamber of C , Ship Canal 
House, King-street, Manchester, 2. 





RaDIO COMMUNICATIONS IN MOZAMBIQUE.—An im- 
portant civil radio contract, placed by the Portuguese 
Ministry of Colonies with Marconi’s Wireless Tele- 
graph Company, Limited, Marconi House, Chelms- 
ford, Essex, provides for the establishment of a complete 
system of radio communications in the Portuguese East 
African colony of Mozambique. Under the terms of the 
contract, twelve short-wave telegraph-telephone stations 
will be constructed at the Marconi Works at Chelmsford 
and subsequently erected under the supervision of British 
engineers at key points throughout the colony, which 
has an area of 260,000 sq. miles and measures over 
1,300 miles from north to south. Three main stations. 
equipped with high-speed transmitting and recording 
apparatus, for the telegraph services, are to be erected 
at Lourenco Marques, Beira and Nampula, while the 
first two stations will also have telephone terminal equip- 
ment linked with the colony’s internal telephone system. 
All stations will be in communication with Lourengo 
Marques and Beira, and three of them—Lourengo 
Marques, Beira and Mossuril—will be equipped for 





communication with ships at sea. 
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THE NATIONAL INSTITUTE OF 
AGRICULTURAL ENGINEERING. 


THE annual exhibition and working demonstration 
of the activities of the National Institute of Agri- 
cultural Engineering, which was established at Askham 
Bryan, near York, in 1942, was held at the Institute 
on Friday and Saturday, October 5 and 6. The working 
demonstrations included sugar-beet harvesting, tractor 
research and testing, market-garden hoes and tractors, 
grain drying and handling, ploughs and various types 
of cultivators. 

It was evident from the variety of machines on view 
that the important industry of farm-implement manu- 
facture has a long way to go before any measure of 
finality in design, or reduction in the numbers of 
separate machines for different purposes, can be 
effected. To bring about such a reduction is one of 
the main efforts of the Institute, as is exemplified by 
the amount of work put into the development of a 
satisfactory beet harvester. This aim has not yet 
been fully attained, but the interesting prototype 
machine ditined by the Institute, to which we referred 
a year ago (on page 306 of our 158th volume), was 
again in evidence and demonstrated that considerable 
progress has been made. This machine, which is 
illustrated in Figs. 1 to 4, on page 290, incorporates 
the features of three makes of beet harvesters which, 
on test, have proved most satisfactory in meeting 
certain well-defined requirements in the collection of 
this crop. The points to be aimed at in such a machine 
are adequate cleaning of the roots before delivery 
from the machine, ease of loading from the field, and, 
perhaps the most important, correct topping. This 











Disc CouLTER FOR STRAW. 


latter point is important as it is essential to avoid the 
waste that would be caused by cutting the sugar- 
containing root. The tops must also be placed apart 
from the cut root and kept clean for animal feeding 
or conveniently deposited for picking up for ensiling. 
The prototype machine developed by the Institute 
is built round a standard Farmall H tractor. In 
operation, the economy to be obtained by tractor 
mounting is shown in the one-man operation of the 
machine and the speedier turn round at the headlands, 
the use of a trailer type of machine involving additional 
labour and delay in turning. The machine embodies 
a cleaning drum based on that of the Dutch Salleng 
machine ; a cross conveyor for delivery of the beet 
tops, with a pick-up based on the John Deere harvester, 
and a modified Catchpole topping unit. It remains 
still to devise a suitable conveyor behind the cleaning 
drum, to deliver the roots convenient!y for cartage. 
A general view of the machine is given in Fig. 1, on 
page 290, the main details being illustrated in Figs. 
2, 3 and 4, of which Fig. 2 shows the picking-up knives, 
Fig. 3 the cieaning drum, mounted at the rear of the 
machine, and Fig. 4, the Catchpole topping unit, 
which is self-adjusting to remove the tops only without 
cutting the roots. The topping unit is an ingenious 
mechanism which sets the height of the cutter discs in 
relation to the actual root being cut, and not by the 
clearance of the machine above the ground at that 
point. To avoid damage by stones, the cutter discs 


are spring-mounted so as to move apart on meeting a 
hard obstruction. The John Deere harvester, to which 
reference has been made, is illustrated in Fig. 5, here- 
with, and Fig. 8, on page 296, shows the original form 
of the Salleng cleaning drum. 


The collection of numerous separate mechanisms on 

one machine so as to combine several operations is 
not always an advantage, and this applies particularly 
in the case of a beet harvester; for instance, it does 
not follow that the most economical method is to load 
into carts directly from the harvester. It may give 
better results to deposit the roots in spaced piles, or 
in a row to be lifted later. Again, lifting from a row 
by a beet loader, adaptable also for other root crops, 
reduces the complication of the harvester and gives an 
opportunity for additional cleaning on the loader, to 
give a low dirt tare at the sugar factory. When it is 
realised that the whole of this country’s sugar rations 
during the war years were obtained from home-grown 
beet, the importance of speedy handling is evident. 
The efficiency of the machines used will become still 
more important when this industry has again’to face 
the competition of imported cane sugar. Low working 
costs and ease of maintenance, with increased reliability, 
will be real necessities. 
In contrast with the complications of a beet harvester, 
there is the plough, which, after centuries of use, and 
despite its a’ nt simplicity, has not yet reached 
finality in design, even allowing for the fact that the 
approximately best forms of share have been developed 
for different soils. Much has been heard in recent 
years of the advantage to the soil of ploughing-in 
greens manure, or crop stubble, but, in the case of 
straw, difficulties have been encountered by the matting 
of the straw on the ploughshare unless a disc coulter is 
used. The demand for a disc coulter which will 
cut the straw effectively without the complication of a 
mechanical drive to overcome the stalling of the disc has 
been widespread. The Institute has developed a 
simple corrugated disc, made in the first place by 
pressing a standard plain 16-in. disc coulter between 
cast-iron forms so as to produce 12 corrugations with a 
“set” of $ in. on each side of the plane of the disc 
and extending inwards about 4 in. from the edge. The 
motion of the corrugations through the ground reduces 
the stalling, and enables the edge of the coulter to cut 
the straw effectively. Extended field trials of this 
device are in progress throughout the country this 
autumn. An illustration of this attachment, which 
can be made to fit any make of plough, is given in 
Fig. 6, herewith. 

In the search for suitable mechanised aids to farming, 
the Institute has not neglected the need of the small 
farmer and the market gardener for assistance in 
overcoming their respective troubles. There has 
been a demand for a small two-wheeled tractor single- 
furrow plough, capable of ploughing a deeper furrow 
than is practicable with the drive obtained from the 
small wheels usually fitted to this type of machine. 
Experiments are in hand with, among other and larger 
machines, a “‘ B.M.B. Plowmate ” tractor and “‘ Turn- 
all” plough, fitted by the Institute with a small 
cable winch operated by the tractor motor. This 
had to be arranged for simple one-man operation, 
as the demand is for use in areas too small to justify 
the use of larger equipment ; for this reason, the weight 
of all parts must be kept to the minimum. The 
anchor is set at the headland and is so designed that 
seven furrows can be ploughed—the return being 
made with the ploughshare out of work—with one 
setting of the anchor. The interesting feature from 
a mechanical engineering point of view is the mechanism 
for guiding the cable on to the drum with only a very 
short lead. The cable is led through an eye with two 
guide pulleys, one on each side, with axles vertical, 
and then on to a pulley which is free to move sideways 
on a horizontal bar. This bar is curved, having its 
concave side towards the cable, thus causing the guide 
pulley to move correctly to and fro across the drum. 
With the cable attachment, the plough turns a heavy 
furrow up to 14 in. by 16 in. or more, according to 
the nature of the soil. 

Research continues on ploughing machines, one 
direction being on the effect of plough weight in certain 
types of directly-attached ploughs operated by. tractors. 
To record the profiles of the land surface and the bottom 
of the furrow, the machine illustrated in Fig. 7, on 
page 296, has been made in the Institute’s workshops. 
Two guide wheels are used, one to give the base line 
for the record graph as it follows the ground level and 
the other the furrow depth. The recording drum is 
rotated by means of a pulley driven by contact with a 
cord stretched along a wooden trough, placed beside the 
part of the furrow being recorded. 

Grain harvesting, drying and handling have received 
considerable attention at the Institute, the increasing 
use of combine harvesters having introduced various 
problems in the ready disposal, drying, and storage of 
the grain, which, when harvested mechanically, arrives 
so much more quickly than before at the farm buildings. 
A type of pneumatic grain conveyor, to handle two tons 
an hour and requiring less than 3 h.p., has been developed 
by the Institute ; it is designed to be readily erected, 
dismantled and re-arranged to suit varied requirements 
of storage, drying and handling, within a conveyor reach 





of 60 ft. and a rise of 20 ft. A winnower can be com- 


ENGINEERING. 








OcT. 12, 1945. 


AGRICULTURAL MACHINERY DEMONSTRATION. 


Fie. 7. 


bined with this conveyor system, thus obviating the 
need for a separate drive, and the expense of a large- 
capacity drier can be avoided by a system of ventilated 
storage bins. It is expected that, in certain drier parts 
of the country, such as those in the South, the use of a 
~~ dryer may be dispensed with altogether under 
‘avourable conditions. The type of conveyor developed 
can be used on a number of bins. In connection with 
it, a useful grain-flow ‘meter and automatic sacking 
cut-off were shown in operation. This year’s grain 
having been harvested, the working of the various types 
of combined harvester could not be demonstrated in 
the field ; but a Technicolor film was shown in the hall 
of the Institute, and the machines were on view. 

The Institute is fully alive to the need for providing 
educational and other assistance for those responsible 
for the operation and maintenance of farming im- 
plements. With the increased diversity of these appli- 
ances, their intelligent use and care brings additional 
problems for the farmer if he is to obtain the maximum 
benefit from them. With this object, demonstrations 
were given of the work of the Institute in research and 
the testing of tractors and prime movers, as a result of 
which much useful data on the fuel and lubricants 
most suitable for farm use have been compiled. While 
qualified engineers have long realised the false economy 
of unsuitable fuels and lubricants, farmers in general 
do not appreciate so well the importance of care in this 
respect, and still regard price as the main criterion. 

The foregoing notes cover, of course, only a few items 
of the large number of exhibits and demonstrations 
arranged by the Director, Mr. S. J. Wright, M.A., and 
his staff at Askham Bryan. There were, in addition, 
various examples of seed drills, potato diggers, dung 
spreaders, and silage machinery ; tractors of the Ford- 
son, Roadless DG4A, Loyd, David Brown DB4 and 
other types, sent to the Institute for testing; the 
Harrison rotary plough (an American machine), 
and the Fishleigh rotary cultivator, a British design, 
also in hand for testing; and three combines—the 
Grain Marshall (British), the I.H.C. 62 (American) and 
the Claas (German)—which provided interesting com- 
parisons of the trend of design in their respective 
countries of origin. 

As British farming becomes more extensively mechan- 
ised—a process which would appear to be essential and, 
indeed, inevitable if the war-time scale of food produc- 
tion is to be maintained—it is evident that the provision 
of technical assistance in the maintenance of plant will 
develop into an important industry. The Institute has 
done much to train instructors in this work and is 
producing also a number of serviceable booklets on the 
correct use and care of the various types of farm 
machinery. These booklets are not intended to com- 
pete with the instruction books of the respective imple- 
ment makers, but explain the broad principles on which, 
say, a tractor works, and the handiest method of using a 
machine or implement in the field. It is the policy of 
the Institute, in fact, to co-operate as closely as possible 
with the manufacturers, and, in this respect, the 
system of regional reporting on the use of new develop- 
ments over the whole country, under diversified con- 
ditions of soils and requirements, is an excellent example 
of the services that it is in a position to render to both 
makers and users of farm machinery. 
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DIRECT-CURRENT SUPPLIES IN 
.. BRITISH} COLLIERIES. 


To enable the British mining industry to increase 
coal output during the late war, despite the diminution 
of man-power and other difficulties, the United States 
supplied to Great Britain, under the ‘‘ Lease-Lend ” 
arrangement, a considerable quantity of coal-mining 
machinery and equipment for use underground. To 
operate this, it was necessary to make available a 
direct-current power supply in accordance with 
American practice. mating current is the stan- 
dard supply in the mines of this country and, 
therefore, some conversion equipment was neces- 
sary. The Ministry of Fuel and Power instructed 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, to design and 
manufacture suitable motor-generator sets and the 
appropriate control apparatus. Three standards were 
laid down, these being for 15 kW, 20 kW, and 75 kW, 
direct-current output. The sets were required to be 
flameproof, and they were to operate automatically 
with the minimum of attention. As eventually sup- 
plied, the motor-generators were mounted on fabricated 
bedplates of sufficient strength to maintain correct 
alignment, irrespective of any support from founda- 
tions. 

The 15-kW motor-generator set comprises a totally- 


enclosed squirrel-cage motor driving a shunt-wound | 
generator through a flexible coupling. The motor is | 
wound for a medium voltage, three-phase, 50-cycle | 


supply, and cable entry is made by a 100-ampere 
bolted plug and socket for the reception of flexible 
armoured tough rubber-sheathed cable. A contactor- 
type direct-on starter is used. The alternating-current 
starter housing is divided into two separate com- 
partments, in the lower one of which is the triple-pole 
air-break contactor with magnetic blow-out and arc 
chutes. Over-current protection is provided by oil- 
immersed time-lag dashpots underneath, while under- 
voltage protection is inherent in the operating coil of 
the contactor. The upper compartment of the starter 
housing contains a triple-poie interlocked non-reversing 
isolator, and a moving-iron ammeter is mounted on 
the front. The supply cable enters by a mining-type 
cable sealing box with armoured clamps of the pin- 
disconnecting type. The purpose of the 15-kW set, 
and also of the 20-kW set, is to charge the batteries of 
American-built, rubber-tyred battery electric vehicles 
used to transport coal from the face to loading 
points on the main trunk belts or haulages. In each 
case, the direct-current generator is totally enclosed, 
and fan cooled. The maximum charging voltage is 132 
(2-75 volts per cell), and control is by means of a 
voltage regulator. The outgoing cable is taken from a 
mining-type cable sealing box. 

The direct-current charging panel, while forming 
part of the control equipment, is in its own flameproof 
enclosure, which is divided into two main compart- 
ments. The charging panel proper is in one of these 
compartments, and is equipped with four direct-current 
line contactors, overload and interlocking relays, and 
two battery-charge timing relays. Two ammeters and 
a voltmeter are mounted immediately above the box. 
The second main compartment contains the voltage 





SaLLeNG Type OF Bger-CLeanina Drum. 


regulator, and also serves as the terminal board for 
flameproof ballast resistances and change-over links 
for providing the appropriate selection of resistance 
sections to suit the three sizes of battery involved. 

The voltage regulator is of the moving-coil vibrating 
carbon-contact type, in which a spring-loaded moving 
arm, pivoted on knife edges, carries the carbon contacts 
at one end and the moving coil at the other. Two fixed 
coils are connected in series with the moving coil and 
the “‘swamping’’ resistance across the generator 
terminals. The purpose of the swamping resistance is 
to reduce the effect of the resistance-temperature 
coefficients of the three coils. At the regulated voltage 
the solenoid effect balances the spring pressure. The 
vibrating contacts are concerned with the shunt field 
winding of the generator, and serve to vary that field 
as required to maintain constant voltage. Accurate 
regulation is essential, since a relatively small change 
in voltage from the generator becomes large in pro- 
portion to the effective charging factor, namely, th 
voltage across the battery less the back e.m.f. of the 
battery, and it would cause an unduly large change 
in current. This is of special importance during the 
* gassing ’’ period at the end of the charge, when the 
maintenance of the charging current within the limits 
specified by the battery manufacturers is imperative 
to ensure a satisfactory life for the battery. 

The battery-charge timing relay consists of three 
parts, a voltage-measuring element, a mercury switch, 
and a small synchronous motor with a graduated timing 
disc. The voltage-measuring element is a hot-wire 
vacuum switch with its control circuit connected 
across the battery to be charged. When the battery 
has reached the predetermined voltage, this hot-wire 
switch closes the circuit of the synchronous motor and 
sets the timing gear in motion. At the end of the 
allotted period, a cam on the timing-disc shaft engages 
a peg in the mercury switch and tilts it, thus causing 
the line contactor to be tripped to open the charging 
circuit on that particular battery. One of these relays 
is included in each battery circuit. 

The sequence of events during charging is as follows. 
After adjustments have been made to suit conditions, 
the isolating switch is closed and this energises a pilot 
circuit through a voltage transformer. On depression 
of the main “start” push-button, the line contactor 
closes and switches the driving motor on to the line. 
The generator voltage builds up and energises the 
voltage regulator and the direct-current control cir- 
cuits. After the battery is plugged into the panel, the 
‘start’ push-button Tor that battery is depressed, 
operating the main contactor, and charging com- 
mences. As soon as the battery voltage reaches 
112-8 (2-35 volts per cell), the voltage element in the 
battery-charge timing relay switches in the timing 
motor, as already described. A second battery may be 
on charge at the same time, and when this is disconnec- 
ted as well, the motor is automatically shut down. 

The 75-kW motor-generator sets were required for 
supplying power directly to coal-face machinery. They 
are of the same general type as the smaller sets, but 
generate at 500 volts. Also, the generators are fitted 
with slip-rings for use with a static balancer, this 
being required to give an artificial mid point for pro- 
viding earth-leakage protection. 
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LABOUR NOTES. 


A CONFERENCE, Officially described as “ of unique 
character which may well mark a turning point in the 
relationships between management and workers in 
the coal-mining industry,” took place at the Ministry 
of Fuel and Power last week. ‘ For the first time in the 
history of the industry,” the official communication 
said, ‘ representatives of the National Association of 
Colliery Managers sat round a table to confer, under 
the chairmanship of Mr. E. Shinwell, Minister of Fuel 
and Power, with representatives of the National Union 
of Mineworkers. In welcoming the two organisations, 
Mr. Shinwell emphasised the vital part which both 


“ 





organisations had to play in the industry and the 
supreme importance of the closest mutual trust and 
co-operation between them, not only for the purposes 
of the present drive to increase production during the 
coming months but also in order to lay the foundation 
of a new era of collaboration in a Nationalised industry.” 





“A full and frank interchange of views then took 
place,” the statement continued, “in the course of 
which the meeting was addressed by Mr. Robertson, 
President of the Colliery Managers’ Association, and, 
on behalf of the National Union of Mineworkers, by 
Mr. J. Bowman, vice-president, and Mr. Arthur Horner. 
Both organisations fully recognised the vital importance 
both of the immediate and of the long-term problems 
of the industry and welcomed the prospect of full 
co-operation. The two organisations agreed to consider 
at once the Minister’s suggestion that they should 
appoint a national joint committee and regional joint 
committees for the purpose of examining, in detail, 
various questions which had been raised at this con- 
ference. The Minister said that his principal desire 
in suggesting this was that both the spirit and the 
reality of co-operation should be carried right through 
to the pits themselves through the medium of the pit 
committees.” 





The guaranteed week has come into force in the 
building industry and also a minimum payment for 
time lost through “‘ wet weather.” From now onwards, 
a week’s notice must be given by employers and will 
be expected from the workmen. Thirty-two hours’ 
pay is guaranteed if a week be wholly wet; if one or 
two whole days are lost through rain while the other 
days of the week are workable, half the time rate will 
be paid for the days lost. 





Commenting on the changes, Mr. G. W. Buchanan, 
President of the National Federation of Buildi 
Trade Employers, said that for years the industry had 
worked on the “hire and fire” arrangement with 
increasing reluctance. In practice, of course, it had 
not been as bad as it sounded, and it worked both ways, 
since men were able to leave at short notice. Even so, 
many employers had recognised for a long time that it 
must go, and they were all glad to see the end of the 
hardship of small pay packets in bad weather. 





Speaking at a conference of the Electrical Trades 
Union at Filey last week, Mr. W. C. Stevens, the 
assistant general secretary of the organisation, said 
that it would not be long now before the Government 
took into consideration legislation for the nationalisation 
of the electricity supply industry. It was highly impor- 
tant therefore that the union should have 100 per cent. 
membership of the workers employed by the Central 
Electricity Board. The conference decided to press 
for a national agreement on wages and conditions 
covering all workers employed by the Central Electricity 
Board. A resolution was adopted pledging whole- 
hearted support to the Government in any steps it 
might take to bring the electricity supply industry 
under public ownership. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service the changes in rates of wages reported to have 
come into operation in the United Kingdom during 
August resulted in an aggregate increase estimated 
at approximately 194,000/., in the weekly full-time 
wages of over 800,000 workpeople, and in a slight 
decrease in the wages of 3,000 workpeople. The 
principal industries or services in which wage rates 
were increased were the railway service, iron and steel 
manufacture, and textile bleaching, dyeing and finish- 
ing. Among-other industries in which increases were 
reported were ironstone mining and quarrying, tin-plate 
manufacture, tin box manufacture, road vehicle 
repairing, sugar confectionery, food preserving, tobacco 
manufacture, the baking trade in Scotland, jute 
manufacture and paper box manufacture. 





mining and limestone quarrying in Cumberland, and 
iron-puddling forges and mills and sheet mills in the 
West of Scotland. Of the total increase of 194,000I., 
about 21,000/. was the result of arrangements made by 
joint standing bodies of employers and workpeople 
(including 2,0001. under coal inten sliding scales 
arranged by such bodies); 18,000/. was due to the 
operation of other sliding scales based on the official 
cost-of-living index figure ; and most of the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. 


The number of disputes involving stoppages of work 
reported to the Ministry as beginning in August was 
164. In addition, 20 stoppages which began before 
August were still in progress at the beginning of that 
month. The approximate number of persons involved in 
these 184 stoppages, including employees thrown out of 
work at the establishments where the disputes occurred, 
is estimated at over 41,000. The aggregate number of 
working days lost at the establishments concerned 
during August was about 100,000. Of the stoppages 
through disputes, known to have been in progress at 
some time in August, the coal-mining industry ac- 
counted for 107, involving nearly 23,000 men and 
causing an aggregate loss of 35,000 working days. 





In the 164 stoppages which began during August 
about 28,000 employees were directly involved and over 
5,000 indirectly involved—were, that is, thrown out of 
work at the establishments concerned, though not 
themselves parties to the disputes. In the 20 stoppages 
which began before August and were still in at 


PHOTOGRAPHIC MATERIALS FOR 

QUANTITATIVE SPECTROGRAPHY.* 
By E. M. Amster, B.Sc., A.R.C.Sc. 

In this paper, spectrochemical analysis based upon 

the internal standard method will be considered and it is 

found in practice that the basic relationship upon which 

this method rests can be represented by the equation 


# = aC (1) 


I, 

where suffixes , and , refer to the standard and impurity 
lines respectively. I is the light intensity, C, is the 
concentration of the impurity, and a and 7 are con- 
stants; » being known as the emission factor. 

photographic process is used to obtain a measure of 
this intensity ratio, and it should be emphasised that 
the developed density on the plate is not an end in 
itself, but merely a direct or indirect means of obtaining 
intensity values. It is therefore necessary to consider 
how the developed density depends upon the light 
intensity producing the latent image, and Fig. 1, on 
page 298. shows two methods of representing this 
relationship. In this diagram of shatemialite Oniee- 
teristic curves, microphotometer i have been 
plotted against log salblive intensity. ese readings 
are, of course, arbitrary and depend, among other 
things, upon the clear plate deflection. They have 
been adopted in this paper, however, because they are 
more intelligible to analytical workers than the usual 
functions of opacity and density. Any deflections given 
in this paper were obtained with a clear plate reading 
of 50, and they can easily be converted to the corre- 
sponding densities by the use of the relationship 





the beginning of that month, the total number of 
persons involved during August, either directly or 
indirectly, was nearly 8,000. 





Eighty-one of 164 stoppages, owing to disputes, 
which ended during August, directly involving 13,200 
workers, lasted not more than one day; 27, directly 
involving 3,400 workers, lasted two days; 14, directly 
involving 1,700 workers, three days; 22, directly in- 
volving 5,500 workers, from five to six days, and 20, 
directly involving 3,900 workers, over six days. 





Of the 164 disputes leading to stoppages of work which 
began in August, 27, directly involving 9,600 workers, 
arose out of demands for advances in wages; 43, 
directly involving 8,500 workers, out of other wage 
questions ; seven, directly involving 800 workers, out of 
questions relating to working hours ; 21, directly involv- 
ing 2,700 workers, out of questions respecting the 
employment of particular classes or persons ; and 57, 
directly involving 4,200 workers, out of other questions 
relating to working arrangements. Nine disputes, 
directly involving 2,300 workers, arose out of questions 
of trade union principle. 





The marked difference between the aims of the 
American Federation of Labour and those of the Con- 
gress of Industrial Organisations, illustrates, in a way, 
the difficulties which face the newly-established World 
Federation of Trade Unions. The A.F.L. seeks to keep 
the trade union movement detached from politics and 
fears “‘ too much government ”’ both in industry and in 
unions. The C.I.O. inclines to think that more govern- 
ment control in economic affairs is inevitable and that 
organised labour, therefore, should increase its political 
influence and participation in government. A large 
majority of the delegates to the Paris conference appear 
to share the C.I.0. view. 





Interesting particulars of the composition and opera- 
tion of American trade unions are given in a book by 
Florence Paterson, recently published by Messrs. 
Harper Brothers. In 1944, according to the writer, 
“there were 174 national and international unions, 102 
belonging to the American Federation of Labour and 40 
to the Congress of Industrial Organisations. In addi- 
tion, the American Federation of Labour “had six 
national councils and the Congress of Industrial Organi- 
sations two organising committees destined to be formed 
into international unions.”” The number of local unions 
was “ approximately 60,000, and they ranged in size 
from locals with seven members to locals with over 
100,000 members.” 





Most union members, it is recorded, paid 1 dol. a 
month, a substantial number, up to 1 dol. 50. About 
2,000 out of 60,000 locals charged 3 dols., or more, a 
month. The salaries of the Presidents of “ approximately 
90 per cent. of the international unions having under 
100,000 members were ’’ 7,500 dols. a year or less; a 
dozen received salaries ranging from 8,000 dols to 





10,000 dols. inclusive, five received 12,000 dols to 


There were slight reductions in the cost-of-living | 15,000 dols. inclusive, and two received salaries of 


bonus payable to workpeople employed in iron-ore ' 20,000 dols. a year. 





D= log? , where D is the density and d is the micro- 


photometer deflection. In Fig. 1, curve A was obtained 
by plotting microphotometer readings against log 
relative intensity and curve B by plotting the log of 
these readings against log intensity for a typical 
photographic plate. Curve A is called the blackening 
curve and B the density curve. These terms are not 
strictly accurate because, as has been noted, micro- 
photometer readings have been used directly, but the 
curves shown are merely inverted as compared with 
true blackening and density curves. These two ways 
of plotting the photographic characteristic curve have 
the same intrinsic accuracy in spectrographic analysis, 
because it is not possible to alter the accuracy of a 
result by the method of calculation. There are, 
however, certain differences in practice between the 
two types of curve which arise as a result of the charac- 
teristics of the microphotometer. The reading error 
of the scale and any zero error, when expressed as 
percentages of the total reading, increase with de- 
creasing deflections and therefore it is desirable to 
avoid the use of very low deflections. 

It will be seen that the two curves A and B both 
have straight portions which will be shown to be most 
important and useful in spectrographic work. Con- 
sidering curve A first, we see that the straight portion 
extends from slightly more than 40 cm. to about 
16 cm., but that the intensity range corresponding 
with these deflections is comparatively small. Curve B, 
on the other hand, is straight from 15 cm. down to 
less than 0-5 em., which corresponds with a much 
larger intensity range, but the objection to the use 
of small microphotometer readings makes the low- 
deflection end of the density curve of little use in 
practice. However, even if 1 cm. is taken as the 
practical limit of measurement, we see that the straight 
portion of the density curve still covers a much wider 
intensity range than the straight portion of the 
blackening curve. This fact makes the density curve 
of more general applicability, but the fact that the 
useful range of the onal curve occurs at higher 
deflections is an advantage. The type of plot to be 
used in practice then will depend on the analytical 
problem under consideration, and if it is specially 
necessary to use high deflections, then the blackening 
curve is more suitable than the density curve. Our 
work has been concerned mostly with the density 
curve because of its wider useful intensity and, 
therefore, this type of curve will be more fully dis- 
cussed in this paper. We have now to consider how 
microphotometer readings can be used in evaluating 
the intensity ratio of the impurity and standard lines. 
It is possible, in certain circumstances, to use these 
readings directly in obtaining analytical results without 
constructing a density curve, but the second, and more 
general, method is to construct this curve and convert 
all microphotometer readings to the corresponding 
relative intensities. 





* Paper entitled “‘ Factors Influencing the Choice of 
Photographic Materials for Use in Quantitative Spectro- 
graphy’ read before the Association for Scientific 


Photography on Saturday, February 24, 1945. Abridged. 
Some of the results upon which this discussion was based 
have been published by the author in the JI. Soc. Chem. 





Ind. during 1942, 1943 and 1944. 
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Direct Use of Microphotometer Readings.—The basis 
of this method lies in the fact that under certain 
conditions, the log ratio of the microphotometer read- 
ings of the impurity to standard lines is proportional 
to the log ratio of their corresponding intensities. This 
can be expressed mathematically by considering the 
useful range of a given density curve, when it is easily 
shown that 





d, ast I, > 
If we define a calibration curve as being any curve 
from which an analytical result can be obtained, the 


log deflection ratio calibration curve will, therefore, be 
defined by the equation 


d 
log > = ny, log C, + y, loga, (3) 


2 
where y is the slope of the plot of density against log 
intensity. It is obvious that such a curve will be 
satisfactory in practice, but it was only derived by 
making certain assumptions concerning the photo- 
graphic conditions. Under more general conditions, 
when the same density curve does not apply to both 
lines of an analytical line pair, the position is more 
complicated, but the following equation can be derived 
to represent the calibration curve which would be 


obtained : 

d, Y2 50 
er ay n y, log C, + rs 1) log z 

+ by + y2 log a. (4) 

It will be seen that this equation contains a function 
of the deflection of the standard line which cannot be 
included in the simple log ratio of the impurity and 
standard lines. The symbol d, is not, however, a 
variable in the algebraic sense, since it is not a function 
of concentration. The variations it shows are due to 
extraneous circumstances, such as changes in the 
overall intensity of the light source. It can, therefore, 
be regarded as a constant of variable magnitude and 
it will be seen that the above equation represents a 
family of parallel straight lines, the"lateral position of 
any one of which depends on the value of d, and upon 


the term ( 72 — 


23 bi Ys 
v1 


This represents a quantitative 


statement of the errors which will arise from the 
direct use of microphotometer readings when the y 
value applying to the impurity line does not equal 
the y value of the standard line. 

The shape of the photographic characteristic curve 
varies with wavelength and therefore y, may not equal 
y; owing to a difference in wavelength between the 
impurity and standard lines. It will also be apparent 
from the shape of the density curve that the effective 
value of y falls very rapidly at deflections outside the 
useful range and therefore y, will also not equal y, if 
either the impurity or standard lines are off the useful 
range of the plate used. In order, therefore, to obtain 
the best results from the direct use of microphotometer 
readings, it is necessary to know the useful range of 
the plate at all wavelengths used and to know how y 
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varies with wavelength. The equations which have 
been mentioned were derived on the basis of the 
density curve, but exactly similar results can be 
derived from the blackening curve provided the deflec- 
tion difference is used instead of the log deflection ratio, 
and y is altered to the corresponding value for the 
blackening curve. In general then, for results of 
the highest accuracy, the direct microphotometer 
deflections can only be employed when photographic 
conditions are ideal, that is, when the same density curve 
applies to both impurity and standard lines and when the 
deflections of both these lines are within the useful range. 

Use of Relative Intensities—This method is far 
less subject to photographic restrictions than the 
previous one, because all microphotometer readings 
are converted to the corresponding relative intensities 
before proceeding to derive the required concentration. 
The calibration curve for use with this method should 
therefore be the basic relationship between intensity 
and concentration mentioned at the beginning of this 
paper (equation (1)). The method is therefore straight- 
forward in theory and no difficulties would be associated 
with it, if it were possible to use absolute intensity 
values in gy Experi tal difficulties, however, 
prevent the use of absolute intensities on a routine 
basis and therefore relative values are used whereby 
density curves can be constructed using intensities the 
values of which relative to each other are known, but 
the absolute values of which are not known. A relative 
intensity value obtained from a density curve will 
therefore depend on the absolute intensities which were 
used in plotting the curve, but if the same density 
curve applies to both lines of an analytical line pair, 
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it can easily be shown that the derived relative 
intensity ratio is in fact equal to the absolute intensity 
ratio. If, however, different density curves have to 
be used for the impurity and standard lines, the relative 
intensity ratio obtained will depend on the absolute 
intensities used in plotting the density curves. This 
introduces a complication and possible errors, so that 
it is desirable, even when using relative intensities, 
that the same density curve should apply to both the 
standard and impurity lines. The restriction to the 
useful range which was necessary when using micro- 
photometer readings directly, however, is no longer 
necessary when using relative intensities. 

So far, the problem of calibration has not been con- 
sidered in detail and it should be remembered that all 
quantitative spectrographic analyses involve two cali- 
brations, (1) of the source and (2) of the plate. The 
source calibration consists essentially in determining 
the constants a and n of equation (1) and is always 
accomplished in practice by using samples similar to 
the unknown samples, but the composition of which 
has been fixed or determined chemically. It is apparent 
that with a consistent source of excitation, no more 
than occasional checks of the source constants should 
be necessary. The second calibration, that of the plate, 
is complicated by the fact that variations occur in the 
photographic constants between different plates of the 
same type. It is therefore necessary to calibrate an 
appreciable proportion of the plates used; the actual 
percen calibrated will depend on the reproduci- 
bility of the plate characteristics, but for work of the 
highest accuracy, it is usually considered necessary to 
calibrate every plate. 
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When using microphotometer readings directly, the 
calibration of the source and plate are combined in 
one operation by including a number of analysed 
standard alloys on each plate. It is, of course, neces- 
sary that the calibratior should have a higher accuracy 
than an analytical determination and this can only be 
achieved by using a comparatively large number of 
standards exposed in replicate. This difficulty often 
results in a disproportionately large amount of work 
being expended in calibration when microphotometer 
readings are used directly. When using relative intensi- 
ties, however, a density curve is determined for each 
plate and this determination is free from a large number 
of the errors associated with an analytical determination 
and the calibration can therefore be carried out suffici- 
ently accurately without doing a large number of 
replicate determinations. This results in a saving of 
time and labour on plate calibration and a further 
saving of time is possible because the position of the 
relative intensity ratio calibration curve is constant; 
this constancy enables a simple type of graphical 
calculator to be used which, in addition to saving time, 
also appreciably reduces the possibilities of arithmetical 
errors. It may be found, on attempting to use relative 
intensities, however, that the position of the calibration 
curve changes, indicating variations in the source 
constants and necessitating the use of analysed stan- 
dards on each plate. This is apparently a disadvantage 
of the relative intensities method thougb fundamentally 
it is an indication of the unsuitability of the type of 
excitation used. Spectrographic analysis is based on 
the assumption that the source shall be as reproducible 
as possible and therefore, if variations in the source 
constants are detected when attempting to use relative 
intensities, the fundamental approach to the problem 
is not to return to the use of analysed standards but to 


failure and it has been shown that intermittent and 
continuous e ures of the same average intensities 
are photographically indistinguishable, providing that 
the frequency of interruption of the intermittent ex- 
posure is above a certain value known as the “ fusion 
frequency.” Therefore, a stepped sector rotating at 
low speeds will give a time-scale density curve, but 
as the speed is increased, the shape of the curve will 
change, until, at high speeds, it is indistinguishable 
from an intensity-scale curve such as would be obtained 
by a stepped wedge. Results we have obtained in- 
dicate that at sector speeds common in spectrographic 
analysis, that is 100 r.p.m. to 1,000 r.p.m. the sector 
gives a close approximation to an intensity-scale curve, 
and it is therefore difficult to justify the unqualified 
treatment of a sector as a time-scale device; under 
most experimental conditions, it will give a curve 
practically indistinguishable from that obtained with a 
stepped wedge. 

A further aspect of reciprocity failure is known as 
the intensity dependence of y. In spectrographic 
work, this effect can be most simply considered as a 
variation of p with the intensity level at which the 
density curves are determined. The existence of this 
effect has been put forward as an argument against 
the use of intensity scale devices, such as the stepped 
wedge, but in our experience, the essential conditions 
for the intensity dependence of y to be appreciable are 
not normally encountered in spectrographic analysis, 
and we did not anticipate, nor did we experience, any 
difficulty in the use of a stepped optical wedge. The 
effect is always associated with large differences in 
exposure time, since this is the only way that photo- 
graphic emulsions can accommodate sufficiently great 
differences in the intensity level of the exposures. 
Therefore, if any work does necessitate exposure time 








wavelengths separated by 50 to 100A, it was necessary to 
expose several different spectra on a given plate. In 
order to avoid any difficulties due to the intensity 
dependence of y, the exposure times of these ra 
were made as similar as possible. Slight differences 
were necessary, however, but no consistent difference 
could be detected between the y values obtained from 
the spectra with the greatest differences in exposure. 

The problem of obtaining spectral lines covering a 
suitable density range at all the necessary wavelengths 
was complicated by an effect which can be called the 
“background dependence of y.” This effect was 
detected in the course of work upon the change of y 
with wavelength, although it is probably not a photo- 
graphic effect and is more likely to be due to the micro- 
photometer. It was found that the y values obtained 
from lines associated with considerable background 
were always lower than those obtained from lines with- 
out background, even though there were no other 
appreciable differences, such as intensity or wavelength, 
between the conditions of the two determinations. 
Some work had been done before the effect of back- 
ground was fully appreciated, and Fig. 2, opposite, 
gives y plotted against wavelength curves for the Ilford 
Zenith plate under different experimental conditions. 
The lower curve was obtained with appreciable back- 
ground present and the upper curve with background 
practically eliminated. The figures near the experi- 
mental points refer to the microphotometer readings of 
the background in the darkest step used. These 
figures are the means of the highest readings obtainable 
on either side of the line in question. It can be seen 
from Fig. 2 that when background is eliminated, y 
increases slightly between 2,500 and 3,100A, but when 
background is present, y is apparently constant up to 
3,300A with the exception of an apparent minimum at 

















improve the reproducibility of the source. differences of the order of ten to a hundredfold, changes 2,800A. This minimum is due to the high background 
TABLE I.—SUMMARY OF RESULTS. 
woo — A | Rise or Fall of Standard er 
Relative (Microphotometer Ac, A. Ye. se or Fall o: ‘or 
Pinte. Speed. Readings ; Clear Y within A, of Y at Development. 
Glass = 50) 2,700A. 
cm. 

Ilford Process - as r 2-0 13 to < 0-5 2,450 to 3,100 1-5 0 — I.D. 13, 18 deg., 3 minutes. 

a Thin-Film, Half-Tone af 1-0 17-5 to < 0-5 2,450 to 3,200 1-15 0 a 1.D. 13, 18 deg., 4 minutes. 
Ordinary - a wa 1-0 14-5 to < 0-5 2,500 to 3,100 1-1 0 + Q-O011 LD. 13, 1:1, 18 deg., 6 minutes 
* ‘ as | 1-0 14-5to < 0-5 2,500 to 3,100 0-85 0 — LD. 2, 1:2, 20 deg., 6 minutes 
me Special Rapid . 3-2 13 to < 0-5 2,550 to 3,250 1-15 3 —_ L.D. 2, 1:2, 20 deg., 5 minutes 
-. es ae | 1-8 10 to < 0-5 2,550 to 3,100 1-05 + 6°08 _ I.D. 2,1: 2, 20 deg., 4 minutes 
.  4“enith a 7:5 12 to < 0-5 2,550 to 3,100 1-15 + 0-08 + 0-019 LD. 2,1:2, 20 deg, 4 minutes 

oo | ie - a » * wel 1-3 23 to 4 2,350 to 3,100 1-4 0 _ I.D. 13, 18 deg., 4 minutes 

Kodak Slow Spectrographic* de ue san 0-78 14 to 0-5 2,450 to 3,050 1-8 0 — I.D. 13, 18 deg., 5 minutes. 

ns ne 2 5 val 3-0 13-5 to < 0-5 2,450 to 3,150 1-45 — 0-07 + 0-020 1.D. 13, 18 deg., 5 minutes. 

“4 ne a ~* sé wil 3-3 23-0 to < 0-5 2,400 to 3,150 1°5 0 + 0-017 1.D. 13, 18 deg., 5 minutes. 

a: oe ‘ai i a oan 3-5 15-5 to << 0-5 2,450 to 3,150 1-5 — 0-15 + 0-018 LD. 13, 18 deg., 4 minutes. 
| ve ‘ “ as a 1-5 13-5 to < 0-5 2,500 to 3,250 1-15 0 — LD. 2,1: 2, 20 deg., 7 minutes 

P.25 .. 1-0 13-5 to < 0-5 2,450 to 3,150 1-4 0 _— LD. 13, 18 deg., 4 minute . 














* No longer available commercially, but the results for this plate have been included because it seems to represent about the highest y value that can be obtained in the ultra-violet at present.” 


The methods of producing relative intensities are 
fairly well known, four of the most popular being the 
stepped sector, stepped optical wedge, the internal- 
line group method and the constant-source method. It 
is not proposed to discuss these devices in detail 
because the method used is not primarily influenced 
by photographic considerations. There is, however, a 
photographic effect, that of reciprocity failure, which 
may affect plate calibrations and is mentioned on 
account of its general interest. For a photographic 
emulsion to obey reciprocity law, the quantitative 
action of light should depend upon the product It. 
In general, this law is not obeyed and for spectrographic 
purposes ; the Schwarzschild law provides a close approxi- 
mation to the behaviour of photographic plates. This 
law states that the developed density depends upon Itp, 
where p is known as the Schwarzschild constant. In 
practice, this result means that the density curve 
obtained by varying the intensity (intensity scale) is 
shaped differently from that obtained by varying the 
time of exposure (time scale) and the ratio of y (time 
scale) to y (intensity scale) is equal to p. In spectro- 
graphic work, intensity and not exposure-time changes 
are measured and therefore it would seem that in- 
tensity-scale and not time-scale density curves should 
be used for plate calibration. It can be shown, how- 
ever, that no errors will arise if the determined value of 
y differs from the value governing the analytical spectra 
by a constant factor, and therefore there is no practical 
objection to the use of time-scale methods of plate 
calibration. Of the methods that have been men- 
tioned, the stepped optical wedge and internal-line 
group are fundamentally intensity-scale methods. The 
use of a constant source is a time-scale method and the 
stepped sector occupies a special position. Basically, 
this device varies time of exposure and not intensity 
and it has therefore often been treated as a purely 
time-scale instrument. The position is complicated, 
however, by the existence of the intermittency effect 
which results in continuous and intermittent exposures 
of the same average intensity giving different developed 
densities. The effect is an aspect of reciprocity 


in the value of p may be appreciable and their effects 
should be considered. In most spectrographic work, 
however, the intensity range covered by the density 
curve, at a given exposure-time level, is quite sufficient, 
and under these conditions, no difficulties are to be 
expected as a result of reciprocity failure. 

So far, this paper has been concerned largely with a 
demonstration of the necéssity for obtaining the fullest 
possible information on any photographic material 
which is used for quantitative analytical work and we 
can now draw certain conclusions as to the plate proper- 
ties desirable in this type of work. The useful range 
should be as long as possible and a y value which is 
independent of wavelength would considerably simplify 
the choice of analytical line pairs. A certain minimum 
speed, depending upon the type of work, is essential 
and it is also desirable that all the plates should show 
the least possible graininess. In addition, the plates 
and processing should be chosen so that the response 
obtained is as uniform as possible at all points on the 
surface of a given plate. The optimum value for the 
contrast to be used depends on the type of work. A 
high contrast will reduce the effect of a given micro- 
photometer error on the final result, but a high contrast 
is nearly always associated with a comparatively 
restricted useful intensity range. With modern instru- 
ments, the microphotometer error is not usually a large 
fraction of the total error of the process and therefore 
no considerable advantage can be ex from the use 
of very high contrasts. Mr. D. R. Barber (page 257, ante) 
discusses these points in greater detail, and we will there- 
fore consider the actual photographic characteristigs in 
the ultra-violet of some present-day plates ; there are, 
however, one or two points in connection with the 
determination of these characteristics that should be 
mentioned. We have used a stepped sector for the 
determination of y because it has the important 
advantage in such work that it is optically neutral, and 
moreover, sectors of different step ratios, for use on 
plates of different types, can easily be made. The 
sector speed used was about 200 r.p.m., and, in order 





to obtain spectrum lines suitable for measurement at 





of the lines at 2,750 and 2,780A. Background in- 
creases appreciably above 2,900A in a number of 
spectra and if its effect is not appreciated, it will lead 
to erroneous y-wavelength curves, as in this case. A 
possible explanation for the effect is that light from the 
illuminated area of the plate is scattered by the back- 
ground and focused by the upper objective on to the 
microphotometer slit. If this is the case, the back- 
ground dependence of y could be reduced or eliminated 
by the use of a suitably designed microphotometer, 
though if the effect is detected, the only way of obtain- 
ing comparable values at different wavelengths is to 
eliminate background as far as possible. This was done 
in our work by using lines which had a high intensity 
in relation to the background, and adjusting the con- 
ditions so that these lines covered suitable density 
ranges with exposure times of the order of one minute. 
This time was chosen because it is typical of most 
spectrographic work. The inset in Fig. 2 is the graph 
obtained by plotting y» against development time. 

The wavelength range investigated extended from 
about 2,100 to 4,000A, and the possibility of regions of 
constant y value was carefull} considered because of 
its practical importance. Fig. 3, opposite, shows 
the curves for a number of different types of plate super- 
imposed for comparison purposes. It will be seen that 
nearly all plates have a wavelength region of constant 
y (Ac) between about 2,500 and 3,100A. Below this 
lower limit, y» falls rapidly on nearly every plate and 
above the upper limit, it rises steadily. Let us consider 
first of all the analytical significance of the y-wave- 
length curves. On the plates investigated, no consider- 
able error would result if y were ,considered to be 
constant between 2,500 and 3,100A. It would not 
be desirable on a few of the plates to compare lines at 
the extreme ends of the range, and plate calibration 
using relative intensities, if it is to apply to the whole 
of the range, should be,carried out near the centre, 
that ,is at about 2,800A. The decrease in y below 
2,500A is evidently due to the light ars gr of the 
gelatine. The Ilford Q.1 plates are specially designed 
for use in the far ultra-violet and the emulsion is con. 
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centrated in the surface of the gelatine ; it can be seen 
from Fig. 3 that this plate shows the smallest bemercery 
in y below 2,500A of any of the plates investi 

The Kodak B.10 plate is also very thinly coa gon 
the emulsion is evenly distributed throu hout the 
gelatine and this plate shows the more usual decrease 
of y with wavele though to a slightly smaller 
extent than the bulk of aes plates. The high wave- 
length end of A, is evidently not affected by the gelatine 
absorption and seems to be an intrinsic property of the 
emulsion. The point at which y starts to increase 
varies from 3,050A on the Kodak slow spectrographic 
plate to 3, 250A on the Kodak 0.120 and Ilford Special 
Rapid. An extension of A, at the long-wavelength 
end would be very desirable for spectrographic work 
and some special emulsions produced by Kodak, which 
we have been permitted to investigate, have in fact 
shown an extension of A, up to 4,000A. Mr. Barber 
discusses these emulsions in greater detail, but their 
y-wavelength characteristics are entirely different from 
the usual type of plate available at present and they 
should be very suitable for spectrographic work. 

Table I, page 299, gives a summary of all the results 
obtained; in it, A, refers to the wavelength range of 
constant, or approximately constant, contrast and y, is 
the value of the contrast within this range. Not all 
plates had a value of y, which was strictly constant 
within the experimental error, but on any plate where 
there was a detectable variation in y,, the greatest 
difference within A, has been noted in the column in 
Table I headed “ Rise or Fall of 7 within A,.” To give 
an idea of the experimental accuracy of the determina- 
tions, the standard error of the determination of y was 
estimated from a number of replicate results for some 
of the plates. The figures obtained have also been 
noted in Table I. Two developers were used, Ilford’s 
I.D. 13 on the high-contrast process-type of plate and 
Ilford’s I.D. 2 on the lower-contrast types. The actual 
development conditions have been noted in the last 
column of Table I and the development times used 
were based upon a rough determination of the variation 
of y with development time. In general, plates were 
developed for as long as possible, compatible with the 
minimum development of fog.’ The solution was 
agitated during development by rocking the dish. It 
will be noted that the relative speeds of the plates have 
also been given in Table I. The measure of speed used 
requires some comment since it is specially suitable for 
spectrographic work. In this t of work, as we 
have seen, the useful range of the plate has considerable 
importance and therefore the estimate of speed used 
was the relative exposure ne to bring a line of 
constant intensity (Co 2664A) to the start of the useful 
range on any given plate. The figures obtained are 
only intended as a rough guide since no special pre- 
cautions were taken in their determination, but they 
will nevertheless provide a reasonably accurate estimate 
of the exposure changes which would be necessary in 
order to adapt any of the plates to a ae routine 
process. In the figures given in Table I, the Ilford 

te has been given unit speed. 

It will be seen from Table I that the useful range of 
most of the plates investigated starts at rather low 
microphotometer readings, the most satisfactory from 
the point of view of spectrographic work being the 
Ilford Thin-Film Half-Tone and the Kodak B. 10 with 
useful ranges extending up to 17-5 cm. and 23-0 cm., 
respectively. Like the y-wavelength relationship, the 
extent of the useful range is not apparently an unchange- 
able property of the photographic process and by using 
the simple statistical theory of the characteristic curve, 
it can be shown that a reduction of the maximum 
developable density will move the useful range to higher 
deflections (lower densities). This change will also 
be accompanied by an overall shortening of the useful 
range, but this can easily be allowed on the density 
curve, since, as we have seen, the high densities to 
which the useful range extends in conventional emul- 
sions are not useful spect phically. It therefore 
seems as though it might be possible to design a spectro- 
graphic plate which would have a density curve in- 
corporating some of the advantages of both the present- 
day types of blackening and density curves. One last 
characteristic of photographic plates for use in spectro- 
graphic analysis should be mentioned and it is the 
speed of processing. Thinly-coated plates process far 
more rapidly than the more thickly-coated types ; the 
Kodak B.10 being especially good in this respect. 
Rapidity of processing is specially significant in pro- 
blems where a few analytical results are required, with 
the greatest possible speed. Such a problem arises in 
the analytical control of molten metal by samples 
taken just before casting. 

This paper has been principally concerned with the 
effects of the intrinsic properties of the photographic 
process on spectrographic analysis. Mr. Barber con- 
siders the problem in more general terms and also 
indicates some of the improvements achieved in the 
properties of plates for spectrographic work. The 
author is indebted to the British Aluminium Company, 
Limited, for permission to publish the present paper. 
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ELECTRICAL APPARATUS. 


567,696. Welding-Electrode Carriage. Power’s and 
Deane Ransome’s, Limited, of London, and B. F. J. 
Johnson, of London. (3 Figs.) August 23, 1943.—A 
frame 1 of angle irons has two rear wheels 2 and one 
front wheel 3. A carriage 14, from which the electrode 9 
is supported, has rollers which move up and down in the 
rear of the frame, and is connected to a chain 5; this 
chain passes over an upper idler sprocket 6 and a lower 
sprocket 7 mounted on the rear wheel spindle. One of the 
wheels 2 is keyed to the spindle and the other is free. 

















The carriage 14 is counter-weighted so that it moves 
down as welding proceeds, and the chain 5 causes the 
frame to move forwards. The frame carries adjustable 
electrode guides 10. The chain sprocket 7 is connected 
to the spindle by a ratchet so that when the carriage 14 
reaches the botton of its travel, it can be raised again to 
receive a fresh electrode without moving the frame rela- 
tively to the work. The electrode holder is adjustable 
laterally on the carriage 14 so that the electrode can 
be set to run off the centre line of the wheels 2. The 
front wheel 3 is also adjustable, and can swivel to follow 
acurve. (Accepted February 27, 1945.) 


FURNACE APPARATUS. 

568,404. Tunnel Oven. Gibbons Brothers, Limited, 
of Dudley, and G. Turner, of Dudley. (8 Figs.) October 
15, 1943.—The oven is of the kind used for firing glazes 
on pottery where the ware is open placed. In these 
ovens there is a tendency, owing to the atmospheric dis- 
turbances in the tunnel, for the glaze vapours to con- 
dense on the roof and walls of the tunnel. The conden- 
sation deposits are in a viscous state and they collect on 
the roof or side of the tunnel until the liquid tension 





























breaks down and drops of the liquid glaze fall on to and 
damage the ware passing through the tunnel. The in- 
vention seeks to prevent this condensation from taking 
place. Trucks 10 move from left to right and the oven 
atmosphere flows through the oven in the opposite 
direction. The hottest part of the tunnel oven is at 
11, and on the entrance side of this part of the oven the 
roof 12 is provided with a series of vents 13 which extend 
across nearly the whole width of the roof. Above the 
vents, the roof of the oven contains a horizontal flue 14 





— 
lined with insulation and the glaze vapours pass into ang 
along this flue to a chamber 16 extending over the width 
of the oven. The vapours are withdrawn through g 
chimney 18. Some condensation usually takes place 
in the chamber 16 and a receptacle is provided to collect 
the condensate. Access to the chamber is gained from 
the side of the structure, so that the receptacle can be 
emptied and replaced. An electric heater 20 can be 
placed in the chamber to maintain the temperature above 
condensation point. (Accepted April 3, 1945.) 


TEXTILE MACHINERY. 


569,199. Beat-up Mechanism. D. W. Shimwell, of 
Manchester. (2 Figs.) August 17, 1943.—The beat-up 
mechanism is of the type in which a beat-up comp 
enters the warp threads from above to effect the beat-up 
operation, and it is designed to enable the loom cycle 
to be speeded up without increasing the shuttle speed, 
Provision is also made for stopping the loom if the 
shuttle is not boxed at beat-up. The beat-up comb q 
is bolted to a T-section bar extending across the loom 
and bolted at its ends to two frames, one at each side 
of the loom. Each frame consists of an upstanding 
part c and a base part d. The rearward end of the latter 
carries a cap for the journal bearing of the crank pin f, 
One bearing brass A is in a block which can slide against 
the spring j. The forward end of the base g of each side 
frame is pivoted to a link o which swings about a fixed 
pivot. The loom reed is shown at gq and the slay upon 
which the shuttle rides in its flight through the warp-shed 
is shown at r. The warp threads constituting the shed 
are shown at s. The path of the point of the beat-up 
comb as it moves downwards into the shed, then 
forwards, and finally upwards to effect beat-up and 
to leave the warp threads, is shown chain-dotted at ¢. Each 
link o moves during the rotation of the crankshaft 
from one to the other side of the vertical position, and 
| it dwells in its extreme positions as the crank arm 
; Moves from one to the other side of the dead-centre 
Positions. The effect of this arrangement is that when 
the comb a is approaching the beat-up position ¢’ it has 
@ relatively rapid upward movement, and when it is 
| approaching the point of entry into the shed as shown 
| it has a relatively rapid downward movement. These 


rapid upward and downward movements aré due to the 























fact that the links o are relatively stationary while the 
crank pin has a maximum vertical velocity, upward or 
downward, respectively. The importance of these rapid 
upward and downwerd movements is that the beat-up 
comb leaves the warp shed rapidly after beat-up and 
need not re-enter the shed again until it is approaching 
the reed g. This enables the shuttle to be in the shed 
during a large part of the loom cycle so that, though the 
cycle may be iderably speeded up in comparison 
with the usual loom cycle, the shuttle speed need not be 
increased. With this construction, the shuttle can enter 
the shed before beat-up is completed. The comb a 
and reed g are of ordinary construction. Each shuttle 
box has the usual swell u which is pressed outwards when 
the shuttle is in the box. The swell engages one arm vt 
of a bell-crank lever, the other arm of which is coupled 
to a catch y pivoted on a block z. The block is held 
against a stop 2 by a spring, and can move up to the 
stop 11 against the spring in order to push the loom start- 
ing and knock-off handle 4 into the “ stop ” or “‘ knock- 
off’ position. When the swell u is pushed outwards 
due to the shuttle being properly boxed the catches 
y are held clear of a tooth 5 on the underside of each 
base d, so that the side frames can travel freely forward 
to effect beat-up. If, however, the shuttle is not in 
the box when beat-up is to take place, the catches are in 
the raised position and will be engaged by the teeth 5 when 
the side frames move forward as shown by chain-dotted 
lines. The movement of the blocks z to operate the knock- 
off handle 4 is small; thereafter the blocks and catches 
hold the side frames against movement towards the 
beat-up position. The crankshaft, however, continues to 
turn to a limited extent before stoppage of the loom is 
complete, but the movement of the crank pins f merely 
causes a movement of the bearing brasses h against the 
springs j, the side frames remaining stationary. (Accepted 
May 11, 1945.) 
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THE DEVELOPMENT OF THE 
TORPEDO—III.* 


By CoMMANDER Peter BetHELL, R.N. 


Tue development of the orthodox automobile 
torpedo in the years 1881 to 1900 was steady, but 
not spectacular. By 1885, the British requirement 
of torpedoes began to exceed the intake available 
from Woolwich and Fiume, and considerable pur- 
chases were made from the Schwartzkopff factory, 
which by that date had an annual production of 600. 
The 18-in. weapon began to supersede the 14-in. in 
1888 ; though Robert Whitehead had been observed 
experimenting with a 445-mm. model, of length 
5 metres, as long ago as 1875.t The 18-in. torpedo 
initially carried a charge of nearly 200 Ilb., compared 
with 77 lb. for the most powerful 14-in. type, but its 
range and speed showed little improvement, 30 
knots to 800 yards being achieved equally by the 
18-in. Fiume Mark I (1890) and the 14-in. RGF 
Mark X (1897). The initials RGF stood for the 
Royal Gun Factory at Woolwich, which in 1893 took 
over the manufacture from the Royal Laboratories. 

The manufacture of Fiume torpedoes under licence 
in France began in about 1900 at Toulon Arsenal, 
and at a later date the Whitehead firm established a 
branch works at St. Tropez. The Whitehead 





Torpedo Works at Weymouth was founded in 1890, 
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and when, in 1894, the Admiralty decided in future 
to adhere to the Woolwich designs, the Weymouth 
branch sold torpedoes to anyone who could pay for 
them, much of its early production going to America. 
Not until 1891 were the American manufacturing 
rights of the Whitehead torpedo purchased, and then 
the buyer was not the United States Government, 
but the Brooklyn firm of Bliss and Williams—later, 
E. W. Bliss and Company—makers of machinery for 
canning and sheet-metal work. The negotiations 
were carried through by Mr. Frank McDowell 
Leavitt, an engineer of great vision and ability, 
whose entry into this field must be noted as a land- 
mark and whose work in it will be surveyed later. 
The Japanese abandoned the Schwartzkopff in 
favour of the Whitehead in 1895. 

The expression “ torpedo-shaped”” has become 
common for describing articles ranging from motor 
cars to beards, but it is worth noting that the torpedo 
exhibits the very human characteristic of having 
altered considerably in contour since its youth. The 
early Whitehead models were sharply pointed at 
both ends and had no cylindrical mid-section. In 
1883, the 14-in. R.L. Mark IV torpedo appeared 
with a much blunter nose than its predecessors, 
trials by Dr. R. E. Froude having shown that “a 
body with an egg-shaped head, tapering to the 
stern,” would give the best results. The nose con- 
tinued to fatten, yielding a corresponding increase 
in the weight of explosive for a warhead of given 





* Parts I and II of this series appeared on pages 403 
and 442, vol. 159, and pages 4 and 41, ante. 

+t The so-called 18-in. torpedo is and always has been 
of a maximum diameter of 45 cm. (17-7 in.), but the 21-in. 
torpedo is truly named. ‘ 


length, until the bluff hemispherical entry was 
adopted in 1909. This shape has been generally 
favoured ever since, and recalls the old shipyard 
saying that “‘ any fool can design a bow, but it takes 
a good man to make a stern.” 

Manufacturing considerations have long required 
that the cross section of the torpedo should 
circular throughout, and that the middle part, which 
is taken up by the air vessel, should be cylindrical ; 
but there do not seem to be any compelling reasons 
why the best shape for torpedoes should not be much 
the same as that for airships. The contours of the 
run at the tail clearly need to be carefully chosen, 
and, without asserting that finality has been reached, 
it may be remarked that the afterbody of the 
modern German torpedo is in this respect identical 
with the British 21-in. Mark IV of 1917. As was 
pointed out by Comdr. Sueter nearly 40 years ago, 
the ideal underwater body is that of the salmon, with 
its blunt head, fine run aft, smooth and, indeed, 
slimy skin, and propellers mounted aft.* 

As would be expected, the resistance to motion 
offered by a torpedo is proportional to the square of 


his autobiography, Admiral of the Fleet Lord Chat- 
field quotes an instance of the evolution being per- 
formed in 10 seconds from the executive order, but 
this was doubtless contrived by the exercise of every 
ruse known in the days of peace-time “ General 
Drill’ ; also, probably, at some distance from the 
flagship. The nets were to the design of Messrs. 
Bullivant and Company, Limited, who had very 
nearly a monopoly of their construction ; and the 
equipment achieved its most notable success in the 
Russo-Japanese war of 1904-05. Towards the end 
of the siege of Port Arthur, the battleship Sevastopol 
was attacked by the Japanese flotillas, which fired 
between 70 and 100 torpedoes at her ; but only one 
reached her hull, this one passing through a hole 
blown in the net by an earlier arrival. 

The first successful net-cutter was the mechanical 
pattern designed by Capt. A. K. Wilson, V.C., 
adopted by the Royal Navy in 1894. Later patterns 
employed a small explosive charge for actuating the 
knife blades, and were sometimes combined with the 
pistol in the nose of the warhead. A type of 
explosive cutter evolved at Fiume, known to the 





its diameter, and for torpedoes of given diameter is 
proportional to the wetted area, which, of course, is 
a function of length. The force needed to drive the 
weapon through the water varies as the square of the 
speed and the power, therefore, as the cube ; though 
MM. Laubeuf and Stroh, in their book of 1923, 





already cited, gave the indices as 2-2 and 3-2, 





gnoscenti as the Golsteyn pattern, is illustrated in 
Fig. 8, on this page. Devices of this kind have 
much in common with those used. for severing the 
moorings of buoyant mines, and similar principles 
are said to have been embodied in aircraft wing 
attachments, designed to cut the cables of barrage 
balloons. The need for net-cutters may still arise 
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respectively, which are possibly nearer the truth for 
speeds of 40 knots and over. 

A convenient rule of thumb is to take the overall 
length in feet as being the same as the diameter in 
inches. This is only a very rough approximation, 
to which many exceptions could be cited, but it is 
not very far out when applied to standard European 
torpedoes between 1875 and 1939. Neither length 
nor diameter are qualities conferring any intrinsic 
merit, though an excess of either may lead to 
difficulty in handling and accommodation. At a 
later stage, a simple formula will be considered, for 
assessing the tactical excellence of any designated 
torpedo as a figure of merit ; in this, linear dimen- 
sions will be ignored and the restrictive factor re- 
garded as being simply the gross weight of the 
weapon in air. 

Among other improvements which made their 
appearance before 1900 was the net-cutter, a knife- 
like contrivance attached to the nose of the warhead 
and designed to cut through the anti-torpedo nets 
which had begun to come into. use about 1883. 
Thus there started a form of contest that might 
have lasted as long as the parallel battle between 
gun and armour ; but it did not do so, for the reason 
that the netting, although excellent for protecting 
ships in harbour, was not effective with the ship 
under way, except at very slow speeds. 

As no existing warships are believed to carry 
anti-torpedo nets, the use of which was dying out 
in most navies even before 1914, it is legitimate to 
dismiss the whole subject at one stage. The nets 
themselves consisted of interlocking steel rings 
weighing some 50 lb. per square yard, supported on 
a series of booms pivoted on the ship’s side, and 
capable of being rigged out with great rapidity. In 


* One pattern of J. L. Lay’s dirigible torpedoes had 
its propellers ted in a cavity on the underside, 3 ft. 
from the nose, but this is the only such example known 
to the writer. Almost anything could happen in a Lay 











torpedo, and often did. 
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against warships protected, as in the case of the 
Tirpitz at Altenfjord, by semi-permanent netting 
hung from booms or buoys, and it is to be supposed, 
therefore, that these ancillaries are maintained by 
all navies for fitting in case of need. 

No significant propulsive improvement was made 
before the end of the Nineteenth Century. The 
motive engines were almost invariably three-cylinder 
Brotherhood radials working on cold air, the air- 
vessel pressure being some 1,400 Ib. per square inch 
and the admission pressure some 500 lb. per square 
inch ; they developed about 50 h.p. A slight in- 
crease of efficiency was obtained by the adoption of 
four-bladed propellers about 1898. The uncertain 
direction of the contemporary torpedo made it use- 
less to strive for greater range; for, although 
scrupulous adjustment of the vertical rudders could 
yield a straight acceptance run of 800 yards, the 
large angular errors caused by varying conditions of 
discharge from ships at speed were such as to make 
this the greatest useful range. 

It is a widely-held delusion that the gyroscope 
invented by Ludwig Obry in 1895 was the first 
successful application of such a principle for keeping 
a torpedo on its discharge course. In fact, Robert 
Whitehead was already experimenting with a 
Russian gyroscope, the Petrovitch, when Obry 
perfected his apparatus ; but priority of invention 
in this field must be accorded to Comdr. John Adams 
Howell, U.S.N., who, in 1884, constructed a torpedo 
in which the gyroscope was the largest and most 
influential component. Howell, who rose to flag 
rank, has some claims to be considered as the father 
of gyro stabilisation,* which he applied to aerial 
projectiles as well as to torpedoes. The Howell 
rocket shell, for instance, owed its steady flight to 
being pre-spun to 2,500 r.p.m. in the bore of the 
projector, and carried a rocket propelling unit in 
the base. 

* Elmer Sperry, for example, did not begin his experi- 








ments with gyroscopes until 1896. 
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The Howell torpedo had some exceptionally 
ingenious features, and was superior in some 
respects to the contemporary Whitehead; more- 
over, in the writer’s opinion, its basic principles 
cannot be relegated even now to the limbo of 
outworn ideas. As no serious account of the 


weapon has ever been printed in this country, a |, 


wide diversion is justified, in order to discuss the 
Howell torpedo with some of the attention it merits. 

Comdr. Howell, who was doubtless inspired by 
Robert Whitehead’s example, is generally supposed 
to have invented his torpedo about 1870, and, like 
Whitehead, he made most of the prototype himself. 
The basic idea was literally revolutionary, for the 
propulsive energy was stored in a flywheel, pre- 
spun by an engine attached to the discharging 
apparatus. The axis of the flywheel was set hori- 
zontal and at right angles to‘the axis of the torpedo, 
two bevel pinions, one on each side of the wheel, 
transmitting power to tandem propellers with a 
4:5 reduction. Deceleration of the flywheel during 
the run was compensated by a device which auto- 
matically coarsened the pitch of the propellers. It 
is generally said of the Howell torpedo that it owed 
its excellent directional stability to its spinning 
flywheel, but that is something of an over-simpli- 
fication. A spinning wheel does not so much resist 
an influence tending to alter the direction of its 
axis as respond to that influence ; anyone who has 
flown an aeroplane with a big rotary engine, such as 
the Sopwith Snipe, with its 220-h.p. Bentley Rotary, 
will have vivid memories of this response. To be 
exact, the tendency of such an influence is to bring 
the axis of the wheel into the axis of the disturbing 
couple. It is clear, therefore, that any influence 
tending to deflect the Howell torpedo from its 
discharge course would make it heel over. The 
inventor took advantage of this by installing a 
pendulum suspended on a fore and aft axis; as the 
pendulum swung to one side or the other, it would 
apply correcting helm in the appropriate sense to 
the vertical rudders. It will be seen that the system 
also acted as an anti-rolling device; a schematic 
diagram showing the principle is given in Fig. 9, 
on page 301. 

The Howell torpedo tried before the United 
States Navy Torpedo Board in 1884 was a 14-in. 
weapon which could carry a 50-lb. charge of explo- 
sive on a total weight of 300 lb. The flywheel 
weighed 112 Ib., and stored 378,000 ft.-lb. when 
spun to 10,000 r.p.m., this yielding a speed of 
15 knots over 200 yards. The direction was pro- 
nounced excellent ; though the depth-keeping was 
poor, probably because the inventor was then 
using a form of depth gear in which the hydrostatic 
valve and pendulum were directly connected to the 
horizontal rudders. 

An improved model, tried before the French 
authorities at Villefranche in 1890, gave a per- 
formance of 24 knots to 400 yards, and ran on to 
the 800-yard mark at reduced speed. _The model 
of 1894 carried a charge of 100 lb. on a total weight 
of 520 lb., and was capable of 26 knots over 400 
yards with a corresponding over-run at failing speed. 
The flywheel in this model was a steel drop-forging 
weighing 128 lb. and was designed to be spun up 
to 10,000 r.p.m. The shell of the Howell torpedo 
was made of brass—not at all a laudable choice— 
and the 1894 pattern embodied somewhat complex 
pallet movements for transmitting the motions of 
the steering and depth mechanisms to the rudders. 

The later patterns appear to have been 18-in. 
weapons, and it is fairly certain that, before 1898, 
a performance of 30 knots to 800 yards was attained, 
this being equivalent to that of the contemporary 
Whitehead, but on a much smaller displacement. 
H. Noalhat, a French engineer who wrote an impas- 
sioned book about torpedoes,* stated that this was 
accomplished with a flywheel weighing 330 lb. and 
of the diameter of 17} in., spun to 12,000 r.p.m. 
The spinning-up was performed by a Dow steam 
turbine fixed to the launching apparatus, and took 
about one minute to acccmplish. The launching 
apparatus was made by the Hotchkiss Ordnance 
Company of America, who also made most of the 
torpedoes ; and comprised an ingenious mechanism 
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which, upon a single actuating movement, succes- 
sively withdrew a stop holding the torpedo in the 
tube, declutched the turbine, shut off steam there- 
from, and tripped the sear of a hammer which struck 
the percussion cap of the powder impulse cartridge— 
a regular “ house that Jack built.”’ 

It was possible to make the Howell torpedo run 
backwards by incorrectly assembling the Dow tur- 
bine, and that did happen once. It had the less 
exotic but more practical advantage that “it un- 
doubtedly ran through to the point at which it was 
aimed, something which no other torpedo could be 
depended upon to do.”* It lost that advantage 
When the Whitehead torpedo was fitted with the 
Obry gyroscope and the Schwartzkopff with the 
Kaselowski, and it was, in fact, superseded by the 
Whitehead and Bliss-Leavitt weapons. The Greek 
philosopher Callimachus, however, was quoted by 
William Cory as having remarked: “‘ For Death, 
he taketh all away, but them he cannot take.’ In 
the case of the Howell torpedo, the merits that 
death could not take away were the valuable tactical 
feature of absolute tracklessness, making its ap- 
proach invisible, and the great advantage of main- 
taining-a constant weight throughout its run—an 
advantage not possessed by air-driven torpedoes, 
which, in consequence, tend to lose trim and to gain 
buoyancy. 

Mons. Noalhat, in the work already cited, pro- 
posed to make an 18-in. torpedo with a 450-lb. fly- 
wheel, which would store up 5,200,000 ft.-lb. when 
spun to 12,000 r.p.m. Since a flywheel in losing 
three quarters of its speed yields up # of its energy, 
he hoped to have 4,880,000 ft.-lb. at his disposal. 
He postulated a variable-speed unit between fly- 
wheel and propellers, but did not know how that 
could be accomplished. We know now that it 
could be done with a constant-torque fluid coupling, 
and, if we assume a 75-per cent. transmission effici- 





* Torpilles et Projectiles Automobiles, by H. Noalhat ; 


* The Automobile Torpedo and its Uses, by Lieut. L. H. 





Berger-Levrault et Cie., Paris, 1908. 


Chandler, U.S.N., Proc. U.S.N. Inst., March, 1900. 
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|ency, Noalhat’s project might be expected to give 
| 40 knots for some 1,300 yards, since about 120 h.p. 
is required to produce that speed in a short 18-in. 
| torpedo. We are entitled, however, to expect more 
than that. With the flywheel made from steel of 
|the strength available to-day, an initial speed of 
| 24,000 r.p.m. might be tolerable, thus quadrupling 
| the energy and yielding a very respectable perform- 
ance by any standards. Noalhat proposed to put 
| the axis of the flywheel in the axis of the torpedo, this 
| permitting the use of a rotor of greater diameter and 
| thickness than in the Howell version ; but he recalled 
| that this had actually been tried by Capt. Howell 
jand had caused extremely erratic depth keeping. 
That tendency, however, could be overcome by 
| using two oppositely-turning wheels. 
| One further point to be noted about this project 
is that, if a torpedo with a failing speed were ever 
acceptable tactically, the flywheel type would be 
the obvious one for the purpose, as it might then 
dispense with the fluid coupling. It is not impos- 
sible that this feature might some day be accepted. 
Although the early cold-air torpedoes were by no 
means constant-speed jobs, modern weapons are 
assumed to be so, and this assumption is and always 
has been the basis of controlling torpedo fire. It is 
patent that, in order to hit an enemy ship on a given 


| course and speed with a torpedo of known constant 


pace, the problem is one of a simple triangle of 
velocities ; and that the question of range does not 
arise so long as the torpedo is not fired from a 
distance beyond its capability to run. A torpedo, 
the speed of which fell off with a known rate of 
decay, could be aimed to hit if the exact range at 
the instant of firing were accurately known; a 
requirement which appears to be fulfilled nowadays 
by the use of radar. It has to be admitted that this 
proposal would involve substantial complications in 
the sighting and control arrangements on board 
ship, but fundamentally it is better to have the 





complications in the ship than to have them in the 
projectile. 
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The gyroscopic apparatus adopted in the’ White- 
head torpedo was invented by Ludwig Obry, 
formerly of the Austrian navy. It consisted of a 
wheel about 3 in. in diameter and of a mass of 1# |b., 
the axle lying parallel to that of the torpedo and 
being supported in a horizontal ring or gimbal, 
this in turn being hung on athwartship pivots from 
an outer gimbal in the plane of the wheel. The 
outer gimbal was mounted on vertical pivots fixed 
to the frame of the apparatus, which weighed about 
8} lb. complete, and was mounted in the “ buoyancy 
chamber ” or compartment abaft the main engines. 
The wheel was spun by means of a toothed sector 
engaging with a pinion on the axle, this sector being 
rapidly rotated under the influence of a strong 
toroidal spring in torsion. The device was so 
arranged that, when the starting lever controlling 
the admission of air to the engines was thrown back, 
it bore against a rod which unlocked the sector ; 
thus the gyroscope was set spinning simultaneously 
with the discharge of the torpedo. The wheel 
reached its maximum speed of 2,400 r.p.m. in 
something less than half a second, and the apparatus 
was therefore in nominal control of the torpedo 
by the time the latter entered the water. This 
control was applied by a rotary valve mounted on 
the gyroscope frame and turned one way or the 
other by relative movement between the vertical 
gimbal and the frame, admitting air to the cylinder 
of a steering engine connected to the vertical 
rudders. The torpedo’s response to the correction 
thus applied eventually turned the rotary valve in 
the opposite direction so as to impart opposite 
helm; hence it will be seen that the path of the 
weapon was slightly sinuous. A photograph showing 
the main features of a modified Obry-type gyro- 
scope, With air-driven wheel, is reproduced, by cour- 
tesy of the Admiralty, in Fig. 10, opposite. 

The Obry gyroscope was adopted in 1896 by the 
United States Navy, which then had fewer than 
200 Whitehead torpedoes and was therefore in a 
position to accept the quite considerable modifica- 
tions involved. As an indication of the accuracy 
expected from the fitting of the gyroscope, it may 
be mentioned that the 18-in. Mark I U.S.N. torpedo, 
when run on the proving range, was required to be 
within 8 yards right or left of the target point at 
800 yards; whereas, without the gyroscope, it had 
been accepted if its deviation did not exceed thrice 
that amount. Running on the range, however, is 
quite a different thing from operational or practice 
running conducted by ships steaming at high speed 
on the open sea. The Royal Navy by this time 
had achieved a large measure of success in getting 
its torpedoes to run straight without gyroscopes, 
under operational conditions ; principally by very 
careful attention to the discharge conditions from 
the various types of torpedo tube. It has been said 
that the Admiralty, some years previously, had 
turned down a similar invention in the hope that 
its example would deter other Powers from adopting 
such a device. This may not be true; but it 
certainly was true that the Navy over 
4,000 torpedoes which would have had to be modified 
to take the Obry apparatus; and the Admiralty 
attitude to the change was that of the man from 
Missouri. In 1897, however, a number of Woolwich 
torpedoes were fitted with Obry gyroscopes, and 
tried out in the Channel and Mediterranean fleets ; 
and in 1898 it was decided to adopt the new gear, 
manufacture of which was put in hand under a 
royalty of 251. per set, payable to Whitehead. 

The first Obry gyroscopes purchased by America 
were fitted with ‘‘ angling gear,” whereby the whole 
of the sensitive element could be pre-set with the 
wheel axis at any desired angle up to 90 deg. with 
the axis of the torpedo. The effect of such a 
setting was that the torpedo had to turn through the 
angle chosen before it could receive helm in the 
opposite sense; hence a ship could discharge tor- 
pedoes without slewing to point her tubes at the 
enemy. It is the author’s private belief that this 
refinement, which was embodied by Britain in 1900 
and persists in most modern gyroscopes, (the spur 
wheel for angling can be seen above the wheel in 
Fig. 10) is in most cases an unnecessary compli- 
cation, and an example of “le mieux c’est ’ennemi 
du bien.” Having written this, the author was 


gratified to find a not dissimilar view expressed by 


@ famous practical authority, Comdr. B. Bryant, 
D.S.0., D.S.C., in his lecture on ‘ Submarine 
Warfare ” to the Royal United Service Institution 
on February 2, 1944. Referring to angling gear, 
Comdr. Bryant said that ‘‘ the less you ask of the 
torpedo the more likely you are to get satisfaction.” 
(R.U.S.I. Journal, May, 1944.) 

In the earliest Obry gyroscopes, the rotary valve 
controlled the admission of air to the steering engine 
direct, and had therefore to be a fairly large valve, 
requiring a perceptible effort to turn it. A corre- 
sponding effort was thereby demanded of the sensitive 
element, with the result that the axle of the wheel 
was forced to precess or “ topple” in the vertical 
plane. This disturbance was minimised by Robert 
Whitehead’s introduction of a relay valve between 
the steering engine and rotary valve, permitting 
the last named to be made smaller and more re- 
sponsive. The somewhat feeble initial spin of 
the Obry gyroscope gave its wheel little more than 
20 ft.-lb. of energy, which was not really enough. 
It would, however, usually run for well over 
five minutes before progressive toppling of the 
wheel—caused by slight unbalance or precession— 
brought about a foul between the inner and outer 
gimbals, and this sufficed for a moderately effective 
control of the short-range torpedoes for which it 
was designed. 

A more promising type was the Kaselowski gyro- 
scope adopted by the Schwartzkopff concern, which 
worked on similar principles, but in which the wheel 
was spun by a short blast of high-pressure air from 
two nozzles acting on blades mounted on the peri- 
phery. Such a wheel clearly loses speed more 
rapidly than one with a smooth rim, but that 
disadvantage was more than offset by the much 
greater energy that the air blast imparted to the 
wheel, compared with the coiled spring of the Obry. 

The torpedo gyroscope has certain inherent 
limitations, not all of which can be readily overcome. 
Since the wheel is slung in gimbals, its axis is 
unaffected by any rolling motion or permanent 
heel, and likewise is undisturbed by the inclination 
of the torpedo to the horizontal plane or by a 
change therein corresponding to pitching. Never- 
theless, it is an inexorable fact that a combination 
of these two movements must require the sensitive 
element to twist about the axis of the vertical 
gimbal, if the wheel is to preserve its direction in 
space; substantial errors in direction can occur, 
therefore, if the torpedo rolls and plunges about 
during its run, as it usually does. 

Another error can be caused by the fact that the 
gyroscope is not automatically compensated for 
latitude. When the element is balanced and 
adjusted on a testing stand so as to maintain an 
apparently fixed orientation, it has been adjusted, 
in fact, to compensate for the earth’s rotation in the 
latitude of the place of adjustment. If such a 
gyroscope be fitted to a torpedo which is fired in 
another latitude, a curved path will result, and the 
error introduced will be greater than might casually 
be supposed—a gyroscope correctly adjusted at 
Scapa Flow and used in the Cook Straits will yield 
a miss of nearly 1,000 ft. at the end of a 10,000-yard 
run by a 30-knot torpedo. 
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Modern Plastics. By Dr. Harry Barron, F.R.I.C., 
A.LR.I. Chapman and Hall, Limited, 37, Essex-street, 
London, W.0.2. [Price 42s. net.] 

So much has been written about plastics during the 

past few years that the justification for another 

large book covering the subject with some approach 
to completeness must reside in the special purpose 
underlying the author’s treatment, and in the 
degree of success with which that purpose is sustatned 
throughout the whole work. Dr. Barron’s intention 
has been to provide an authentic technical back- 
ground for the many thousands of readers who, 
equipped with moderate scientific or engineering 
knowledge, are keenly interested but largely un- 
informed about the plastics industry. The modesty 
of this avowed purpose and of the readers’ supposed 
attainments does little to mitigate the difficulties 





of presenting the fundamentals of a complex and 





wide subject simply enough to prove at once attrac- 
tive and instructive to all non-specialists. In this 
respect, the text exhibits a decided bias in favour 
of the chemist, who will be able, more readily than 
technicians in other branches of science, to appre- 
ciate the significance of the numerous and often 
abstruse chemical aspects of fundamental plastics 
theory. Dr. Barron has deliberately omitted all save 
occasional and incidental references to shellac, 
bitumens, and rubber on the ground that these 
common materials are off the main stream of current 
plastic development. Again, for the reason that 
resins of the allyl, silicon and boron groups are not 
available in this country and that, consequently, 
they are of only academic interest, discussion of 
these substances, their peculiar properties, and their 
possible uses finds no place in the book. With 
these exceptions, however, it certainly covers the 
field of modern plastics very thoroughly, conveying, 
on the whole in a straightforward fashion, a clear 
account of the raw materials, chemical composition, 
molecular structure, methods of manufacture and 
applications of the finished product. The arrange- 
ment of subject matter is based on the connection 
between the essential nature of the various materials, 
the methods needed to process them, or the uses 
to which they are appropriate; and the reasons 
underlying these associated features provide a 
serviceable mental background against which to 
arrange the details of manufacturing operations and 
characteristic properties. Along these lines, Dr. 
Barron deals in turn with thermosetting resins and 
their plastics, the cellulose materials, and the vinyl 
plastics. An introductory chapter having covered 
in a general way the sources and preliminary 
treatment of all the well-known raw materials for 
plastic substances, the more detailed treatment 
of the intermediate stages of manufacture is con- 
veniently related to the several variants, thus 
discriminating instructively between those features 
that are common throughout each major group, 
and the properties and processes which demand 
peculiar attention. 

From the strictly engineering standpoint, it 
may be conceded that Dr. Barron has done as 
much as might be expected to meet the need for 
complete and accurate data on the mechanical 
strength properties of plastics suitable for structural 
work. He is at pains to stress the points that the 
data available are woefully inadequate, and that, 
until they are determined and published, the reputa- 
tion of the plastics industry may be impaired, especi- 
ally if its products are put to unsuitable uses. 
Nevertheless, the abundant examples, throughout 
the book, of applications for plastics likely to interest 
engineers, either as primary or auxiliary materials, 
need critical examination to distinguish those of 
proven merit from those for which claims, not 
always without bias or exaggeration, are made. 
If, however, the author’s wide acquaintance with 
plastics literature has been drawn upon rather too 
freely in some instances, it has at least enabled 
him to compile a series of tables of mechanical and 
electrical properties, and to write two chapters, 
dealing respectively with the chemical analysis and 
physical testing of plastics, that are valuable as 
sources of easy reference; though, inevitably, 
the strength figures are too indefinite to form a 
really reliable guide in design, and not nearly 
enough attention is paid to performance under 
fatiguing stress. 

Among the concluding chapters is a short but 
interesting explanation of the principles and uses 
of high-frequency heating. For curing, repairing, 
welding and sealing plastics, this so-called ‘ heat- 
ronic ’ technology must appeal strongly to engineers. 
While still in the early stages of industrial develop- 
ment, its potentialities are significant in relation 
to the future trends of equipment for plastics 
manufacture, and from this standpoint alone 
warrant close study. It is to be regretted that the 
author has not treated this aspect of his subject 
more critically, and has failed to eliminate some 
needless repetition. Apart from these and certain 
other indications of, it would seem, over-hasty 
preparation for publication, Dr. Barron can claim 
to have made a practical survey of the field of 
plastics which will prove a useful work of refer- 
ence for technical men throughout the industry. 
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INVESTIGATION ON 
CUTTING-TOOL ANGLES. 


By M. Lrrrmann, A.M.I.Mech.E. and 
R. Neumann, Dipl. Ing., A.M.I.Mech.E. 
(Continued from page 262.) 

BrErore returning to purely geometrical considera- 
tions, it might be well to explain the significance of 
the different angles for the actual cutting opera- 
tions. For clarity, reference should be made to 
Fig. 10 in which the various angles are shown. In 
this figure (a) is a plan of the tool ; (0) is a section 
BB perpendicular to the side-cutting edge, (c) is a 
section C C in the direction of maximum slope ; and 
(d) is a section A A parallel to the side-cutting edge. 
The side-cutting edge angle « which, assuming a 
zero shank angle, is identical with the approach 
angle, and which in the following considerations 
will be assumed for simplicity to be = 0, will, in 
practical turning, have any value between say 
10 deg. and 45 deg. The larger this angle, with a 
given depth of cut, the larger will be the length of 
the cutting edge and the smaller therefore the strain 








(a) 
(e594.*.) 


on the cutting material caused by the cutting forces. 
A proper choice of angle « has also a definite influ- 
ence on the quality of the surface of the cut material, 
as was shown by Schlesinger.* An increase of 


angle « with constant feed, depth of cut and nose | 


radius, decreases 6, i.e., decreases the angle of 
direction of chip flow in relation to the tool axis. 
It decreases also the thickness of the chip and its 
circular shape and therefore the work necessary for 
the deformation of the chip, as shown in Fig. 11. 

The top-rake is mainly determined by the hard- 
ness, toughness, elasticity, plasticity and strength 
of the material to be cut. It is decreased the 
harder the material is. The advice given with 
regard to the top-rake and other working conditions 
differs widely, owing to the fact that the machine- 
tool manufacturer, the tool maker and the user 
approach the question from different points of view. 
Careful manufacturers therefore advise users to 
employ the figures they give for rake angles, etc., 
only as a guide and to determine the best working 
conditions by practical experience. 

Opinion regarding back-rake appears to differ 
rather widelyf and the part it plays seems to be not 
very clear; obviously, however, there are two main 
considerations which determine its choice. As the 
top-rake is formed by the combination of back-rake 
and side-rake, with an increased back-rake the side- 
rake necessary for obtaining the same top-rake will 
be decreased and the wedge angle—if measured in a 
plane parallel to the xz-plane—will be increased, 
thus improving the mechanical strength of the tool. 





* G. Schlesinger, Bearbeitbarkeit und Werkstatten- 
ausnutzung, Z.V.d.I., vol. 76, page 1281 (1932). 

+ E. Simon, Die Geometrie derSchneide, Maschinenbau, 
Der Betrieb, vol. 9, page 575, 1930. 








This will be dealt with in more detail later. More- 
over, an increased back-rake (and similarly an 
increased side-rake) lowers and equalises the power 
consumption as was shown by cutting experiments 
made by Fehse.* 

Given the top-rake and back-rake, the side-rake 
may be found by purely geometrical considerations. 
For this purpose we shall assume a tool face of 
rectangular shape lying in a plane parallel to the 
tool base, i.e., in a plane parallel to thé xy-plane, 
such that its side-cutting edge has the same direction 
as the y-axis. If this tool face is first turned through 
the angle ¢’ (related in some way to the back-rake é) 
around the z-axis and then through the angle v’ (re- 
lated in some way to the side-rake v) around the y-axis 
we try to find the maximum slope of this tool face 
relative to the zy-plane and the direction of this 
maximum slope relative, say, to the yz-plane. We 
call the angle of maximum slope + and its direc- 
tion 5. If then this tool face is turned through an 
angle « around the z-axis the angle 7 will obviously 
not be changed. Only the direction of maximum 
slope 8 will be changed relative to the yz-plane in 
such a way that angle « is subtracted from angle 34, 





Thus a relation is found connecting the angle of 
;maximum slope + with back-rake and side-rake, 
For finding the direction 5 of the maximum slope we 
obtain, by inspection of Fig. 12, 
tang=2%=- 4 

z zz 
_ tanv 
~ tan é 
This equation relates the direction of maximum 
slope to the rake angles. Incidentally it may be 
stated that 


= tan vcot ¢ 


tan 8 


rz tan 
- — = cot rtan é = f 
zy tan + 


cos § = S - 
y 
in accordance with Kurrein and Lea’s formula pre. 
viously mentioned. 

We may now find also the values of the angles ¢ 
and v’ through which the tool face should be turned 
round the z- and y-axes, respectively, in order to 
move it from its position in the zy-plane to its final 
position characterised by the rake angles é and », 
It must be mentioned, however, that after the 
rotation around the z-axis or a line parallel to it 





has been performed, the second rotation is made not 


Fig.13. 











(esos) 


as shown in Fig. 10. It should be noted that angle 3 
remains unchanged with regard to the vertical plane 
containing the side-cutting edge. Fig. 12 shows 
the method of finding the angle of maximum slope 
with given back-rake é and side-rake v. The tool 
face is represented by the plane A BC, the side- 
rake v appearing as angle O A C in the xz-plane and 
the back-rake é as angle O BC in the yz-plane. The 
angle of maximum slope +r is found as angle O DC 
in the plane O DC which contains the z-axis and is 
perpendicular to the line A B, the latter being the 
trace of the tool face A BC on the xy-plane. 

In the right-angled triangle A O B, calling O A = 
z,O B= y, and O D = r we have 


cy=rVety 
zy? = 7? (x? + y?) 
ae 
ry? a? 
Calling O C = z and multiplying by z* we obtain 
* 2F .# 
amyl yw 
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tan? 7 = tan? é + tan? v 
tan + = tan? + tan? v. 


* Ausschuss fiir wirtschaftliche Fertigung (AWF), 
Hartmetaliwerkzeuge, Behandlung and Verwendung, 








Berlin (1934). 


round the original y-axis but round the y-axis in 
its new position. This second rotation must be 
made not through the angle v but through another 
| angle v’ the value of which will now be determined. 
| Let us assume that the first rotation was made 
| through the angle ¢’ = € round a line parallel to 
the z-axis passing through point B, Fig. 13. The 
| y-axis will now lie in the direction BC and round 
| this axis the second rotation is performed. The 
| trace of the plane on the xz-plane after the first 
| rotation is a line parallel to the z-axis through point 
|C. In the second rotation this trace will move in a 
| plane perpendicular to BC and the trace of this 
| latter plane on the zx y-plane will be E F, the angle 
| of rotation appearing as angle E FC. 

| With the notations of Fig. 13, we have 
poner 

! anv => 2 


, 


Rin ale 


tan v’ = tan vcos é 
again in accordance with Kurrein and Lea’s 
formula. 

Similarly, it can be shown that if the first rotation 
is accomplished round the y-axis or a line parallel 
to it through angle v’ = v, and the second rotation 
around the z-axis in its new position through 
angle ¢’, then 

tan é’ = tan £cos v. 


(To be continued.) 
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THE OPERATION OF WATER-TUBE 
BOILERS AT SEA.* 


By Major W. Greason, M.Sc. (Eng.). 


One of the many effects of this war on the British 
merchant service has been the large increase in the 
number of ships fitted with water-tube boilers. There 
are four reasons for the big increase in British-owned 
or managed water-tube boilered steamers since 1939— 
(a) the large number of American-built ships trans- 
ferred to the Red Ensign, (6) the general increase in 
ship speeds, calling for more powerful machinery 
without undue loss of carrying capacity, (c) the saving 
in steel for fabricating water-tube boilers compared 
with heavy cylindrical units, and (d) the desire for more 
advanced steam conditions to effect economy in fuel 
consumption. The water-tube boiler has been estab- 
lished in United States merchant tonnage for many 
years, while it is employed in land practice to the almost 
complete exclusion of shell-type boilers as used so exten- 
sively in this country. The majority of United States 
shipyards are concerned with purely shipbuilding and 
not with building marine machinery, a fact which makes 
the question of transport of large shell-type boilers from 
their place of manufacture to the shipyards in favour 
of the water-tube boiler. The result is that the present 
generation of American marine engineers have a back- 
ground built up on this type of steam generator. 

In our case, the introduction of such boilers into our 
ships has come as a distinct innovation to a considerable 
percentage of our marine engineering personnel, and 
the author is of the opinion that wartime at sea is 
not the best setting in which to become acquainted 
with entirely new types of machinery; so that the 
accusation of receiving new designs in wartime with 
a degree of suspicion is perhaps open to challenge. 
However, time and experience have shown that, with 
reasonable handling, the water-tube boiler is a most 
attractive element in the make-up of a marine steam 
propelling unit, and the object of this short paper is 
to summarise the points which need attention in order 
to effect good and trouble-free service. Practically all 
water-tube boilers fitted in merchant ships fall into 
two generic types—(a) the header type (Babcock and 
Wilcox) and (6) the two and three drum boilers of 
Yarrow, Foster-Wheeler, Johnson, Babcock and 
Wilcox, ete., designs, where all tubes are expanded 
directly into the steam and water drums. The province 
of this paper is not to deal with the merits or demerits 
of any of these designs, nor to study design and con- 
structional details; it can be accepted that all such 
boilers have established themselves in service as 
practical operative entities, being based on sound 
principles for fulfilling the dual functions of burning 
the fuel and absorbing the heat generated thereby. 
To be a practical proposition each of these designs 
must therefore embody proper facilities for access for 
inspection and cleaning. 

The water-tube boiler contains much less water than 
a Scotch boiler of equivalent output and, owing to its 
positive circulatory system, steam raising is a very much 
quicker operation. The time required for steam rais- 
ing is determined not by the pressure parts of the boiler 
—this portion being free to expand readily without 
setting up stresses—but by the furnace refractories. 
With a dead-cold boiler it is essential to allow the brick- 
work to adjust itself correctly to the rising furnace 
temperature, hence up to two hours is a good figure to 
work to. With warm brickwork this time can be 
greatly reduced. Care must be taken in working to 


the correct water level ; a good rule is (a) quarter-glass | 87@P 


when cold, (b) three-quarter glass when shutting down 
(these figures allow for expansion and contraction, 
respectively), and (c) half-glass during operation. All 
water-tube boilers of British build and design are fitted 
with automatic feed-water regulators and these should 
be set ta maintain (c) in service. Conditions (a) and 
(5) are obtained by hand control. If at any time during 
service the level falls below the bottom nuts of the 
gauges it is essential to shut off the oil burners (or 
damp down the fires in the case of coal) immediately, 
ie, before endeavouring to locate the cause of the 
water shortage ; it is always good practice at sea to 
have the stand-by feed pump on the auxiliary feed 
main ready for action. 

The outstanding factor in successful water-tube 
boiler operation is keeping the heating surface clean 
on both sides of the tube surface. Dealing firstly with 
the water side: here, the requisite degree of purity 
for safe working conditions varies with pressure (and 
corresponding saturated steam temperature) and low- 
pressure jobs can stand a lesser degree of feed purity 
than is ealled for by higher pressure installations. The 
effect of scale is more and more marked as steam tem- 
peratures increase, as the temperature of the metal 
of the tube wall closely follows saturated steam tem- 
perature, provided it is in contact with the water. 
Scale causes this tube-wall temperature te-rise—hence, 





* Paper read before the Institute of Marine Engineers, 
London, on Tuesday, September 11, 1945. Abridged. 





owing to the higher basic temperature of the tube 
metal in a high-pressure installation, a given thickness 
and texture of scale is much more dangerous under 
such conditions than with a low-pressure boiler. This 
question of boiler water has received considerable 
attention in recent years in many engineering institu- 
tions, and the British Standards Institution set up a 
fully representative Committee in the early days of the 
war to consider the whole subject. A sub-committee 
handled the marine side of the problem, and B.8.I, 
Specification No. 1170 has now been issued giving their 
recommendations. The author strongly recommends 
that all marine engineers should study this publication, 
and in view of the wealth of published material his 
function in this occasion is to summarise his personal 
interpretations of good practice and reasonable pre- 
cautions. 

With low-pressure boilers there is no objection to 
initial filling-up with raw shore water, provided it does 
not contain much by way of scale-forming matter, 
but for make-up feed, evaporated water should always 
be used in order to prevent an accumulation of scale- 
forming solids. For boilers working with a pressure 
of 300 Ib. per square inch upwards, nothing but dis- 
tilled water should be used at any time, and provided 
the evaporator is functioning correctly (i.e., with no 
liquid carry over) there is no possibility of other than 
a pure-water circuit so far as potential contamination 
from make-up is concerned. With high-pressure 
boilers it is usual to ease the work of the evaporator 
by distilling all make-up from fresh water carried in 
appropriate tanks, only using sea water in cases of 
emergency or on long runs (where the extra weight of 
fresh water cannot be carried), and in such cases, using 
the evaporator with special care. For low-pressure 
water-tube boilers make-up from evaporated sea water 
is sound practice. Salt can enter the boilers not only as 
the result of priming evaporators but also from con- 
denser leakages, though modern condenser construc- 
tion and tube materials have practically eliminated 
trouble from the latter source. If it does get into 
the boiler, salt not only acts in the same way as scale 
if concentration occurs, but also dissociates and re- 
leases free acid, which causes thinning away of metal 
unless neutralised by and with a slight excess of free 
alkali. Oil is the most fruitful cause of tube failures, 
as even small quantities in the higher rated (i.e., furnace 
row) tubes cause local overheating followed by blister- 
ing with consequent distortion and failure. Turbines 
give a non-contaminated exhaust, but when associated 
with reciprocating auxiliaries running on superheated 
steam and therefore calling for cylinder lubrication, 
it is essential that the filtering devices be kept in good 
operational condition. 

In the case of low-powered ships with reciprocating 
main engines the importance of the filter becomes yet 
more marked. Regular servicing is essential; coke 
must be of the right consistency and of even grading 
to avoid the formation of channels and the towelling 
must be regularly cleaned. The author feels also that 
a certain amount of experimental work with other types 
of oil-absorbing media might quite properly be carried 
out by the makers of such filters ; the Americans have, 
he believes, already done work of this nature, and in 
the case of the Uniflow type of engine operating on 
superheated steam and requiring a good deal of cylinder 
lubrication, very special Altering apparatus has been 
successfully applied. As an alternative to cylinder 
lubrication by oil, graphite—introduced in colloidal 
form—appears to give very satisfactory results ; 

aphite is non-injurious to boilers and condensers. 
In addition to the avoidance of scale-forming matter, 
salt and oil there is a further aspect of this particular 
subject to be considered, i.e., what is usually termed 
water “ conditioning.” To avoid possibilities of corro- 
sion by way of pitting or bleeding it is essential that 
boiler water should have an alkaline reaction. 

Regarding re-agents : lime has been used in the past, 
but, as it eventually forms scale, it is only practicable 
for low-pressure boilers and even then it is much better 
to use soda—either as carbonate, caustic soda, or 
better still, as trisodium phosphate. The carbonate 

the disadvantage of liberating CO,, and 
caustic soda if associated with a leaking riveted seam 
can result in caustic embrittlement. The actual per- 
missible limits of alkalinity are within the range of 
4 grains to 20 grains (phenol) per gallon and all the 
well-known firms of marine water-tube boiler makers 
and the feed-treatment specialist firms supply suitable 
portable testing sets to keep a check on this figure. 
To avoid having to mix chemicals aboard ship, certain 
feed specialists supply ready-mixed compounds ‘for 
feed treatment and conditioning, containing one or 
more of the soda compounds with either tannin, 
starch, or other organic compound to give colloidal 
and protective action. The final safeguard in the 
feed system is proper de-aeration ; with high-pressure 
installations and even with lower pressure jobs of 
recent years, a closed feed system is adopted, but even 
here ingress of air is possible, so every care must be 
taken to ensure that entrained air is taken off before 





the feed enters the boilers, which must be after the 

pump, i.e., on the pressure side of the feed circuit, 
by appropriate venting of the heater or heaters. The 
permissible density of boiler water varies not only with 
rating but also with the inherent characteristics of each 
design referred to circulation and steam/water separa- 
tion. Fair figures for the ratings which apply to mer- 
chant-service work are: up to 300 lb. pressure, 400 
grains per gallon ; 300 lb. to 500 Ib. pressure, 300 grains 
per gallon ; above 500 lb., 100 grains per gallon. 

On the gas side of the heating surface, deposits are 
due to soot and ash. Normally such deposits do no 
mechanical da: but they do cause heavy drops 
in operational efficiency. Cases have occurred, how- 
ever, where excessive local overheating has developed 
from the ignition of such deposits—on tubes where 
the depth of deposit has militated against normal heat 
transfer impeding ignition, and again by deposits held 
up by baffles, etc., becoming ignited. All modern 
water-tube boilers are fitted with a complete system 
of mechanically-operated soot blowers, and these used 
daily in accordance with routine instructions keep the 
gas swept surfaces in good condition at sea. When these 
blowers are steam operated, care must be taken that 
they are properly drained of water, and it is always 
an advantage to speed up the fan during the blowing 
cycle to assist in the removal and ejection of disl 
deposits. In port, when routine boiler cleaning takes 

lace, all the appropriate doors in the casings should 
ae to enable corners, ledges, etc., to be brushed 
clear. 

Air preheaters are normally fitted with soot blowers 
similar to those in the boilers proper ; with the vertical 
tube heater (gases inside the tubes) there is little chance 
of soot, etc., collecting in spaces where it cannot be 
dealt with by the blowers, but in boilers fitted with 
the compact horizontal tube (air inside the tubes) 
design of heater, soot can gather in the corners of the 
casing enclosing the gas stream. [If this is allowed to 
accumulate there is always the possibility of a fire 
starting up and when operating at very low power, in 
heating surface to restrict metal temperatures auto- 
matically, and a very complete disablement can occur 
if such fires take place ; when such heaters are installed, 
the regular cleaning operation is more important than 
ever, including opening up in port to get at the corners, 
etc., of the gas casing. It is essential that such heaters 
aaa to give easy access for cleaning on the gas 
side. 

At the low gas temperature end of a highly efficient 
steam generator, i.c., air preheater or economiser as the 
case may be, very active corrosion can take place owing 
to sulphuric acid formation, especially at low loads, 
unless proper precautions are taken. An air heater 
by-pass on the fan discharge circuit is a very desirable 
feature, as this enables the heater to be by-passed on 
the air side; this by-pass should be used both when 
starting up and when operating at very low power in 
order to avoid excessively low gas exit temperatures. 
Where economisers are fitted in the unit, care should 
be taken to keep the feed to economiser at the highest 
possible temperature to avoid “sweating.” The 
superheater as distinct from the evaporative section 
of the boiler has not been mentioned, since provided the 
superheater is properly designed and located relative 
to its duty requirements it calls for no additional 
attention for cleaning, etc., other than applies to the 
boiler tubes. Prevention of carry-over by control of 
boiler water conditions is of the greatest importance. 

In spite of all running precautions it is still necessary 
to effect a certain amount of mechanical cleaning on 
the water side of the tubes, and this, except in certain 
multiple-boilered vessels where one boiler can be out 
of service at sea at certain periods, is normally looked 
after when the ship is in port. Hand, together with 
electrically or compressed-air operated cleaning gear, 
is normally supplied with all marine water-tube boiler 
installations, and whereas soft deposits and sludge 
can be removed quite easily by hand brushes, any 
trace of scale demands mechanical methods. [If by 
some means heavy scaling has occurred, the air- 
operated type of gear has the advantage ot blowing the 
dislodged scale and the resultant dust clear of the cut- 
ting area, thereby speeding up the cleaning process. 
When closing up a boiler after cleaning, it is always good 
practice to smear studs, gaskets, etc., with grapaite 
to facilitate removal the next time. It should be 
emphasised that as and when a tube has to be re- 
placed for some cause or other (and regrettable though 
it is, in spite of all operating precautions tubes do 
sometimes need renewal) it is essential that the maker’s 
instructions both for cutting out the old tube and re- 
fitting and expanding the new one should be carried 
out. The proper tools provided should be used, the 
idea being to avoid damage to the tube seats. 

The furnace proper and the combustion appliance— 
the latter varying from the plain hand coal-fired grate 
to mechanical coal-firing equipment, or (as is most 
general) oil-firing gear are so closely inter-related in 
their functions that they are best considered as one 
entity. Tne number of hand-fired water-tube boilers 
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in operation is now small; owing to their compara- 


Nive-LamP MACHINE, 


| 
| 


— 


MACHINE. 


LIMITED, LONDON. 











Fig. 2. 


Oil pressures vary somewhat with the different 


tively low rating (limited by maximum fuel rate per|systems according to the atomiser assembly, but a 


unit of grate area) they do not present much by way | figure of 180 lb. per square inch represents a fair | 
of operational problems in the furnace zone. Firing a| average, this being subject to control up and down | 








VARIABLE-SPEED DRIVING GEAR. 


| CONTINUOUS PHOTO-PRINTING 
MACHINE. 


THE continuous photo-printing machine illustrated in 


water-tube boiler grate is easier than dealing with the | to meet the actual boiler steam requirements within | Figs. 1 and 2 above and Figs. 3 to 6 on the opposite 


equivalent grate area in a Scotch boiler, as the grate is 
all at one level, but it means dealing with a very wide 
fire, hence it is particularly important than an even 
fire be kept over the whole grate ; light fires are always 


| 


| 


the ranges of the various burner tip combinations. Too 
low an oil pressure results in bad burning, and when 
maneuvring it is always better to shut off burners 
and not depend on excessive drop in the line pressure. 


advisable to obtain complete combustion in the furnace | When selecting burner tip combinations for various 


as there is no secondary combustion chamber for| steam outputs it is always preferable to select the 
re-ignition of gas as occurs in the case of a Scotch | smaller of two sets of tips with a higher oil pressure 


boiler. Cleaning fires on the simple grate of a water-| rather than the reverse, as this gives better flame | 


tube boiler is a quicker operation than obtains with | control. When reciprocating oil pumps are fitted, the 
Scotch boilers having grates at different levels, but the | air vessel should be kept well charged to reduce line 


whole of the boiler is affected when the water-tube boiler | fluctuations. 
grate is cleaned as opposed to the subdivision of the | 


total grate over the separate furnaces in the Scotch 
type of boiler. 

Recent examples of coal-fired water-tube boilers have 
been fitted largely with mechanical grates, which, 
apart from allowing higher ratings, give much steadier 
steaming conditions and simple facilities for ashing. 
The operation of such grates presents no difficulties 
and maintenance at sea is a straightforward business, 
but as the present coal situation has meant such an 
overwhelming switch over to oil for marine propulsion, 
this short paper deals chiefly with what is now the 
most general method of firing marine water-tube 
boilers, i.e., by oil fuel. The burning of oil fuel admits 
such simple control over all the factors which deter- 
mine correct combustion that appreciation of the 
co-ordination of these functions at different loads is 
all that is necessary. On the other hand, operating 
oil-burning gear without the application of such know- 
ledge can result in much trouble, and in fact lead to 
serious boiler failures. All the well-known proprietary 
types of oil-burning gear only differ in detail of design 
and assembly of the pumping and heating units, and 
of the burner and air controls associated therewith. 
Correct oil burning is determined by the appropriate 
combination of oil temperature and pressure associated 
with the atomising apparatus, followed by proper 
aeration of the resultant spray and control of the 
geometric shape of the flame envelope. Too low an 
oil temperature causes bad atomisation and a streaky 
flame, but, too high a temperature results in pulsation 
and tends to dissociation of the oil in the tubes of 
the oil heaters with resultant carbonisation and much 
trouble in servicing and cleaning; in this latter con- 
nection it is necessary always to shut off the steam to 
the oil heaters when no oil is in circulation, or, alter- 
natively fit a thermostatic control. Round about 190 
deg. F. seems to be a suitable temperature for burning 
present day fuel-oil supplies. 





When a burner is shut off, the associated 
air control must also be shut to avoid a rush of air 
impinging locally on to boiler heating surface, and if 
a burner is out of operation for some time, it should 
be withdrawn from its setting to avoid carbonisation 
of any oil which may be left in the barrel or tips. 
Correct settings of air and burner control give opti- 
mum operational conditions at varying loads, and the 
result should never be less than 12} per cent. CO, 
with a slight haze at the funnel. It is common practice 
to fit a multi-point CO, recorder, and this type of 
apparatus must be kept. in a clean condition with 
all its joints and connections tight if it is to be of 
service to the operating personnel. A simple portable 
set to give spot readings of CO, is a useful asset, but 
the author’s experience is that observation of the 
smoke mirrors gives a very accurate, immediate, and 
reliable indication of burning correctness or other- 
wise. The flame envelope is determined by the com- 


bination of burner characteristics and air entry, and a | 


cast iron rule to remember is that actual flame must 
not impinge on either tubes or side or rear walls. 
Impingément on tubes causes local overheating, and 
if associated with even slight internal deposits causes 
tube failures; impingement on walls causes spalling 
and grooving and if neglected eventually leads to 
brickwork collapse. 

Care is always taken when boilers are first erected 
that furnace brickwork is fitted with proper allowances 
for expansion, and it is essential to remember this when 
repairs are effected. Furthermore, only best quality 
firebricks should be used and repairs should be effected 
by bricks similar to those already fitted, otherwise 
differential expansion is set up. The joints between 
bricks should be of the thinnest possible character. It 
is very important that before a boiler is lighted the 
whole of the gas passages and the combustion chamber 
should be properly purged by fresh air obtained by 
running the fan for some minutes. A torch should 
always be used to re-ignite burners. 


page, is one of the latest designs of this type of machine 
| produced by Messrs. J. Halden and Company, Limited, 
| 15-19, Windsor House, Victoria-street, London, S.W.1. 
| Classified as Type 242, it is of the double pattern, so 
| that prints can be made simultaneously at each side of 
| the bank of lamps, and since the conveyor unit of each 
| side is separately driven through an infinitely-variable 
speed-change gear it does not matter how much the 
density of the tracings or drawings being printed varies 
on each side or whether the sensitiveness of the print- 
ing paper varies. It is claimed that this arrangement 
results in economy in running costs, as the current 
consumption is spread over two operations, while a 
maximum life is secured for the lamps. The machine 
is made in two sizes. The smallest will accommodate 
paper up to 32 in. wide and has seven lamps, while 
the maximum paper size of the largest pattern is 42 in., 
and this machine has nine lamps. The length of tracing 
that can be printed is unlimited as operation is con- 
tinuous. The nine-lamp machine is shown in Fig. 1, 
with the conveyor unit on one side folded back to 
permit the cleaning of the glass semi-cylinder behind 
which the tracing and sensitised paper are traversed by 
the conveyor. The two machines do not differ in height 
or width at the bottom, these dimensions being 4 ft. 8 in. 
and 3 ft. 2 in., respectively. The length of the seven- 
lamp machine is 3 ft. 104 in. and that of the nine-lamp 
machine is 4 ft. 84 in. 
| The machines are fitted with batteries of Osira high- 
pressure mercury-vapour electric discharge lamps with 
separate choke coils. The lamps can be used on alter- 
nating current only, and each lamp takes 400 watts, 
so that the current consumption for the seven-lamp 
machine is 3-8 units per hour, and that for the nine-lamp 
machine is 4-6 units per hour. The lamps have an 
average life of 1,400 hours. It will be realised from 
Fig. 1 that when the conveyor unit is closed, as it is 
when che machine is working, the lamps are completely 
enclosed, but they can be observed at any time through 
the circular port seen in line with them at the end of 
the machine, the ports being fitted with glass of a 
suitable colour. The conveyor driving mechanism is 
seen in Fig. 2. There are duplicate drives, one for each 
conveyor, each drive being self-contained and being 
removable as a whole when necessary. The protective 
covers are not in place in Fig. 2. One feature not visible 
in Figs. 1 and 2 is the system of ventilation. This is 
effected by the 12-in. motor-driven fan indicated at a 
in Fig. 3. The fan, it will be observed, is protected 
by the shields 6 which also serve to direct the air 
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current over the lamps and to prevent glare inter- 
fering with the feeding-in of the paper, the feed board c 
being at the same level as the ends of the shields. The 
rectangles d represent the lamp choke coils. 

The conveyor units are both hinged at the point e. 
That on the left in Fig. 3 is shown in the working posi- 
tion and that at the right in the open position. This 
arrangement not only provides for the cleaning or 
changing of the curved face glass, but makes the bat- 
teries of lamps readily accessible. The design is thus 
economical in floor space compared with older types of 
machine in which the withdrawal of the lamp batteries 
is effected endways. The curved face glass is indicated 
atf. In contact with it on the convex side is one strand 
of the continuous belt g, which is of endless woven mate- 
tial in suitable strips, as seen in both Figs. 1 and 2. 
The division of the conveyor into contiguous strips 
is stated to be particularly effective for prints of small 
overall sizes. ‘Che feed strand of the belt passes over 
the bottom driving roiler h, Fig. 3, and the top driving 
roller i, the return strand being led over the idler roller 
j, which is provided with a conveyor-tensioning adjust- 
ment. The two rollers h and i are synchronised by 
being connected by a chain drive, and the bottom 
roller A is driven by chain from the variable speed gear. 
The tracing and sensitised paper are fed into the 
machine from the board c, which is furnished with a 
paper trough. The two materials are simultaneously 
and immediately engaged by the feed plate k, and then 
gripped by the conveyor belt, being carried round the 
face glass and discharged into the tray 1. When 
feeding the machine the operator’s fingers are always in 
sight. The driving motor is indicated at m in Fig. 3 
and the variable-speed gear at n, transmission from the 
motor to the gear being by means of a V-belt. 

The infinitely-variable speed change gear is shown in 
some detail in Figs. 4, 5 and 6. The pulley a is that 
driven by the motor, as will be clear from Fig. 2. 
The pulley is keyed to the shaft 6, to which, at its other 
end, is keyed the eccentric c. The eccentric runs in a 
sheave d formed with gear teeth on its periphery. 
These teeth mesh at one point with an internal ring of 
teeth attached to a flange of the disc e which is integral 
with the output shaft f, this shaft being free to rotate 
independently of the input shaft 6. A similar eccentric 
g is keyed to the cone pulley A-rotating on the shaft b. 

toothed periphery of the sheave i running on the 
eccentric g, meshes at one point with an internal ri 
of teeth attached to the housing j. It should be noted 
that although these two elements are otherwise iden- 
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| tical, the disc e is free to rotate while the housing j is 


fixed. Both the sheaves d and i carry a number of 
pins k, which project into a similar number of circular 
holes in the disc / which is mounted on a ball race on 
the shaft b. These holes are indicated by chain-dotted 
circles in Fig. 6, which is a view looking on the face of 
the eccentric c, the sheave d and the flange of the disc e; 
they should not be mistaken for planetary gears. The 
pins are pitched round a circle struck from the centre 
ofthe sheave. The holes in disc ! are, however, pitched 
on a circle struck from the axis of the input and output 
shafts. The diameter of the holes is, therefore, suffici- 
ently larger than that of the pins to permit radial move- 
ment of the latter inside the former, this movement 
resulting from the “ stroke ” of the pins as the sheaves 
rotate. 

The output shaft f terminates in a chain sprocket 
wheel m from which the desired speed is given to 
the rollers of the machine. The chain drive can be 
distinguished in Fig. 3 and on the right in Fig. 2. 
Referring to Fig. 5, it will be evident that the pulley a 
has integral with it a pulley n of smaller diameter. 
This pulley, through the belt o and a similar pulley 
on the cone p, rotates the latter and from this a flat 
belt g is led back to the cone pulley A. The belt q¢ 
can be moved axially along both cone pulleys, the 
means by which this movement is effected being 
neglected forthe moment. The speed of the eccentric c, 
driven directly by pulley a, is constant but that of 
eccentric g, driven by the cones is obviously variable. 
It is upon the relative speed of rotation of the two 
eccentrics that the flexibility of the gear as a drive to 
the machine depends. The eccentric g, being keyed to 
the cone A, is, of course, positively rotated and meshing 
of the teeth of the sheave i with the fixed teeth of the 
housing j takes place continuously and successively all 
round the periphery of the fixed teeth, the sheave i 
being thus rotated round the eccentric. This rotation 
is communicated to the sheave d through the disc | 
and the projecting pins of both sheaves, with the result 
that the teeth of sheave d, which are continuously and 
successively meshed round the periphery of the internal 
ring of teeth on the disc e cause rotation of that disc 
and, in consequence, of the output shaft f. The 
eccentric c, however, is itself driven and this imparts a 
rotatory motion to the sheave d in addition to that which 
the same sheave receives from the sheave j. 

Since the driving and driven cones taper in opposite 
directions, it is clear that the ratio of their speeds can 
be altered as the belt is shifted in the axial direction and 
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that there is a point in their length in which their 
diameters are equal and their speeds are identical. 
When the belt g lies in this zone the rotatory motions 
of the sheaves cancel each other out, as it were, and 
the output shaft rotates at the same speed as the input 
shaft. Axial movement of the belt on one side of this 
neutral position results in an increase of speed of the 
machine rollers, giving the paper a maximum speed of 
12 ft. 6 in. per minute, while a diminution of the speed 
of the output shaft is obtained by moving the belt 
axially on the other side of the neutral position. The 
speed can be thus varied, within the pre-determined 
range, in infinitely small steps from the maximum to 
the minimum. Further flexibility is, however, readily 
obtainable. Should it be desired to increase the speed 
of the machine to deal with, say, papers of greater 
sensitiveness, it is a simple matter to substitute a 
larger sprocket wheel at m, Fig. 4, with, of course, an 
appropriate alteration to the length of chain, when a 
higher speed is obtained without alteration to the 
driving motor and without affecting the speed-change 
gear, except that the latter would necessarily become 
more sensitive to axial movement of the belt since the 
speed range would be increased while the distance for 
the belt to be traversed between the neutral and maxi- 
mum zones would remain the same. The speed is 
controlled by the lever shown on the end of the machine 
in Fig. 1, this lever being fitted with a pointer indi- 
cating the selected speed on a dial. The lever rotates 
a chain sprocket over which passes an endless chain 
actuating the belt-shifting fork. The arrangement of 
this gear can be followed in Fig. 5, in conjunction 
with Fig. 2. The electrical control of the machine is 
by means of switches on the front panel of the machine 
at the top. These serve the front conveyor motor, the 
lamps, and the ventilating fan. The rear conveyor 
motor is controlled by a separate switch in a similar 
position, so that prints may be fed in at front and rear 
simultaneously by different operators. 





TaR DISTILLATION INDUSTRY.—Copies of the Second 
Stevens Memorial Lecture on “‘ The History and Present 
Practice of the Tar Distillation Industry,” delivered 
before the Junior Institution of Engineers by Mr. W. G. 
Adam, G.M., B.A., F.R.I.C., M.I.Chem.E., on May 4, 
1945, are now available. Applications should be made 
to the secretary of the Institution, 39, Victoria-street, 
London, S.W.1. The price per copy is 2s. 6d., postage 
included. 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—George Crook, Man- 
chester; Major John Hugh Dale, B.Eng. (Sheff.), 
L.E.M.E., Sheffield ; Douglas John Hayward Day, B.Sc. 
(Eng.) (Lond.), London; Lieut. (E.) Peter Harry 
William Dick, R.N.V.R., London; John Whitehead 
Wilson Drysdale, Glasgow ; David Cuthbert Fleming, 
Dundee; Edward Harry Flint, Northwich; Sidney 
Henry James Freemantle, Southampton; Percy 
Samuel Frost, Portsmouth; Joseph Henry Glover, 
Derby ; George Reuben Goodall, M.Sc. (Eng.) (Lond.), 
Prescot ; Frederick Chadwick Greene, Leeds ; Lieut.(A.) 
Menteith Graeme Hann, B.A. (Cantab.), R.N.V.R., 
Ross-on-Wye ; David William Harry, Neath; Ronald 
Francis Henderson, Ilford; Angus Henry, Glasgow ; 
2nd Lieut. Frank Heslop, R.E., Doncaster ; Lieut.-Col. 
Martin Hollingsworth Hewett, B.Sc. (Eng.) (Lond.), 
R.E.M.E., M.E.F.; Donald Gillan Hobson, Leeds; 
Maurice Edwin Houghton, Bromley ; Thomas Edward 
Howarth, Hayes; Clement Hulme, B.Sc. (Eng.) 
(Lond.), Scunthorpe; Kenneth Charles Hunt, B.Sc. 
(Eng.) (Lond.), London; Clarence William Jowett, 
Bradford; Richard Kemball-Cook, B.A. (Cantab.), 
Bath ; Noel Ager Mackay, B.E. (N.Z.), London; Basil 
Mackenzie, Luton ; Thomas Swan Macneish, Trinidad, 
B.W.I.; Thomas Forster Massey, Newcastle-upon- 
Tyne; Cyril Maston, Colne; Alan Milner, Coventry ; 
Major Noel Graves Moss, B.Eng. (L’pool), R.E.M.E., 
Manchester; Nigel Arundell Mould, Arrochar, Dum- 


bartonshire ; Gordon Nelson, Preston ; Donald Frede- | h 


rick Norman, London ; Harry North, Dorking ; Major 
John Cecil Olver, R.E., M.E.F.; Lt.-Col. Peter Gar- 
wood Palmer, M.B.E., R.E.M.E., London; Captain 
Edward Charles Paramore, R.E.M.E., B.L.A.; Lieut. 
Douglas Alexander Pask, B.Sc. (Eng.) (Lond.), 
R.N.V.R., Leeds; Robert Renwick Pattison, Farn- 
borough, Hants; Harry Ratcliffe, Notti m ; 
Dahlke Migara Ratnatunga, B.Sc. (Eng.) (Lond.), 
Derby ; Captain Joseph Raymond, B.Sc. (Eng.) (Lond.), 
R.E.M.E., London ; Lieut. Commdr. (E.) Basil Sanders, 
B.A. (Cantab.), R.N., Reading; Frederick Alexander 
Sayer, Stockport ; Thomas Lindsay Scoular, Kilmar- 
nock; Terence Francis Smith, Upminster; Paxton 
South, Sunderland; Roy Douglass Steele, Woking ; 
Arthur Frederick Toe, Richmond; William Basil 
Turner, Bradford; Major Frank Womersley, B.Sc. 
(Eng.) (Lond.), R.E.M.E., Brighouse. 





EXHIBITION OF LANDING CRAFT FOR DISPOSAL.— 
Specimens of the smaller types of landing craft, recently 
announced as being for disposal, will be available for 
inspection by prospective purchasers at Commercial 
Camber Town Quay, Portsmouth, until October 21; at 
the northern pier of the South Basin, near the Yacht 
Club, Lowestoft, until October 24; and at the seaward 
side of Foundry Bridge, Norwich, from October 25 to 31. 
Exhibitions of the craft will also be held at. East London 
Dock and at Yarmouth at a later date. Permits to view 
the vessels are not required. 





THE LATE Major J. H. FENNER, M.C.—We note with 
regret the death of Major Joseph Henry Fenner, which 
occurred at his home in Hale, Cheshire, on October 7, 
after a brief illness. Major Fenner, who was in his 57th 
year, was chairman and managing director of J. H. Fenner 
and Company, Limited, Winewall Mill, Colne, Lancashire. 
He had taken an active part in the expansion and develop- 
ment of his company since his return from the 1914-18 
war, in which he served with distinction, gaining the 
Military Cross. Major Fenner was chairman of the 
Association of Solid Woven Belting Manufacturers, a 
member of the Textile Narrow Fabrics Council and an 
active member and past chairman of the Federation of 
Leather Belting Manufacturerg of the United Kingdom. 





AMERICAN-BUILT LOCOMOTIVES FOR FRANCE.—Accord- 
ing to a report quoted in Railway Age, French railways 
lost more than 80 per cent. of all their locomotives and 
passenger coaches during the war, in addition to more 
than two-thirds of their goods wagons. Under alend-lease 
credit arrangement, locomotive builders in the United 
States are to construct 700 new locomotives for the 
French railways, and the first of these engines has now 
been completed by the Lima Locomotive Works, Lima, 
Ohio. The wheel arrangement is 2-8-2 and there are 
two cylinders of 234 in. bore by 28 in. stroke driving 
coupled wheels 65 in. in diameter. The boiler pressure 
is 220 Ib. per square inch and the rated tractive effort, 
at 85 per cent. of this, is 44,500 lb. The adhesion weight 
is 176,000 Ib., and the total weight of the engine 
256,000 Ib. The boiler, which is designed for burning 
bituminous coal, has a mechanically-fired grate 55-5 sq. ft. 
in area. The evaporative heating surface is 2,699 sq. ft., 
of which 294 sq. ft. are provided by the firebox, combus- 
tion chamber and syphons. The superheater surface is 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Fire-Resistance of Building Materials.—An amend- 
ment has recently been issued to B.S. No. 476-1932, 
covering the fire-resistance, incombustibility and non- 
inflammability of building materials and structures. It 
was noted in the introduction to the specification that 
the demand for incombustibility, on occasion, might 
be unreasonably severe, and definitions and a test were 
therefore provided to distinguish between degrees of 
inflammability. Experience in testing materials of 
various types, however, has shown that this test does 
not give completely the degree of discrimination which 
is required. Many building materials in common use, 
and having valuable properties in other directions, are 
too inflammable to be classified in the test, even 
although, in practice, there are obvious differences in 
the nature of the fire hazards they may present. 
Observation has shown that one difference of import- 
anceis that of the rate at which flames spread across the 
surface of combustible materials, particularly in the 
ease of those used as lining materials for walls and 
ceilings. Thus, in narrow passages and in halls and 
staircases, the use, as a lining, of material having a 
rapid flame spread might constitute a serious fire 
azard. For any one material this rate of spread may 
vary with the intensity of the radiant heat to which the 
material is subjected as the fire develops, but this 
variation is not necessarily of the same order from one 
material to another. A test, therefore, has, now been 
introduced to differentiate between the rates at which 
flames will spread over the surfaces of those combustible 
materials used as wall and ceiling linings. The test 
takes into account the effects of radiant heat on the 
materials in influencing their rate of burning. The 
materials are classified into one of four groups accord- 
ing to the results obtained. Full particulars of the 
method of carrying out the test, of assessing the results, 
and of classifying the materials are given in the newly- 
issued amendment, the reference number of which is 
P.D. 374. [Gratis on application, enclosing a stamped 
addressed envelope. ] 


Wood Windows.—Another amendment relates to 
B.S. No. 644, Part 1-1945, which covers wood windows 
and casement doors. The amendment concerns those 
features of the specification which deal with wood case- 
ment windows, it being stated that opinions vary as to 
whether glazing bars are desirable in windows of this 
type. To meet a possible demand for such glazing 
bars, however, the amendment has been prepared and 
issued. This provides that purchasers may obtain 
standard windows fitted with horizontal, or with verti- 
cal and horizontal, glazing bars when specially ordered. 
The reference number of the amendment slip is P.D. 389. 
[Gratis on application to the Institution, enclosing a 
stamped addressed envelope. ] 





BOOKS RECEIVED. 


A Bibliography on Cutting of Metals, 1864-1943. Prepared 
by PROFESSOR ORLAN W. Boston. The American 
Society of Mechanical Engineers, 29 West 39th-street, 
New York 18, U.S.A. [Price 6-50 dols.] 

University of Illinois. The Engineering Experiment 
Station. Bulletin Series No. 353. An Analysis of the 
Motion of a Rigid Body. By Epwarp W. SUPPIGER. 
The Director, The Engineering Experiment Station, 
University of Illinois, Urbana, Ill., U.S.A. [Price 
75 cents.) 

The Slide Rule as an Aid in Calculating. With a Short 
Description of Some Other Methods Employed by the 
Modern Calculator. By RoBertT GORDON BLAINE. 
Sixth edition. E. and F. N. Spon, Limited, 57, Hay- 
market, Westminster, London, S.W.1. [Price 6s. net.] 

The Diseases of Electrical Machinery. A Textbook for 

the’ Use of Electricians, Apprentices and Power Plant 

Engineers. By G. W. STUBBINGS. Second edition. 

E. and F. N. Spon, Limited, 57, Haymarket, West- 

minster, London, S.W.1. [Price 10s. 6d. net.] 
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For ingsinstitutet for Cement och Betong vid 
Kungl. Tekniska Hogskolan I Stockholm. Proceedings. 
No. 1. Féresta4ndarens redogérelse fér verksamheten 
under tiden 1 juli 1942—30 juni 1944. [Price kr. 3.] 
No. 2. Beskrivning av Cement- och Betonginstitutets 
byggnad. Maj 1945. [Price kr. 5.] No. 3. Chemical 
Processes in the Hardening of Portlund Cement. By 
RuNE_ HEDIN. No. 4 (e). On the Modulus of Elasti- 
city of Concrete. By ERIK Forsiinp. [Price kr. 4.] 
No. 5(e). Wear Resistance Test on Concrete Floors 
and Methods of Dust Prevention. By PROFESSOR 
GEORG WASTLUND and ANDERS ERIKSSON. [Price 





PERSONAL. 


Dr. PERCY DUNSHEATH, O.B.E., M.A., M. Inst.0,R, 
M.LE.E., director and chief engineer of Messrs, W, 7 
Henley’s Telegraph Works Company, Limited, hag 
appointed by the Lords Commissioners of the Admiralty 
to act as consultant and adviser to the Directo, ot 
Electrical Engineering in connection with problen, 
affecting electric cables. 

Sir Harry Ratna, D.Eng., has been nominated ty 
serve as representative of the Institution of Electrical 
Engineers on the Engineering Divisional Council of th, 
British Standards Institution. BRIGADIER F. T. Cyyp. 
MAN, C.B.E., D.Sc. (Eng.), M.I.E.E., has been nominated 
to serve as the Institution’s representative on thy 
Engineering Joint Examinations Board. 


MaJor T. M. BARLOW, M.Sc., M.Inst.C.E., M.I.Mech.b,, 
F.R.Ae.S., is retiring from the board of The Fairy 
Aviation Company, Limited, Hayes, Middlesex, 
account of ill-health. His services, however, are being 
retained in a ¢ Itative Major Barlow has 
been with the company for upwards of 21 years. Mp 
RICHARD FaIREy, son of Sir Richard Fairey, MBE, 
F.R.Ae.S., chairman and managing director, has been 
elected to the board. 


BRIGADIER ARTHUR LEVESLEY, O.B.E., M.C., T.p., 
M.1I.Mech.E., has been appointed general manager of the 
foundry and ancillary departments of Messrs. Edgar 
Allen and Company, Limited, Sheffield, in succession to 
the late Mr. J. A. E. WELLs, director and foundry 
manager. 

Dr. G. S. BAKER, O.B.E., M.I.N.A., formerly Super- 
intendent of the William Froude National Tank, The 
National Physical Laboratory, Teddington, informs 
us that bis address is now Seamer Lodge, 37, Langham- 
road, Teddington, Middlesex. (Tele.: KINgston 4932.) 

Lr.-CoL. N. E. KEaARLEY, I.E.M.E., A.M.LE.E., 
commanding the Mechanisation Design Establishment, 
formerly the Tank Development Board, Calcutta, has 
been released from military service and has resumed 
duty with the Ministry of Supply. 


ity. 





Mr. W. E. A. REDFEARN has been elected a special 
director of the English Steel Corporation, Limited, 
Sheffield. 


Mr. JoHn W. LanetTon, M.B.E., is leaving Messrs. 
Lee and Crabtree, Limited, at the end of this month, 
to take up the post of managing director of his own 
business, Sheet Metal Technicians, Limited, Atlas Works, 
Briggate, Windhill, Shipley. 

COLONEL C. E. FARRER, M.C., formerly Chief Electrical 
and Mechanical Engine»r, Advance Base Workshops, 
R.E.M.E., 21 Army Group, has joined the staffs of 
Hydraulic Coupling and Engineering Company, Limited, 
and S.S.S. Gears, Limited, Fluidrive Works, Worton- 
road, Isleworth, Middlesex, as technical sales engineer. 
He will be particularly concerned with Fluidrive 8.3.8. 
(Synchro Self Shifting) transmissions for vehicles. 

Mr. R. B. McCoLu, M.I.Mech.E., has been made execu- 
tive vice-president of the American Locomotive Company. 
He was formerly vice-president in charge of manufactur 
ing, to which position Mr. W. L. LENTZ has now been 
appointed. 

MEssrs. HUMBER LIMITED, announce that, as from 
October 1, Mr. A. H. LEE has been appointed personnel 
manager at Stoke and Ryton factories; Mr. F. G. Nor- 
GROVE, planning manager at Ryton factory; and MR. 
W. A. HARRISON, production manager at Ryton factory. 

On October 15, the NORTHERN ALUMINIUM COMPANY, 
LIMITED, re-opened their London sales and inquiry office 
at a new address, 11, Bruton-street, W.1. The office 
covers South-Eastern England and Mr. E. V. H111 is the 
manager. Another sales and inquiry office, to cover 
South-West England and South Wales, is being estab- 
lished at Rogerstone, Newport, Monmouthshire, where 
the company have a large works producing sheet alu- 
minium and extruded products. 

Mr. A. J. Lowe, London manager for Messrs. Thomp- 
son Brothers (Bilston), Limited, has now re-opened the 


firm’s London office, at Aldwych House, W.C.2. (Tele- 
phone: HOLborn 1416.) 
THE BRITISH ALUMINIUM COMPANY, LIMITED, 42- 


nounce that the telegraphic address of their temporary 
head office, Salisbury House, London Wall, E.C.2, has 
been changed to “ Britalumin Ave London.” The 
address for cables will be ‘“‘ Britalumin London.” 

The evacuation office of LLoyp’s REGISTER OF SHIP- 
PING at High Close, Wokingham, will be closed to-morrow, 
October 20. After that date all correspondence should be 
addressed to 71, Fenchurch-street, London, E.C.3. 





ELEcrric BATTERY VEHICLES: ERRATUM.—In the 
article on page 287, ante, with the above title a drive- 
reduction ratio of about 75 to 1 was stated to be preferable 
to one of, say, 6 to 1. This is a typographical error and 
the last sentence of the article should read: ‘ A drive- 
reduction ratio of about 15 to 1 is, therefore, preferable 





kr. 5.) 8S ka Forskni titutet fir Cement och 
Betong, Kungl. Tekniska Hégskolan, Stockholm, 
Sweden. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—There is still a strong demand for both 
galvanised and black sheets, and makers cannot deliver 


» new orders in much under six months. The volume 


of export business that can be accepted is insignificant 
compared with the amount offered, and this also applies 
to other steel products. Fortunately, however, the 
supply of semies in the form of sheet bars, has been well 
maintained, so that local sheetmakers have been able 
to work at full capacity. The supply of billets is, how- 
ever, on &@ much more limited scale, and this is causing 
re-rollers some concern. Steelmakers maintain that 
their quota of billet steel is required largely for their own 
mills, so that outside makers have been labouring under 
a distinct handicap. Some Australian billets have 
arrived, however, and these have kept some of the 
works employed. The hoop trade has improved recently, 
and large orders have been taken for the herring-barrel 
industry. The overseas demand for hoops is also 
stronger; Portugal has bought a considerable tonnage 
for the wine industry. Shipyard specifications are still 
fairly steady, but are not as numerous as steelmakers 
would like. Plate departments are kept active with 
some additional export business that has come to hand. 
Scottish Light-Castings Industry.—The position in the 
light-castings industry is dominated by lack of labour, 
especially patternmakers, and the sub-normal demand 
from the housing industry. Inquiries have disclosed 
that Seotland alone has ample plant and capacity to 
cope with a programme of at least 200,000 houses per 
annum, and when labour is available will be able to supply 
this number of houses with all the necessary solid-fuel 
heating and cooking appliances, sanitary appliances, 
and plumbing materials (soil pipes, rain pipes, etc.) 
Some of the light-castings firms have installed new 
methods and plant, by which they hope to double their 
pre-war output of stoves, fires, and other heating units. 
Scottish Coal.—There is nothing new to report regarding 
the coal position this week. Output is improving, 
thanks to the successful efforts made to eliminate strikes, 
and consumers have managed to procure a rather better 
supply, and also a supply of better quality. Some firms 
have been consigned a slightly higher proportion of 
superior fuels, such as graded nuts, instead of the inferior 
qualities with which many undertakings have had to 
contend during the war years. This change is attri- 
butable to a reduced demand from users whose war 
programme has either been cancelled or considerably 
curtailed. House coal is in short supply, but merchants 
have been getting sufficient to cover essential needs. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The inland trade continues to 
absorb practically the whole of the collieries’ current 
productions and with a heavy demand from this source 
unsatisfied, exports are practically impossible. Produc- 
tions at a number of pits throughout the coalfield have 
begun to show some small improvement following the 
campaign that has been conducted to this end, but the 
extra coal raised has found a ready outlet in the home 
section. Some buyers are anxious to make large pur- 
chases in excess of their daily requirements to enable 
them to lay down stocks for the winter. As a result of 
the acute shortage, shipments of steam coals for October 
were impossible to arrange for ordinary purposes. Owing 
to the inability of local shippers to supply foreign con- 
sumers, United States suppliers have entered into con- 
tracts, usually covering a period of six months, to deliver 
coals to anumber of buyers who previously always bought 
Welsh coals. This was a purely temporary arrangement 
due to the shortage of Welsh coals, but it seems unlikely 
that local shippers will be able to handle much export 
trade for a considerable time to come. Welsh exporters 
have been asked to supply details of the trade they con- 
ducted with Greece during the years 1934-38. It is 
understood that it was intended that the pooling system 
introduced for supplying the liberated countries would be 
extended to cover Greece. Little trade can materialise 
yet, however, in view of the acute scarcity. It is also 
expected, on the market, that the arrangements which 
were being made to send South Wales coals to the 
bunkering depots, that have had to rely on United 
States coals during the war, will be steadily extended so 
as to save as many dollars as possible. All grades of 
coal are in keen demand and, with stem lists well filled 
ahead, the tone is very firm. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, activity in the tin-plate industry remained 
much the same as it had been for some time past. The 
demand was good but makers, having sold the bulk of 
their output for the current quarter, were unable to 
accept the orders offered them. The export market 
was very quiet. Steelsheets were unchanged and makers, 
being heavily booked, were reluctant to increase commit- 
ments. Iron and steel scrap was in good demand. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Further evidence has accumulated of 
serious delays in the execution of orders owing to the 
shortage of skilled labour and a continuance of the 
practice of calling-up young key-men no longer reserved. 
Movement of redundant men to other factories continues, 
but many of them lack skill and experience in their new 
jobs and have to undergo training. There is a good deal 
of spare works capacity which needs much more labour ; 
orders and equipment are there. but not the men. In 
the agricultural-steel branches more orders are wanted 
for the new season recently started. One explanation of 
slow placing of orders, is that, during the war years, there 
was over-ordering. and stocks of agricultural machine 
parts and hand tools are now being worked off. 


South Yorkshire Coal Trade.—More coal is being raised 
in South Yorkshire, and it is believed that absenteeism 
will steadily decrease. Supplies of coal and coke are 
short, and most users are pressing for deliveries, including 
the railways and industrial concerns, all of whose stocks 
are lower than is usual in October. Some of the coke- 
ovens are idle because there is insufficient coking coal. 
and the supply of coke-oven gas is being curtailed. No 
improvement in exports is possible owing to scarcity ; 
bunkering business continues active. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Although one or two branches of 
the iron and allied trades works are not fully employed, 
several producing plants are running at full capacity 
and manufacturers of most commodities now have 
bookings that will keep them busily occupied until the 
end of the year. Negotiations are still subject to official 
restrictions, but a considerable volume of home business 
has been put through and export orders have been 
placed. Continental customers are anxious to make 
extensive purchases of Tees-side products and substantial 
South American inquiries are reported. The production 
capacity of plants is likely to be fully extended to satisfy 
the urgent requirements of home and export buyers. 

Foundry and Basic Iron.—The demand for larger 
deliveries of foundry pig for the increasing requirements 
éf the light-castings trade is difficult to meet. There 
seems no likelihood of an early inerease in the small 
make of Cleveland quality and larger supplies from other 
producing districts are greatly needed. 

Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of hematite is sufficient for home users’ 
requirements, but efforts to secure export licences for the 
shipment of cargoes to overseas customers, some of whom 
were large buyers prior te the war, are still unsuccessful. 
Low- and medium-phosphorus grades of iron are obtain- 
able in parcels that cover consumers’ needs, and supplies 
of refined qualities are adequate for current requirements. 


Manufactured Iron and Steel.—The tonnage of semi- 
finished iron available is sufficient for the increasing 
demands of users, but re-rollers continue to call for larger 
deliveries of steel semies. The shortage of billets is acute 
and the exceptionally large supply of sheet bars is 
barely sufficient to enable sheetmakers to meet their 
contract obligations. Finished-iron manufacturers have 
a good deal of work in hand and report that considerable 
inquiries are circulating. The aggregate output of 
finished steel is large ; some plants are operating at full 
capacity. Business in structural material is slow. Orders 
for heavy joists and channels are readily accepted for 
early rolling, but producers of most other descriptions 
of steel have good orders in hand. Outputs of black and 
galvanised sheets are sold for some months ahead and 
buyers are anxious to make purchases for distant delivery 
dates. Makers, however, are disinclined to add to their 
heavy commitments. Specifications for shipbuilding 
material have been issued freely. Plants producing 
rails and various railway requisites are busily employed 
and establishments turning out pit props and other 
colliery equipment are working at high pressure. 





ALTERNATING CURRENT FOR TRAIN LicGHTING.—On 
page 173, ante, reference was made to an American appli- 
cation of alternating current to train lighting. The 
Great Western Railway Company, in this country, use 
alternating current in connection with fluorescent 
lighting on trains, and it is stated in the Electrical Times 
that the system was developed by the company in 
conjunction with Messrs. The British Thomson-Houston 
Company, Limited. The motor-alternator set, which 
derives its power from the conventional direct-current 
lighting set and battery, is a B.T.-H. hine,g ti 
at a frequency of 400 cycles. Reference to the use of 








fluorescent lighting on trains of the Great Western Rail- 
way was made on page 129, ante. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, October 20, 2 p.m., Kimbell’s Res- 
taurant, Osborne-road, Southsea. ‘‘ Inspection Gauges,” 
by Mr. L. H. Leedham. London Graduates’ Section: 
Saturday, October 20, 3.30 p.m., Storey’s-gate, St. 
James’s Park, S.W.1. “A System of Production 
Control,” by Mr. R. Gore. Yorkshire Branch: Thursday, 
October 25, 6.30 p.m., Royal Victoria Hotel, Sheffield. 
Chairman’s Address on “ Airlift Pumps,” by Dr. John 
Ward. North-Western Branch and Administration and 
Production Group: Thursday, October 25, 6.45 p.m., 
Engineers’ Club, Manchester. ‘“ Training Within Indus- 
try,” by Mr. F. H. Perkins. East Midlands Branch: 
Thursday, October 25, 7 p.m., Loughborough College, 
Loughborough. James Clayton Lecture on “ Early 
History of Whittle Jet Propulsion Gas Turbine,” by 
Air Commodore Frank Whittle. Also on Friday, 
October 26, 7 p.m., Technical College, Lincoln. Institu- 
tion: Friday, October 26, 5.30 p.m., Storey’s-gate, St. 
James’s Park, S.W.1. Extra General Meeting. “ Mech- 
anism of Tool Vibration in the Cutting of Steel,” by 
Professor R. N. Arnold. 

INSTITUTION OF PRODUCTION ENGINEERS.—WNotting- 
ham Section: Saturday, October 20, 2.30 p.m., City Gas 
Showrooms, Nottingham. “ Costing and Production,” 
by Mr. S. C. Roberts. Cornish Section: Thursday, 
October 25, 7.15 p.m., School of Mines, Camborne. 
“‘ Post-War Problems,” by Mr. J. G. Young. North- 
Eastern Section: Friday, October 26, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘“‘ Production Management 
Control,” by Mr. T. Swallow. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Sec- 
tion: Saturday, October 20, 2.45 p.m., Technical 
College, Lincoln. ‘“‘ Modern Foundry Practice,” by 
Mr. R. C. Shepherd. Newcastle Branch: Saturday, 
October 20, 6 p.m., Neville Hall, Newcastle-upon-Tyne. 
Address by Mr. T. B. Burrows. Papers on Non-Ferrous 
Metals, Cast Iron and Cast Steel. Falkirk Section: 
Friday, October 26, 7 p.m., Temperance Café, Lint 
Riggs, Falkirk. ‘‘ Running Systems for Light Engineer- 
ing Castings,” by Messrs. R. R. Taylor and D. Fleming. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, October 20, 3 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘Spiral Chutes 
for Coal Transport,” and “ Diesel Locomotive for Dutch 
State Coal Mines,” by Mr. M. G. Driessen. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Centre: Monday, October 22, 6 p.m., Grand 
Hotel, Birmingham. Chairman’s Address, by Mr. F. J. 
Elliott. North-Eastern Centre: Monday; October 22, 
6.15 p.m., Neville Hall, Newcastle-upon-Tyne. “ Steel 
Tower Economics,” by Mr. P. J. Ryle. Scottish Centre : 
Tuesday, October 23, 6.15 p.m., Royal Technical College, 
Glasgow. “ Electric Lighting Installations for Building 
Interiors,”’ by Mr. R. O. Ackerley. Also on Wednesday, 
October 24, 6 p.m., Heriot-Watt College, Edinburgh. 
Friday, October 26, 7.45 p.m., Caledonian Hotel, Aber- 
deen. Chairman’s Address, by Mr. R. I. Kinnear. 
Measurements Section: Friday, October 26, 5.30 p.m., 
Victoria-embankment, W.C.2. Chairman’s Address, by 
Mr. S. H. Richards. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, October 23,-6.15 p.m., James 
Watt Memorial Institute, Birmingham. Mr. F. G. Wool- 
lard’s Presidential Address on “ The Automobile and 
the Community.” 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND.—Tuesday, October 23, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘ Mechanical Engineering In- 
dustry of Clydeside,” by Mr. C. A. Oakley. 

IRON AND STEEL INSTITUTE.—Wednesday, October 24, 
6.30 p.m., Engineers’ Club, Manchester. ‘“‘ Radiography 
and Improvement of Foundry Technique,” by Dr. R. 
Jackson. 

INSTITUTE OF WELDING.—Sheffield Branch: Wednes- 
day, October 24. 6.30 p.m., Royal Victoria Hotel, Sheffield. 
Questions Evening. Wolverhampton Branch: Wednes- 
day, October 24, 7 p.m., Victoria Hotel, Wolverhampton. 
Chairman’s Address. East Scotland Branch: Friday, 
October 26, 7.30 p.m., Heriot-Watt College, Edinburgh. 
“ Welding in the Shipbuilding Industry,” by Mr. D. M. 
Kerr. 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—Thurs- 
day, October 25, 6.30 p.m., Alliance Hall, Caxton-street, 
S.W.1. “‘ Organisation of an Industrial Photographic 
Unit,” by Mr. C. W. Bradley. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, Octo- 
ber 26, 6.30 p.m., 39, Victoria-street, S.W.1. “‘ Creation 
and Work of a Small Shipyard,” by Mr. C. A. Hobson. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 26, 6.45 p.m., Engineers’ Club, Manchester. 
“* Die Casting and the Engineer,” by Mr. M. R. Hinchcliffe. 
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ELECTRICAL DEVELOP- 
MENTS DURING THE WAR. 


Tue Rainhill trials, during which Stephenson’s 
“ Rocket ” established the position of the steam 
locomotive as a tractive unit for railway operation, 
were held in 1829 ; the first public telegraph system, 
between Paddington Station and Slough, was 
opened in 1843 ; the fundamental work of Faraday, 
on which the whole of the heavy electrical-engineer- 
ing industry is based, was mainly carried out in the 
few years following 1845; the first telegraph 
message across the Atlantic was sent in 1858 ; Bell’s 
original telephone patent was taken out in 1876; 
the early work of Daimler and Benz on the develop- 
ment of the internal-combustion engine was car- 
ried out in 1884 and 1885; wireless communica- 
tion across the English Channel was established by 
Marconi in 1899; and Blériot first flew across the 
Channel in 1909. None df these dates is very long 
ago in the history of human affairs and yet the 
progress which has been made in all the fields con- 
cerned has caused such a complete revolution in the 
social conditions of the world that there is little to 
wonder at in the fact that administrators and 
publicists speculate with bewilderment and uneasi- 
ness on the goal to which man’s ingenuity is 
leading him. 

That war is a great stimulus to mechanical, if not 
to social, progress has many times been pointed out, 
and although there can be no question that 
emulation is quickened by the national interests 
involved, there is a tendency to overlook the fact 
that much of the progress made in the field of applied 
science is attributable to the fact that it is assisted 
by unlimited funds. Whether nations will ever be 
prepared to spend as much money in adding to the 
sum of human wellbeing as they now are in attempt- 
ing to destroy each other is a question with which 
this article is not concerned. The point of present 
interest is that the progress in applied science and 
the mechanical arts which has been made since 1989 
is, in some spheres, equal to or greater than that 
achieved between that year and the early dates 
which have been quoted. An example is probably 
furnished by the remarkable developments in wire- 
less transmission which have culminated in such 
devices as “Cupid”? which was able to search for 
and automatically follow the flight of a flying bomb. 

A complete self-contained account of the scientific 








engineering developments of the war will, probably 
never be written. The subject would transcend both 
the possibilities of a single author and the patience 
of a reader. It is desirable, however, that records 
of the individual engineering fields should be pre- 
pared and Dr. Dunsheath performed a valuable 
service in taking the electrical-engineering develop- 
ments of the war as the subject of his presidential 
address delivered before the Institution of Electrical 
Engineers on October 4. An account covering many 
branches of electrical work could not pretend to deal 
with any in an exhaustive manner; as Dr. Duns- 
heath said, that will nodoubt be done in specialised 
papers read before the Institution in the forthcoming 
and later sessions. The preliminary general survey, 
however, was not only of great interest, but was an 
essential contribution to a proper appreciation of the 
position which electrical methods took in the con- 
duct of the war and will take in the rehabilitation 
which has now to be accomplished. 

A striking feature of the history of engineering 
generally, during the last 50 years or so, is the 
continually-expanding field which electrical methods 
have occupied. This may be due to the fact that 
compared with civil and mechanical engineering, 
in some of their branches, it got a late start. It is 
also, however, probably due to the fact that elec- 
trical engineers are concerned to a considerable 
extent with quantities and qualities which lend 
themselves to exact measurement. This greatly 
facilitates progress, by enabling the results of modi- 
fications, or new methods, to be ascertained with 
precision, leading to a clearer understanding of the 
nature of the phenomena involved. The thermionic 
valve was invented by Sir Ambrose Fleming as 
recently as 1904, but it is fair to say that a clearer 
understanding exists of the processes taking place in 
such developments of Fleming’s valves as the 
magnetron, than of those occurring in the boiler 
furnace of the modern descendants of Stephenson’s 
** Rocket ”’ of 1829. 

A discussion of the relative progress made by 
civil, mechanical and electrical engineering during 
the war would be profitless. Comparisons of incom- 
mensurables lead nowhere, and a weighing of the 
advance made in, say, internal-combustion engines 
against those made in electronic valves, would not 
only be useless: it would be meaningless. Each 
branch of engineering work presents its own striking 
story of progress. In the electrical field, the para- 
mount achievements have certainly been in the 
sphere of electronics. These have not only resulted 
in the development of radar to a degree of perfection 
probably hardly dreamed of in 1939, but, as Dr. 
Dunsheath recorded, have modified or revolutionised 
many of the operations of warfare. Examples are 
provided by the application of electronic methods 
to navigation, gun-laying and the automatic control 
of searchlights. 

Although there has been no advance in the sphere 
of heavy electrical engineering which has the 
dramatic appeal of the results which the electronic 
valve has made possible, there have been many 
developments of interest and importance. One of 
these is the use of the metadyne for gun control. 
This appliance, giving an amplification of power of 
some 2,000 times, has greatly improved the accuracy 
and ease with which heavy weapons may be trained 
and elevated. The conditions which have to be 
met demand smooth and accurate movement of 
a gun from a slow creep through an angle of 6 deg. 
per minute to one of 30 deg. per second. Another 
example is furnished by the work done in meeting 
the menace of the magnetic mine. The magnitude 
of the problem which had to be dealt with is illus- 
trated by the fact that the protection of ships 
against this device cost the country 25,000,000/. in 
the first four years of war. Ten thousand warships 
and merchant vessels were fitted with de-gaussing 
coils. In the first attempt to destroy magnetic 
mines, ten colliers were fitted with large electro- 
magnets in the bows, but later a sweeping method 
was evolved in which a pair of minesweepers 
operating side by side, from 200 yards to 400 yards 
apart, towed long and short floating cables, each 
terminating in an electrode. Direct currents of 
3,000 amperes were passed into the sea at the 
electrodes, producing a magnetic field of sufficient 
strength to detonate the mines. 
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In referring to work carried out in heavy electrical 
engineering, some mention must be made of the 
means by which industrial power supplies were 
maintained and extended. In the long run, it was 
upon the availability of such supplies that all 
developments depended. The damage by enemy 
action to electrical installations was less than had 
been expected, but there were some serious incidents, 
such as the destruction of the West Ham sub- 
station of the Central Electricity Board and of the 
Osborne-street substation of the Stepney Cor- 
poration. Great damage was also done when 
Fulham power station was hit and 190,000 kW of 
plant put out of service. In all cases of sub- 
stations, supplies were quickly restored by drawing 
on the national pool of spare plant which had been 
built up. The greater part of the work thrown on 
the manufacturers of heavy electrical machinery 
was, however, due to the growth of demand and the 
shifting of its point of application. Between the 
beginning of the war and the year 1944, the South- 
West England and South Wales area changed over 
from an export of 7,000 kW to an import of 
244,000 kW, and the South-East England area, on 
the contrary, changed from an import of 96,000 kW 
to an export of 292,000 kW. 

The transfer of industry which these figures 
indicate, demanding power in new areas, could 
not, in goneral, be met in the time available, but 
the construction of new power stations and extensive 
new transmission arrangements had to be undertaken. 
By the end of 1943, an additional 544 miles of 132- 
kV lines had been erected and 123 miles of lower- 
voltage lines. It is of much interest and technical 
importance that the damage caused to transmission 
lines by enemy action was comparatively small. 
At a time when no experience was available, it 
was contended in many quarters that concentration 
of generation in a relatively few super-stations was 
an undesirable policy as the necessary transmission 
systems would inevitably be destroyed under condi- 
tions of warfare. A very severe practical test has 
shown that this view is not correct. Up till the 
end of 1943, there were 1,979 faults on the grid 
lines attributable to war causes; but only 14 per 
cent. of these were directly due to enemy action. 
The majority were caused by protective measures, 
73 per cent. by drifting barrage balloons, and 
13 per cent. by low-flying aircraft, anti-aircraft 
fire and military exercises. 

The development of radar and its applications 
has been dealt with in some detail in recent issues 
of this journal and need not be referred to further 
here, but in briefly reviewing some items in Dr. 
Dunsheath’s survey, something may be said about 
the work of the Post Office in maintaining and ex- 
tending home communications. A vast private- 
circuit network for operational, meteorological and 
administrative traffic was provided. The number 
of private telephone circuits over 25 miles in length 
reached a figure of 9,300, representing one and a half 
times the total length of the pre-war public trunk 
system. The corresponding increase in telegraph 
lines was four times. The underground trunk 
telephone system increased from six million miles 
of single wire in September, 1939, to 11 millions in 
April, 1945. In the radio field, the Post Office 
long-wave transmitting stations were used during 
the Battle of France in 1940, to interfere with radio 
messages sent out by German Army Headquarters, 
and in 1940-1941 navigation signals sent out by 
the enemy for the guidance of attacking aircraft, 
were picked up and re-radiated from comparatively 
low-power transmitters situated in this country. 
For this purpose, short-wave apparatus, developed 
for television programmes, was utilised. The 
Post Office was set many heavy tasks during the 
bombing raids. One of the most serious was in 
May, 1941, when a high-explosive bomb on the 
Old Bailey severed 18 audio cables, six carrier cables, 
four coaxial cables and interrupted 5,200 working 
circuits, mainly long-distance. The most important 
circuits to the centre of London were moved to the 
tunnels of the underground railways and to deep 
tunnels specially constructed for the Post Office. 
Ring cables were laid round London and mulkti- 
channel radio-telephone links were prepared on 
selected sites with facilities for intercepting a few 
of the vital circuits. 





THE CONTROL OF ATOMIC 
POWER. 


AttHovuGH, like so many other debates in the 
House of Lords, the discussion of the Earl of Darn- 
ley’s motion on Tuesday, October 16, produced no 
realisable result or suggestion for an effective course 
of action, it did provide an occasion for some more 
of the common sense which, as we have remarked 
before, seems to be so much more characteristic of 
the Upper than the Lower House. In the official 
report, the subject of the debate is condensed into 
the brief cross-heading, ‘‘ Co-operation for Peace ”— 
a neat but reasonably comprehensive summary of a 
motion of unusual length wherein attention was 
called to “the crisis in human affairs created by 
the atomic bomb and its future developments.” 
Arguing that “a third world war, or even, an 
attempt to stop war by force, may disintegrate 
humanity beyond repair and possibly even the 
globe that it inhabits”; that the secrets of the 
bomb cannot be preserved indefinitely, its manu- 
facture effectively supervised, or its use foreseen or 
prevented ; and that the idea of using force as a 
peacemaking agency is obsolete, Lord Darnley asked 
if the Government would urge upon the others of 
the United Nations the need to create ‘‘ a common 
front, composed of every nation, based on the hope 
of abolition by general co-operation of past, present 
and future grievances . . . and bereft of recrimina- 
tions, penalties and territorial changes.” 

Admitting that he might be “ unduly prejudiced ” 
against being blown up, “ through the experience of 
my original ancestral cousin in the Kirk of Field,” 
Lord Darnley quoted Professor A. V. Hill, F.R.S., 
and the Association of Los Alamos Scientists, in 
support of the view that “the secrets of atomic 
power will never be able to be kept’ in spite of 
President Truman’s expressed determination that 
they shall not be divulged, even to Britain and 
Canada. The Security Council of the United 
Nations, he commented, stated in effect that, what- 
ever new weapons a potential aggressor might 
develop, the United Nations would always have as 
good or better, and more of them ; in other words, 
every one of the United Nations (“‘ who, after all,” 
he observed somewhat pointedly, “ have not for so 
very long used that title ’’) would have to be kept 
up to date with the latest developments of atomic 
force. “‘I think,” he went on, “it needs very 
little imagination to see that to hold up the world’s 
prosperity and peace in one hand and the atomic 
bomb in the other is surely the acme of paradox. 
. . . The use of force over the centuries has left 
most nations with grievances ... and in this 
inheritance lie the seeds of further aggression . . . 
So the position is, without any possibility of doubt, 
that if there is any further fighting, or any form of 
force between nations, human existence in its present 
form will cease, and, possibly, the globe as well.” 

The ensuing debate reached a high level, but the 
most forceful contribution to it was that of the first 
speaker, Lord Cherwell—still more widely recognised 
and remembered, perhaps, as the former Professor 
Lindemann—who, in his opening sentences, objected 
to the “lurid picture, culminating in the disintegra- 
tion of the entire globe,” indicated by the Earl of 
Darnley. ‘‘ Nobody should minimise the perils of 
the present situation,” he said, ‘‘ but harm rather 
than good is done by exaggerating them.” The 
most stable nuclei, he explained, were those com- 
posed of about 50 units to 70 units of mass, namely, 
those in the iron-copper region in the table of the 
elements. Only in the heaviest elements were dis- 
integrating particles able to cause neighbouring 
nuclei to detonate ; but 99 per cent. of the surface 
of the globe was composed of light elements. Power 
could not be produced by splitting these nuclei; 
on the contrary, they must be made to combine if 
energy was to be set free, and this was much more 
difficult than causing them to disintegrate, for ‘‘ even 
in the inanimate world it is much easier to create 
dissension than harmony.” To overcome the strong 
mutual repulsion of nuclei and force them to 
coalesce, Lord Cherwell continued, “‘ requires pres- 
sures and temperatures which occur in the interior 
of stars, but which could not be produced acci- 
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dentally over a large region of the earth’s surface,” 
Having thus assured the House that the eart) 
would continue to exist, Lord Cherwell proceeded 
to condemn the prophets who exaggerated the 
potential benefits of atomic energy. “ Nuclea; 
fission so far shows no sign,” he declared, “ of 
producing any sort of energy in any immediately 
utilisable form, except heat, and not very high. 
grade heat at that. Power no doubt can he pro. 
duced from this, and there are a number of special 
applications which can be imagined, for which jt 
might be very useful, despite the difficulties of shield. 
ing any living being which approaches these sources 
of energy from the very dangerous radiations 
inevitably given off; but the cost of power is 
merely a small item in the national budget sheet . . , 
The idea that nuclear energy will at once revolution. 
ise society and enable us to live a freer and happier 
life is, in my view, just moonshine. I am far more 
impressed by the real dangers with which humanity 
is confronted as a result of the progress in exploiting 
these forces of Nature,” for, “if we enter upon an 
arms race with the nuclear weapons, culminating 
in a world war, the end of civilisation as we know 
it is almost inevitable.” 

Asking how such an arms race was to be pre. 
vented, Lord Cherwell complained of the * terrifying 
welter of loose thinking”’ to which the question 
seemed to give rise ; “ one right reverend Prelate ” 
had even stated that “ the formula should be burnt ” 
—but there was no secret or formula concerned, 
and to talk of one was “ju t as nonsensical as to 
talk about the secret of making internal-combustion 
engines.” Everyone knew how they worked, but to 
possess that knowledge was a long way from being 
able to make a Rolls-Royce engine. “ Everyone 
knows,” he continued, “that you cannot ‘hand 
over the secret’ of making even relatively simple 
things like aero-engines. Why, even if you hand 
over the engine complete, the users have to be 
trained in manipulating and maintaining it.” On 
the other hand, any nation with adequate indus- 
trial facilities could work out the technique of 
making atomic bombs, and to attempt to apply 
any restrictive control over such investigations 
would involve problems of policing that were well- 
nigh insuperable if there was to be absolute cer- 
tainty that this new weapon was not being produced 
secretly somewhere. If the United Nations were 
to be allowed to enforce their decrees against 
recalcitrant nations by the manufacture and use 
of nuclear explosives, they must have some region, 
safe against a coup de main, where these super- 
bombs could be made and stored ; and this would 
involve a world-wide air force, with bases from which 
it could operate and which were immune against 
sudden attack by any potential aggressor nation. 
Finally, they must have the will to apply these 
restraints rapidly and ruthlessly. 

“* In learning how to manipulate nuclear energy,” 
Lord Cherwell said in concluding his speech, “ man 
has taken the greatest step in the control of the 
forces of Nature since his half-human ancestors 
learnt how to make and maintain fire ’’ ; and “ just 
as fires can be, and in the early days often were, 
utterly destructive of life in the forests and on the 
prairies, so this new power may be utterly destruc- 
tive of all that has been built up in a thousand 
generations. . . . Man is, indeed, a strange mass of 
contradictions. Here we are, microscopic creatures 
seuttling about on the surface of a minor planet 
circling round a second-rate star in one of half a 
million galaxies. In some ways, our minds are 80 
capacious and penetrating. We can judge the 
weight and composition of stars whose light started 
before man appeared on this earth. We can unveil 
the secrets of the nuclei which are so small that, if 
we could put together as many of them as there are 
drops of water in the ocean, they would together 
scarcely form a particle visible with a microscope. 
Yet we seem to be unable to order our own affairs 
so as to avoid exterminating one another. Perhaps 
the threat of this new weapon may in the end bring 
home to the various nations the overriding need of 
finding means, at no matter what cost and sacrifice, 
of reaching agreement without recourse to force. 
We must pray that this will be achieved in time, 
for, if it is not, then the end of civilised life on this 
planet is at hand.” 
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NOTES. 
Tue InstTITuTE OF MARINE ENGINEERS. 


THE achievements of British merchant shipping 
during the war formed the subject of the presi- 
dential address which Sir William C. Currie, Director 
of the Liner Division of the Ministry of War Trans- 
port, delivered to the Institute of Marine Engineers 
on October 9. They could be divided, he suggested, 
under six main headings, namely, the carriage of 
essential imports into the United Kingdom, the 
conveyance of troops and hospital cases, aid to 
Russia, combined assault operations, the escort 
duties of armed merchant cruisers, and the main- 
tenance of supplies to the fighting forces. With 
regard to the first heading, he observed that at least 
a third of the food supplies of the United Kingdom 
came from overseas; this was only about half of 
the pre-war proportion, but even so the imports 
of dry cargo totalled some 180 million tons during 
the war, about 90 million tons being foodstuffs. 
More than 10,000,000 men were carried in troop 
convoys, and the casualties from enemy action were 
fewer than 3,000. Shipments of war material to 
Russia from British ports included nearly 9,000 
vehicles, 3,500 tanks, 3,500 aircraft, and more than 
600,000 tons of stores ; these figures did not include 
supplies sent to Russia via the Persian Gulf. In 
the combined assault operations, at least 1,000 ships 
were required for the campaign in Tunisia; 2,700 
ships and craft took part in the Sicily landings ; 
and in Normandy, in less than 100 days, merchant 
seamen had landed 4,000,000 tons of supplies, 
2,000,000 men, and 500,000 vehicles. By July, 
1942, the British merchant fleet had carried to the 
Middle East nearly a million men and, in the same 
period, the combined mercantile marine of the 
Allies transported to this theatre of war over 
100,000 mechanically-propelled vehicles, 4,500 tanks, 
6,000 aircraft, nearly 5,000 pieces of artillery, and 
50,000 machine guns. Turning to the prospect of 
the future, Sir William pointed out that, after 
allowing for temporary transfers of shipping to 
the British flag, Britain was still worse off than 
before the war, to the extent of about 150 passenger 
and passenger-cargo ships, totalling more than a 
million tons ; and about 26 per cent. of the present 
United Kingdom tonnage was over 20 years old. 
The problem of replacing these old ships at current 
prices was causing considerable anxiety; and, 
while war-built tonnage might be available to 
bridge over the transition period until new ships 
could be built, many of the ships constructed during 
the war were not entirely suitable to peace-time 
requirements. In the three years before the war, 
shipping contributed approximately 25 per cent. 
of Britain’s invisible exports, carrying most of the 
cargo between British countries, 50 per cent. of 
the trade between the United Kingdom and foreign 
countries, and about 12 per cent. of the trade 
between foreign countries. It had been stated that, 
to maintain imports at pre-war volume, exports 
must be increased by 350,000,000/. per annum 
above the pre-war level; but no export drive 
could produce anything like this figure without very 
considerable assistance from shipping earnings. 


TEcHNICAL EpvcatTion IN HEATING AND 
VENTILATING. 

Heating and ventilating (including air condition- 
ing) constitute a branch of engineering which is 
certain to expand considerably in the immediate 
future ; especially, perhaps, in those areas which 
have suffered more or less extensive damage during 
the war and, therefore, must be largely rebuilt, but 
also in general industry, where the advantages of a 
constant temperature and a uniformly pure air 
supply are becoming more widely appreciated even 
when manufacturing processes do not make them 
essential. The technical advances in this field have 
been very marked during recent years, and the need 
to provide a fully trained personnel to meet post- 
war developments has become increasingly obvious ; 
so that, in April, 1942, the Joint Industrial Council 
of the industry adopted a resolution that steps 
should be taken “ to explore the needs of the whole 
industry with regard to suitable and comprehensive 
technical training to meet post-war conditions.” 





An advisory committee, appointed ad hoc, made a 
number of recommendations (some of which antici- 
pated the intentions subsequently indicated by the 
Government) and these were submitted by the 
Joint Industrial Council to the Institution of 
Heating and Ventilating Engineers, the Employers’ 
Association of the industry, and to the National 
Union of Operative Heating and Domestic Engineers 
and General Metal Workers. As a result, it was 
decided that the Joint Industrial Council should 
deal with the training of operatives (arrangements 
for which were made in collaboration with the City 
and Guilds Institute) and the Institution with the 
technical course; and a zone system was devised 
whereby suitable training could be organised at a 
central college for each zone. Full-time courses, 
lasting six months, were planned for the training of 
specialist technical personnel, the first being begun 
at the Borough Polytechnic Institute, London, in 
April, 1944. The original proposals put forward by 
the Joint Industrial Council contained a recom- 
mendation that a single educational body should be 
set up to co-ordinate all these activities, and this 
was done in June of the same year, when the 
Education Board of the Heating and Ventilating 
Industry was constituted. The Board comprises 
four members each from the Joint Industrial Council 
and the Institution of Heating and Ventilating 
Engineers, and one each from the Ministry of Educa- 
tion, the Association of Principals of Technical 
Institutions and the Association of Technical Insti- 
tutes. They have been concerned, firstly, with the 
arrangement of courses at suitable centres and, 
secondly, in negotiating with the Ministry of Labour 
and National Service for the recognition of the 
courses as appropriate for inclusion in the Ministry’s 
scheme for the further education and training of 
ex-members of the Forces. The question of research 
facilities has also engaged their attention, with a view 
to providing for university graduates in engineer- 
ing who wish to specialise in heating and ventilating. 
Particulars of the courses already arranged are given 
in a pamphlet entitled Technical Education in the 
Heating and Ventilating Industry, obtainable from 
the secretary to the Board, Mr. F. J. Packer, 103, 
Borough-road, London, 8.E.1. 


INSTITUTE OF FUEL. 


In the course of his speech in reply to the toast 
of “His Majesty’s Government” at the annual 
luncheon of the Institute of Fuel, held in the Con- 
naught Rooms, London, on October 17, Mr. Emanuel 
Shinwell, P.C., M.P., Minister of Fuel and Power, 
declared that fuel was the foundation of our future 
industrial prosperity. We as a nation had a vast 
fund of knowledge at our disposal, but the difficulty 
was to apply, or harness, that knowledge in industry. 
Fuel technologists had made great contributions 
during the war and the country looked to them to 
continue their efforts in the days of peace. British 
industry could be built up by effective and close 
co-operation between scientists, managements and 
the Government. In particular, all forms of waste 
in fuel utilisation could only be eliminated if all 
concerned, from the highest to the lowest, worked 
together with that endin view. The question of fuel 
economy had been referred to by the President, Dr. 
E. W. Smith, C.B.E., when proposing the toast. 
He said that savings had been made possible in 
many directions by industry following the advice 
of the Fuel Efficiency Committees. He emphasised, 
however, that administration and supervision of the 
manner in which fuel was utilised, rather than 
technique, were the factors requiring attention. 
The toast of ‘‘ The Institute of Fuel,” which should 
have been proposed by Mr. Robert Foot, O.B.E., 
M.C., chairman of the Mining Association of Great 
Britain, was proposed, in his unavoidable absence, 
by Dr. W. Cullen, who, in a brief speech, stated that 
when the Institute had been incorporated in 1927 
it had a membership of between 400 and 500. At 
the present time the membership totalled 2,400. 
Mr. P. C. Pope, secretary of the Institute, who 
replied to this toast, paid tribute to the work of Mr. 
H. L. Pirie and others who had founded the Institu- 
tion of Fuel Economy Engineers in September, 1925, 
from which nucleus the Institute of Fuel had subse- 
quently sprung. Mr. Pope also proposed the toast 
of ‘“‘ The Visitors ” and Mr. Arthur Horner, National 


Coal Production Officer, who replied, stated that 
mine employees now realised the need for full 
co-operation between those who won coal, those who 
administered its extraction and distribution, and 
those who organised its utilisation. At the outset 
of the meeting the President presented two 
Melchett Medals. The first, that for 1940, had been 
awarded to Mr. Etienne Audibert, of the Depart- 
ment of Mines, France, but in his absence, owing to 
injury sustained in a motor-car accident, the medal 
was received on his behalf by H.E. the French 
Ambassador, Mr. René Massigli. The Melchett 
Medal for 1945 was presented to Professor C. H. 
Lander, C.B.E., D.Sc. The Student’s Medal and 
Prize for 1945 was pregented to Mr. J. M. Austin, a 
student member of the Institute and also a student 
of the Institute of Petroleum. 


FUTURE OF THE RoyaL ORDNANCE FACTORIES. 


On October 8, Mr. John Wilmot, Minister of 
Supply and Aircraft Production, met representatives 
of the Trade Union Side of the Ministry of Supply 
Joint Industrial Council and announced that 
nineteen Royal Ordnance Factories would be 
retained by the State for the primary purpose of 
arms production in peace time. Those listed for 
retention were Birtley, Bishopton, Blackburn, 
Bridgewater, Cardiff, Chorley, Dalmuir, Enfield, 
Fazakerley, Glascoed, Irvine, Leeds, Maltby, 
Nottingham, Patricroft, Pembrey, Radway Green, 
Swynnerton, and Woolwich. Of seven others still 
under consideration, Cardonald would be allocated 
by the Board of Trade to alternative work, and 
would cease to be a Royal Ordnance Factory. 
Drigg would continue to be employed for the time 
being on the breaking down of ammunition, while 
Wrexham and Ranskill were being examined as 
to their usefulness. The future of Hayes, Poole, 
and Wigan would be decided when the Ministry 
had more complete information as to its commit- 
ments. Mr. Wilmot said that the Ministry had no 
inhibitions with regard to the use of the Royal 
Ordnance Factories. Their productive capacity 
would be taken into consideration for such stores 
as they were suited to make and the Government 
required. The Ministry of Supply was the procure- 
ment agency for a wide range of housing fittings, 
and orders for these fittings would be allocated 
between the Royal Ordnance Factories and the 
trade in the same way that orders for war material 
had been allocated in recent years. The Royal 
Ordnance Factories would be required to submit 
tenders in the same way as a private contractor. 


RECRUITMENT OF SKILLED MEN INTO THE FORCES. 


The Engineering Industries Association, on behalf 
of more than 2,000 member firms, have addressed a 
strong protest to the Government against the 
calling-up of young toolmakers and other technical 
tradesmen, etc., for service in the Forces, claiming 
that the urgent process of retooling industry to 
meet peace-time manufacturing needs is being 
severely retarded thereby. ‘There are only a few 
thousands of these men,” the memorandum states, 
“‘and, trained as they have been during a period 
of highly concentrated production, they are versed 
in the very latest workshop practices. None of the 
grades being demobilised from the Forces can take 
their place, because no such men were ever taken 
into the Forces . . . It is evidently not 
recognised that the future employment of men 
returning from the Forces into the production shops 
of the engineering firms depends entirely on the 
work which the firms now seek to carry through 
in their design departments, pattern shops, and 
tool rooms.” Sir Miles Thomas, addressing the 
Institute of Road Transport Engineers in London 
on October 18, similarly stressed the need for 
skilled labour in the motor-car industry—one of the 
greatest exporting industries in the country. 
“If car production is to gain anything approach- 
ing its pre-war impetus,” he said, ‘‘ there must be a 
speedy intake of skilled labour into those factories 
engaged in the manufacture of basic components of 
car construction. In spite of this shortage of skilled 
men, young engineers are still being taken out of 
car factories into the Army. Another bottleneck is 





created by the desperate shortage of draughtsmen.” 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Continued from page 284.) 


In the endeavour to achieve still more perfect 
drawing lubrication for steel cups, research has been 
carried out into the possibilities of metal films. 
Successful results have been obtained with films 
of lead, not less than 0-0001 in. thick, electro- 
deposited on the dies. Without any other lubricant 
or coolant, the steel was satisfactorily drawn with 
a good surface finish. The action of the soft metal 
film on the hard die is such that the load is taken 
by the hard substratum of the die, while the soft 
lead coating shears in much the same way as an 
extreme-pressure lubricant. Rather surprisingly, 
it is claimed that lower coefficients of friction may 
be thus obtained than with oil- or grease-lubricated 
metals. This type of drawing lubrication may 
prove, therefore, to be of general utility in opera- 
tions entailing marked deformation of the work but 
requiring a good final surface finish. 

Among a number of researches directed towards 
the reduction of wear, one of exceptional promise 
concerns the principle of plating metal with a thin 
layer of chromium. The experiments have shown 
that, to be useful, the film must exceed an ascer- 
tained minimum thickness, and be applied within 
a well-defined range of plating conditions. With 
these provisions, the wear-resisting properties of 
chromium coatings are extremely good, as regards 
both its own wear and that of the material rubbing 
against it. Another point for which experimental 
evidence has been obtained is that the wear of the 
chromium film at temperatures up to 240 deg. C. 
is no higher than that which takes place at room 
temperature. The research is now being extended 
to investigate the effects of lubricants on the 
frictional and wearing characteristics of chromium 
films. This work has had, of course, immediate 
applications to the Australian war effort, which 
included the manufacture of engines for aircraft 
and transport. 

From the foregoing account of fundamental 
research into the nature and characteristic pheno- 
mena of sliding friction between metals, it may be 
inferred that very high temperatures may occur at 
the prominences on the surfaces which constitute 
minute areas of real contact. Experiments leading 
to this conclusion involved thermo-electric measure- 
ments which indicated that, even in the presence of 
the best lubricants, and at relatively low speeds 
and contact forces between the sliding surfaces, local 
temperatures of the order of several hundred degrees 
Centigrade could readily occur. The phenomenon 
was demonstrated with a glass disc as one of the 
rubbing surfaces, through which the incidence of 
hot spots was directly observed. This and other 
experiments proved that the lower the thermal con- 
ductivity of one of the rubbing surface materials, 
the smaller was the force and the lower was the 
speed necessary to produce visible hot spots. If, 
however, the rubbing surfaces had a melting point 
below about 550 deg. C. hot spots could not be 
observed even with extremely high contact loads or 
speeds ; whence it was concluded that visual hot 
spots correspond to temperature flashes of the order 
of 550 deg. C. Electric and photographic methods 
have now been devised for studying these transient 
phenomena, and they suggest that the high-tempera- 
ture flashes may persist for no more than a few 
millionths of a second. 

An extensive programme of Australian research, 
devoted primarily to the development of the chemi- 
cal industry, includes several items having aspects 
of engineering and metallurgical interest. In some 
cases, these arise from the attention paid to the 
exploitation of mineral resources, and, in particular, 
to the invention of appropriate chemical processes 
for transforming crude minerals into products 
acceptable to established industries. At the same 
time, the possibility of devising new industrial uses 
for Australian minerals is kept prominently in mind. 
This class of work was enhanced in urgency during 
1943 by war-time difficulties of importing finished 
products from sources normally available. Monazite, 
for instance, has been so treated as to yield a wide 


earths, which have been applied as cerium-group 
fluorides for incorporation in the cores of search- 
light carbons, while mixed cerium-group oxides have 
been used for polishing optical glass. Initial tests 
with a pilot plant indicate that it is capable of pro- 
ducing enough cerium-oxide polishing powder to 
cover present Australian requirements. 

The mineral rutile affords a similar example of 
research applied with great value to the war effort. 
A laboratory and a pilot plant were evolved for the 
manufacture, from rutile, of titanium tetrachloride 
—a fuming chemical used for military and naval 
smoke screens. They proved so successful that the 
process was adopted for large-scale manufacture, 
one consequence of which has been that titanium 
tetrachloride has been available for reduction, by 
means of magnesium, and the subsequent production 
of experimental quantities of titanium powder. 
The metal so produced is said to be 98 per cent. pure, 
but purities exceeding 99 per cent. can be obtained 
in favourable circumstances. The powder of lower 
purity has proved to be entirely satisfactory for 
gettering electron tubes, and at least one Australian 
valve-manufacturing company has adopted that 
method for filling its requirements of titanium 
powder. 

Other minerals for engineering purposes include 
chromite, for which a new acid process has been 
worked out for the manufacture of chromic acid 
from chrome-iron ore. Chromic acid, being a versa- 
tile intermediate, has enabled many industrially 
useful chromium compounds to be derived from the 
same process, such as chrome-plating salts, tanning 
salts, and pigments. Another investigation has 
established that Gippsland bauxite is suitable for 
processing by the Bayer method for the manufacture 
of alumina, thus contributing to the data available 
regarding Australian bauxites, in the event of an 
aluminium smelting industry being started. Such an 
industry is, in fact, projected, and work on the pro- 
duction of synthetic cryolite and certain other fluo- 
rine derivatives has been undertaken, primarily with 
that object in view. The fluorite products also have 
a bearing on ceramic enamelling, metallurgical 
welding, and the production of hydrofluoric acid. 
Two other researches worth mention are intended to 
further the manufacture of electrical dry cells. One 
concerns the improvement of Australian graphite 
by combined chemical and physical processes, while 
the other is the development of chemical treatments 
for natural pyrolusite ores. A more elaborate and 
comprehensive project is directed to the discovery 
of methods for producing useful chemicals from the 
extensive deposits of alunite in Western Australia. 
Already a process for deriving a potash fertiliser has 
been worked out, and a commercial plant for this 
purpose is in production. Two acid processes for 
making high-grade alumina from the alunite residues 
are in a less advanced stage of development, and 
pilot plant for testing one of the processes on a 
semi-commercial scale is under construction. 

An associated aspect of mineral exploitation is 
exemplified by a variety of investigations into rocks, 
ores and mill products, most of which have con- 
tributed to the production of metals for war pur- 
poses. Among the substances so evolved, molyb- 
denum, mica and cobalt figure prominently. Related 
problems have been presented by alternative means 
of ore dressing, some of which lead to materials of 
enhanced industrial utility. Thus, South Australian 
rock phosphate ordinarily contains too high pro- 
portions of iron and alumina to be suitable for the 
manufacture of superphosphates, but experiment 
has shown that, if the ore be finely ground and 
applied directly to the ground, it has some value as a 
fertiliser. To replace elemental sulphur, a concen- 
trate of pyrite has been used as the raw material of 
sulphuric acid. A matter of equally immediate 
urgency for chemical investigation arose from the 
suggestion that a number of important concrete 
structures failed as the result of expansive reaction 
between certain types of aggregate materials and 
cements rich in such alkali metals as potassium and 
sodium. To guard against this possibility, a com- 
prehensive survey of Australian aggregates and 
cements is being conducted, which has already con- 


from any tendency to the suspected type of reaction. 
For this part of the work, rapid methods for detecting 
expansive reactions in concrete have been evolved, 
As regards the properties of the cement, the problem 
of constituents prone to expansive reaction is being 
studied by petrographical and chemical methods, 
Cements of carefully controlled composition are 
made for experimental work, and the nature of 
reacting material in set concrete is also having 
attention. An unexpected difficulty, due to war- 
time lack of transport, has been the supply in 
adequate quantities of standard sand from abroad. 
At the request of the Standards Association of 
Australia, local sources of likely sand are accordingly 
being explored with a view to their use as substitutes 
for standard sand for testing Portland cement. 

A parallel survey is in hand to catalogue the 
sources, characteristics and other data relevant to 
moulding sands. In general connection with foun- 
dry sands, tests have been conducted on numerous 
Australian clays to assess their suitability as substi- 
tutes for Wyoming bentonite or as binders for 
synthetic sand mixtures. Promising results of pre- 
liminary tests have been forthcoming in enough 
instances for complete examinations of the better 
Australian substitutes to be made. In the endea- 
vour to reduce importations of Wyoming bentonite, 
foundries in New South Wales have been using a 
mixture, in equal proportions, of bentonite and local 
clay. The analytical control of imported Wyoming 
bentonite has disclosed variations up to 25 per 
cent. in different consignments, but, since there 
have been no complaints from Australian found- 
ries, it has been concluded that these large varia- 
tions in bentonite are not enough to cause trouble 
in moulding, so that similar disparities in local 
clays should not be detrimental. 

The Australian Services using engineering equip- 
ment or aircraft have encountered a variety of pro- 
blems requiring chemical or physical methods of 
investigation. Large quantities of aluminium-alloy 
sheet, for instance, have suffered serious deteriora- 
tion by corrosion. The trouble was experienced 
with sheet of both Australian and American origin, 
and was primarily due to access of moisture to the 
packing cases during transport and storage. An ex- 
tensive metallographical study of corroded uncoated 
sheet demonstrated that much of it would have to 
be rejected on the grounds of deep corrosive pitting. 
In some of the Alclad sheet examined, the aluminium 
surface coating had not been penetrated, but it was 
necessary to devise a reliable test for detecting 
seriously deep pitting in Alclad components. Accord- 
ingly, a test method has been formulated and is 
undergoing trials to establish how far it is acceptable 
for general application. Another research pro- 
gramme, intended to study the part played by 
oxygen in the processes of corrosion, has started with 
the determination of dissolved oxygen in ethylene 
glycol and in mixtures of glycol and water. The 
results obtained have proved of value, both in work- 
ing out the exact mechanism of the action of oxygen 
and in evolving a corrosion inhibitor for use in 
liquid-cooled engines of military aircraft. 

Two successful processes have been evolved 
for converting into ketonic waxes the higher fatty 
acids which are by-products of glycerol manufac- 
ture. The deterioration of metals in contact with 
mixtures of ketone wax and fatty acids has raised 
a corrosion problem of some importance in industrial 
chemistry, which is being studied with appropriate 
care. Other corrosion questions having specific 
applications have arisen from the pitting of stainless- 
steel photographic equipment, the corrosion of small 
arms and of the inter-cylinder baffles of Hercules 
engines, and the rusting of soldered petrol tanks. 
It is appropriate briefly to mention here that success. 
ful chemical methods have been developed for 
cleaning the pistons and valves of internal-com- 
bustion engines. The process is remarkably rapid 
in its action, and a small central plant has been 
established in Queensland to make use of it efficiently. 
Other chemical and physical means for decarbonising 
engine parts are under investigation. 

Some experimental trials have also been carried 
out on the siliconising of steels. This process 





firmed that, except for certain silicified surface 
rocks of the arid regions, the vast majority of stones 





variety of derivatives of cerium and other rare 


used as concrete aggregates are satisfactorily free | 





consists essentially in treating steel in the presence 
of dry chlorine and silicon carbide or ferro-silicon 
at 900 deg. C., thus imparting to the steel an “ acid- 
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proof ” silicon-rich skin. The optimum conditions 
of treatment, together with the effects on the forma- 
tion of the skin of the carbon and nickel contents of 
the steel, and the effects of the siliconising on the 
dimensions and weight of steels of various composi- 
tions, have all been studied, with sufficiently promis- 
ing results to have justified an industrial firm in 
starting to use the process on an experimental 
scale. 

A good deal of interesting chemical research is 
naturally directed nowadays towards the exploita- 
tion of Australian resources for the production of 
plastics. Among the raw materials of plastics 
which are having particular attention of this sort is 
furfural, for which there is a steadily growing 
demand, at present in excess of home supplies. An 
experimental digester has been designed, therefore, 
capable of handling from 200 1b. to 250 Ib. of oat hulls 
per batch. It supersedes a smaller plant of about 
a quarter of that capacity, in conjunction with which 
is operated a continuous fractionating column 
having an output of 10 lb. of furfural per hour. 
Experimental work of a fundamental character 
is in progress to explore the possibilities of other 
agricultural waste products for production of 
furfural. Research in numerous other directions is 
concerned with comprehensive tests of synthetic 
resins and moulding powders, typically exemplified 
by a study of the effects of varying the ratio of 
aniline to formaldehyde upon the properties of glues 
and moulding powders. Measurements of the 
relevant mechanical properties have indicated 
directions in which the processes of manufacture 
or preparation can be valuably improved. 

Of particular interest to the Australian aircraft 
industry is the development of synthetic-resin 
adhesives for different types of wood construction ; 
for instance, a special resin has been produced 
appropriate for impregnated wood, some of 
which has been made into aeroplane propellers and 
tested by the de Havilland Company. An impor- 
tant point under consideration was the effects of the 
phenol-formaldehyde ratio in the resin and of its 
degree of advancement. In the case of improved 
wood, two adhesives that have been specially 
studied are the resino-aniline formaldehyde, and the 
cast phenolic types. These materials have been 
subject to ageing tests, and have demonstrated that 
the cool-setting cast resins give so strong a bond 
that failure occurs in the improved wood rather 
than at the glue line. Cool-setting adhesives of 
cast phenolic type are being tested, accordingly, 
for use with plywood. In this connection, a 
preliminary step is to examine and standardise the 
conditions of applying and curing the glue. Subse- 
quently, it will be necessary to test the effects of 
various catalysts, with special reference to the 
secular behaviour of the resins when used as 
adhesives. 

Concurrently with such work, primarily concerned 
with the synthetic resins, investigations are in hand 
to study the interaction between resin and wood, 
and the details of changes, especially of a detrimental 
character, imposed on the wood by the adhesive. 
One series of tests on improved wood, for instance, 
has revealed that, as the stage of resin advancement 
was increased, a corresponding change took place 
in the microscopic structure of the improved wood. 
Tests have shown that, with the investigated 
degrees of advancement, ranging from very light 
to medium condensation, a significant drop of shear 
strength occurs parallel to the grain and parallel 
to the laminations, accompanied by a small though 
significant increase of Izod impact value. Other 
tests upon improved wood, to determine the 
influence of the phenol-formaldehyde ratio in a 
lightly condensed water-soluble resin, have shown 
that a ratio of about 1-0 is desirable if high Izod 
strength as well as good shearing properties are 
essential. As regards electrical properties, im- 
proved wood made with a water-soluble phenol- 
formaldehyde resin has been successfully tested in 
a thickness of } in., for use as telephone terminal 
boards and similar purposes operating at 20 to 
30 volts direct current. Close control and frequent 
testing during manufacture have. been found 
essential, however, if uniformity of production is to 
be maintained. 


(T'o be continued.) 


OBITUARY. 


MR. C. E. FAIRBURN. 


Ir is with regret that we record the death of 
Mr. Charles Edward Fairburn, which occurred 
suddenly, as the result of heart failure, at the 
London Hospital on October 12. Mr. Fairburn, 
who was Chief Mechanical and Electrical Engineer 
of the London Midland and Scottish Railway, was 
the only son of Mr. Robert Fairburn and was born 
at Bradford on September 5, 1887. He received 
his education at Bradford Grammar School, and 
having won a mathematical scholarship, went up to 
Brasenose College, Oxford, in 1905. He obtained 
the B.A. degree with first-class honours in the 
Engineering Science Final Honours School in 1910, 
having previously gained first-class honours in 
Mathematical Moderations and Final Schools. 
Subsequently, in 1912, he obtained the M.A. degree. 
On leaving the University in 1910, Mr. Fairburn 
spent three months in the works of Messrs. Boldy 
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and Son, Limited, engineers, Bradford, and then 
began a two-year pupilage under the late Sir Henry 
Fowler at the Midland Railway Locomotive Works, 
Derby. 

After completing his time, Mr. Fairburn joined 
the staff of Messrs. Siemens Brothers Dynamo Works, 
Limited, in 1912, as engineering assistant in the 
railway department. In the following year he was 
employed as assistant to Mr. A. M. Duke, resident 
engineer for the electrification of the North Eastern 
Railway line between Newport and Shildon. In 
1916, Mr. Fairburn was gazetted a second lieutenant 
in the Royal Flying Corps, and, in 1918, was pro- 
moted to the rank of major in command of an 
experimental squadron. He conducted investiga- 
tions into bombs, bomb sights, guns and various 
types of aircraft and devoted particular attention 
to flying through clouds and night operations. On 
returning to civil life in 1919, Mr. Fairburn joined 
the staff of the English Electric Company, Limited, 
and was placed in charge of the railway section. 
Seven years later, he was made general manager of 
the Dick Kerr Works of the firm, at Preston, and 
had charge of the traction department. In 1928, 
in addition to his other responsibilities, he was 
appointed manager of the firm’s Siemens Works, 
at Stafford, and in 1931 became chief engineer and 
manager of the traction department of the English 





Electric Company, Limited. Among the works 








carried out under his supervision were the Post 
Office London Electric Railway and various sections 
of the Southern, New Zealand Government, South 
African, Great Indian Peninsular and Danish State 
Railways. In 1933, he was chairman of the con- 
tractors’ committee for the electrification of the 
Polish State Railways, the contract being carried out 
jointly by the English Electric Company, Limited, 
and the Metropolitan-Vickers Electrical Company, 
Limited. 

In April, 1934, Mr. Fairburn was appointed 
Electrical Engineer to the London Midland and 
Scottish Railway, and, three years later, was made, 
in addition, deputy Chief Mechanical Engineer. In 
September, 1942, when Mr. W. A. (afterwards Sir 
William) Stanier was seconded to the Ministry of 
Production as full-time Scientific Adviser, Mr. Fair- 
burn was appointed acting Chief Mechanical Engi- 
neer and Electrical Engineer. On Sir William’s 
retirement from the position of Chief Mechanical 
Engineer in April, 1944, Mr. Fairburn succeeded to 
the position. In addition to his railway responsi- 
bilities, Mr. Fairburn did valuable work, during the 
war of 1939-45, in organising the L.M.S. Railway 
Works for the construction of aeroplane parts, for 
the repair of damaged aircraft, and for the manu- 
facture of munitions of many types. A former 
student of the Institution of Civil Engineers, he was 
elected an associate member in 1914 and a member 
in 1935. In that year he was elected a member of 
the Institution of Electrical Engineers, and, in 
1944, a member of the Institution of Mechanical 
Engineers. Mr. Fairburn was also a member of the 
Institution of Locomotive Engineers. 





MR. E. W. TIMMIS. 


Mr. Epear Witi1amM Tris, M.Inst.C.E., who 
died at his home in Nutfield, Surrey, on October 1, 
at the age of 77, was the principal of the firm of I. A. 
Timmis and Son, Westminster, which was founded 
by his father, Mr. Illius Augustus Timmis, in 
1889. Like his father, Mr. Timmis was a specialist 
in the design of springs, more particularly the type of 
spring known by his name and used for railway 
buffing and drawgear, and for gun mountings ; 
and in the application of electric automatic signalling 
on railways. He was born on March 4, 1868, and 
received his general education at Charterhouse and 
his technical education at King’s College, London. 
/On leaving King’s College in 1891, he joined his 
father as assistant engineer, ‘and was closely con- 
cerned with the automatic signalling equipment on 
the Liverpool Overhead Railway—the first installa- 
tion of its kind on any British railway and the 
subject of an illustrated description which appeared 
on page 163 of the 55th volume of ENGINEERING 
(February 10, 1893). Subsequently he was engaged, 
in 1895 and 1896, in superintending the fitting of 
electrically-operated signals and points at Earl’s 
Court Station, on the Metropolitan District Railway. 
In 1889, he was taken into partnership by his 
father and, since the latter’s death in 1906, had 
continued as head of the firm, taking out a number 
of patents of his own in connection with railway 
rolling stock. Mr. Timmis was a member of the 
Institution of Civil Engineers, to which he was 
elected as an associate member in 1899, being trans- 
ferred to the class of member in 1910. 





DISPOSAL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—The Machine Tool Control announce that another 
special sale of Government surplus machine tools will 
take place at the Ministry of Supply Store, Royal Ord- 
nance Factory, Burghfield, near Reading, Berkshire, 
commencing on Wednesday, October 24. Machines on 
offer may be inspected on and after that date and the 
usual facilities for purchasers to obtain the services of 
approved merchants will be available. 





SCIENCE IN BELGIUM aND HOLLAND.—Professor G. I. 
Finch, F.R.S., left this country recently to carry the 
greetings of the Royal Society and of men of science of 
Great Britain to their colleagues in Belgium and Holland. 
The purpose of his visit is to renew and re-establish 
scientific contacts and to see what help can be given by 
British science towards the rehabilitation of science and 
scientific education in these two countries. In Belgium, 
Professor Finch will be the guest of the Académie Royale 
des Science, des Lettres et des Beaux Arts in Brussels. 
In Holland he will be the guest of the Koninklijke 
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BRITISH NAVAL AIRCRAFT. 


WHILE the war lasted, very little information was 
allowed to be published with regard to developments 
in naval aircraft ; much less, in proportion, than was 
released about the bombers and fighters of the Royal 
Air Force. On October 2 however, a demonstration 
was arranged at Heston Airport which made consider- 
able amends for the long-continued secrecy about the 
airétaft used by the Fleet Air Arm, and some interesting 
disclosures were made regarding the latest operational 
types now in use or coming into service in the Navy, 
which include two jet-propelled machines, the Meteor 
and the Vampire. Some of the types shown, or their 
land counterparts, have been described recently in 
ENGINEERING ; but many of the particulars given below 
had not been published prior to the demonstration. 
Illustrations of four of the latest types are reproduced 
on page 310 and on this page; Figs. 1, 2 and 3, on page 
310, showing respectively the naval forms of the 
Mosquito and Spitfire, and the Firebrand Mk. IV, and 
Fig. 4, herewith, the Hornet. 

The Sea Mosquito (Fig. 1) is an all-wood mid-wing 
torpedo bomber, and is an adaptation to naval purposes 
of the familiar Mosquito fighter-bomber of the Royal 
Air Force. Like the Mosquito, it is designed and built 
by the de Havilland Aircraft Company, Limited, the 
main points of difference being that the Sea Mosquito 
has folding wings, arresting gear, a special radar equip- 
ment which takes the place of the four 0-303-in. guns 
in the nose, and provision for carrying a torpedo under 
the fuselage. The principal dimensions are: span, 
54 ft. 2in.; length, 41 ft. 7 in. ; height, with tail down 
and one propeller blade vertical, 15 ft. 3 in. ; wing area, 
440 sq. ft.; and weight, 22,500 lb. The power unit is 
a Rolls-Royce Merlin 25 engine of 1,635 h.p., driving a 
de Havilland Hydromatic four-bladed fully-feathered 
propeller and giving a speed of about 380 miles an hour. 
The range is 1,680 miles. The gun armament consists 
of four 20-mm. Hispano cannon in the fuselage. The 
bombs, totalling 2,000 lb., are carried in a bomb bay in 
the fuselage, and under the wings; alternatively, a 
torpedo can be carried under the fuselage, or eight 
rockets, four under each wing. Oleo-pneumatic under- 
carriage struts are fitted in place of the rubber cushions 
used in the R.A.F. types. Rocket-assisted take-off 
gear is being developed for the Sea Mosquito. 

Several types of Seafire (the naval version of the 
Vickers Supermarine Spitfire) are used by the Fleet 
Air Arm. All are single-engined low-wing fighters, 
but there are differences in the power units, armament, 
and general equipment; for instance, whereas the 
R.A.F. Spitfire XXI has a Rolls-Royce Griffon 61 
engine of 2,050 h.p., driving a five-bladed Rotol pro- 
peller, the Seafire IIT has a Merlin 55 engine of 1,470 h.p. 
and a four-bladed Rotol propeller, while the Mks. 45, 
46 and 47 have the Griffon 85 engine, which develops 
2,050 h.p., driving Rotol contra-propellers and giving 
a speed of about 440 miles an hour—ten miles an hour 
less than the Spitfire XXI—and a maximum rate of 
climb of 3,800 ft. per minute. The Seafire III, which 
has folding wings, is fitted with arrester and catapult 
gear, and, on each side of the fuselage, two 5-in. rockets 
for assisted take-off. The rockets are fired electrically 
and burn for about four seconds, each giving a mean 
thrust of 1,200 lb. The rocket jet issues through a 
Venturi tube, of which there are three sizes. the smallest 
being used in Arctic conditions and the largest in the 
tropics. The approximate weight of each rocket is 
66 lb. before firing and 40 lb. after the charge is 
expended ; the spent rockets and their containers are 
jettisoned. By their use, the take-off distance, with a 
laden aircraft, is reduced from 760 ft. to 330 ft. in a 
15-knot wind. The dimensions of the Seafire III are: 
span, 36 ft. 8 in.; length, 30 ft. and height, 8 ft.-; 
wing area, 242 sq. ft.; and weight, about 7,000 lb. 
The armament consists of two 20-mm. cannon and 
four 0-303-in. Browning machine . It will be 
recalled that the Mks. XXI and XXII of the Spitfire 
—the last to appear, as the type is now out of pro- 
duction after some 22,000 have been built—have four 
20-mm. cannon only, mounted in the wings. 

The Seafire Mks. 45, 46 and 47 (Fig. 2) are the latest 
forms of this naval aircraft, They are rather larger 
and considerably heavier than the Seafire III, having 
a span of 36 ft. 11 in., a length of 32 ft. 11 in., and a 
height, with the tail down, of 13 ft. 6 in. The weight 
is about 9,500 lb. Mks. 45 and 46 have fixed wings, 
but Mk. 47, which is not yet in production, has folding 
wings. Mk. 46 also is stillin the prototype stage. The 
arrester 'ook in these machines is known as the 
“ sting” type, as it resembles the sting at the end of 
@ scorpion’s tail and is fitted in the tail of the aircraft ; 
in this position, it avoids the risk of the aircraft pitching 
on its nose when landing. Provision is made to carry 
extra fuel tanks either under the fuselage or under the 
wings, and all three Marks have radio telephones which 
enable the pilot to speak to the ground or to other 
aircraft at ranges up to 100 miles. The armament 
comprises four 20-mm. cannon, situated in the wings. 

The Firebrand Mk. IV torpedo fighter, a product 
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Fie. 4. De Havittanp “Sea Hornet.”’ 


of Messrs. Blackburn Aircraft Limited, was des- 
cribed at some length on page 266, ante. Two illustra- 
tions of the machine in flight, one showing it with a 
torpedo slung below the fuselage, were reproduced on 
the same page, but in Fig. 3, on page 310, we give 
another view of the machine, showing rather more 
detail. In place of the torpedo, either a mine or a 
2,000-Ib. bomb can be carried under the fuselage, and 
bombs or depth charges up to a total of 500 lb. under 
each wing, or eight pairs of 60-lb. rockets. 

Fig. 4, herewith, illustrates the Sea Hornet, a com- 
posite mid-wing monoplane of wood and metal, designed 
by the de Havilland Aircraft Company, but built under 
sub-contract by the Heston Aircraft Company. It 
will be the first twin-engined single-seat fighter to go 
into service with the Fleet Air Arm, and is adapted from 
the R.A.F. model of the Hornet by the introduction of 
folding wings (hydraulically operated and fitted with 
safety interlocks to prevent the pilot from folding the 
wings in flight), an arrester hook under the fuselage, 
and fittings for rocket-assisted or accelerator take-off. 
The span is 45 ft.; the length, 47 ft.; the height, with 
tail down and one blade of the propellers vertical, 
14 ft. 2 in.; and the wing area, 361 sq. ft. The weight 
is 18,250 lb. With extra fuel tanks, the Sea Hornet 
has a range of more than 2,000 miles, and it can attain 
a speed of over 450 miles an hour in level flight. The 
de Havilland Hydromatic four-bladed propellers are 
driven by Merlin engines, types 130 and 131, developing 
2,080 h.p. An unusual feature is that the airscrews 
revolve in opposite directions, to give easier control 
for deck landing; in most twin-engined and four- 
engined aircraft, a uniform direction of rotation is 
adopted for all engines to facilitate maintenance, in 
spite of the resultant tendency to swing the machine to 
one side in taking-off and landing. The Sea Hornet 
has four 20-mm. under the fuselage and can carry 
a 1,000-Ib. bomb under each wing as well as four pairs 
of rockets. 

Other types of naval aircraft which took part in the 
demonstration at Heston, apart from the jet-propelled 
machines mentioned above, included the Firefly IV, 
the Spearfish, the Seafang (a naval version of the 
Vickers Supermarine Spiteful), the Sea Fury, the 
Monitor II, and the Barracuda V. 

The original Firefly (the Mark I) has been for some 
time the standard two-seater fighter-reconnaissance 
aircraft of the Navy. The type is designed and made 
by the Fairey Aviation Company and is an all-metal 
low-wing monoplane, armed with four ‘0-mm. guns 
in the wings and carrying either eight pairs of rockets 
or two 1,000-lb. bombs under the wings. The Mk. II 
is a night fighter, which has been built in small numbers 
only and the Mk. III was an experimental design which 
was not put into production. The Mk. IV is still in 
the prototype stage, but is expected to go into produc- 
tion early next year and eventually to supersede the 
Mk.I. Its dimensions are as follows : span, 41 ft. 2 in. ; 
length, 37 ft. 11 in.; height, 14 ft. 4 in.; wing area, 


330 sq. ft.; weight, 13,200 lb. The maximum range 
is 740 miles at a cruising speed of 190 knots. The 
maximum speed is about 386 miles an hour at an altitude 
of 14,000 ft., the power unit being a Rolls-Royce 
Griffon 74 engine, developing 2,190 h.p., driving a 
Rotol four-bladed constant-speed propeller. Altera- 
tions from the Mk. I design include a reduced span, 
to give better control at low speeds, and the installation 
of the radiators in the 'eading edges of the wings. 
Fittings are provided for rocket-assisted take-off and 
for acceleration from the deck, and, of course, the 
wings are made to fold for stowing. The arresting 
hook is mounted under the fuselage, and a full radio 
and radar equipment is provided in the rear cockpit. 

The Spearfish, another Fairey type, which is expected 
to go into production early in 1946, is an all-metal 
low-wing monoplane torpedo dive-bomber with a Bristol 
Centaurus 57 engine of 2,585 h.p., driving a Rotol 
five-bladed constant-speed airscrew. It has a maxi- 
mum speed of 292 miles an hour at 14,000 ft. and a 
range of 900 nautical miles at a cruising speed, according 
to the official figures, of 170 knots; whether the 
maximum speed, as given, is also intended to be read 
as ‘‘ knots”’ is not clear. The wing span is 60 ft. and 
the length, 45 ft. 4 in. The height is 16 ft. 6 in., the 
wing area is 530 sq. ft., and the weight, 24,000 |b. 
The armament consists of two fixed 0-5-in. guns for- 
ward and two more in a Nash and Thompson power- 
operated turret. Bombs and torpedoes are carried 
internally in a bomb bay. A proposed future develop- 
ment is to use the five-bladed airscrew as a dive brake, 
instead of wing brakes. Like most other naval types, 
the Spearfish is designed for a rocket-assisted take-off. 
The hood over the pilot’s cockpit is hydraulically 
operated. 

Another new type, possessing several new features 
of importance, is the Seafang, a single-seat fighter- 
reconnaissance machine of similar performance to the 
later forms of Seafire. It has a Rolls-Royce Griffon 
69 engine of 2,375 h.p., driving a Rotol five-bladed 
airscrew and giving a maximum speed of about 450 
miles an hour, and an initial climbing rate of about 
3,800 ft. per minute. The range is some 730 miles. 
‘Though the Seafang is a small machine—the span being 
35 ft., the length and height, 32 ft. 11} in. and 13 ft. 5in., 
respectively, and the area of the laminar-flow wings, 
210 sq. ft.—it has, like the Sea Hornet, the compara- 
tively new feature, for British aircraft, of power-oper- 
ated folding wings; these greatly simplify landing on 
aircraft carriers, as the pilot can fold his wings while 
taxying to the lift. Other modifications to be made 
when the Seafang goes into production include the 
addition of accelerating gear, and the use of counter- 
rotating propellers. The arresting hook, of the‘ sting” 
type, is fitted at the tail. The four 20-mm. cannon are 
mounted in the wings. 

The Sea Fury is a single-seat low-wing fighter, 
designed and constructed by Hawker Aircraft, Limited, 





and has a Bristol Centaurus engine of 2,400 h.p., driving 
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a Rotol tive-bladed constant-speed propeller, 12 ft. 9 in. 
in diameter. The dimensions are: span, 38 ft. 5 in. ; 
length, 34 ft. 6 in.; height, with wings folded and tail 
up, 16 ft. 3 in., and 14 ft. 74 in. with wings spread, tail 
down, and one propeller blade vertical; wing area, 
930 sq.ft. Four 20-mm. guns are fitted, and a 1,000-lb. 
bomb can be carried under each wing. Attachments 
are provided also for three pairs of rockets under each 
wing, and drop fuel tanks can be fitted if required. 
The Sea Fury is still in the prototype stage but is stated 
to promise well. It is a development from the Tempest 
II, with the span reduced by removing the centre section 
of the wing and joining the roots together. A later 
version, not yet built, is to have a Sabre engine. 

The Monitor II is a high-wing monoplane with all- 
metal fuselage, and wings of wood, and has been 
designed and constructed by Messrs, Miles Aircraft, 
Limited, mainly for high-speed fleet target-towing 
duties. The main dimensions are: span, 55 ft.; 
length, 47 ft.; and wing area, 500 sq. ft. The all-up 
weight is 21,000 lb. The two Wright Cyclone G.R. air- 
cooled radial engines, of 1,750 h.p. each, drive three- 
bladed constant-speed fully-feathering propellers, giving 
a top speed of 360 m.p.h. A sleeve target can be towed 
at nearly 280 m.p.h., which is stated to represent an 
advance of about 150 m.p.h. over previous practice. 
The towing winch is hydraulically operated and is 
housed in the fuselage. No armament is carried, but 
cameras are fitted for marking fleet gunnery exercises, 
and there is stowage for spare sleeve targets, which can 
be changed in flight. Provision is made for towing 
16-ft. and 32-ft. winged targets. The maximum length 
of tow is 6,000 ft. Dive brakes are to be fitted to future 
production Monitors, so that they can be used to carry 
out dummy dive-bombing attacks on ships. 

The Barracuda V is the latest ‘* Mark” of a Fairey 
aircraft which has served the Navy well during the 
past three years as torpedo carrier, bomber, and recon- 
naissance and anti-submarine machine. It is a two- 
seat all-metal high-wing monoplane, with a maximum 
speed of 244 miles an hour at 15,000 ft. and a range of 
735 sea miles ; and can be used also as a mine-layer or 
to carry a lifeboat for air/sea rescue work. The span 
is 53 ft. 2in.; length, 40 ft. 3 in.; height, 15 ft. 3 in.; 
and wing area, 425 sq. ft. The weight is 16,400 Ib. 
The power unit fitted, in place of the Merlin engine used 
by earlier Barracudas, is a Griffon VII engine of 
1,850 h.p., with a Rotol four-bladed propeller. The 
fuel capacity has been increased, and the larger wing 
tanks now fitted have involved a somewhat greater 
span. Larger control surfaces are provided, together 
with greater structural strength to give a better margin 
of safety in pulling out of dives. The maximum tor- 
pedo, bomb or mine load is 2,000 lb. The Barracuda is 
designed to operate from carriers or from land bases, 
and has folding wings, arresting and accelerating gear, 
and equipment for rocket-assisted take-off. 





CENTRELESS GRINDING. 


Ix many workshop operations the time taken to 
secure the work in a chuck or between centres is a 
substantial proportion of the total time needed for 
the operation. Where they can be used, automatic 
machines effect a saving of the time spent in unpro- 
ductive preliminary adjustments, but to offset this there 
are the complication and high initial cost of the neces- 
sary mechanism. The process of centreless grinding, 
introduced some years before the late war, primarily 
with the intention of giving an accurate finish to long 
round bars that were awkward and costly to handle in 
any other way, obviates the need for chucking or setting 
up the work and yet is free from the objection that a 
complicated or costly machine is required. Work 
introduced into the machine is centred, rotated and 
fed past the grinding wheel without being positively 
held or driven at any time. A simple inclined rest 
supports it at the correct height between two wheels, 
one of which is the rapidly-rotating cutting wheel and 
the other a control wheel, which turns slowly to rotate 
the work and feed it longitudinally. The control wheel, 
axis is canted slightly to produce the feeding action, 
and its surface is of a nature to provide ample friction 
to ensure both rotational and longitudinal movement of 
the work. Messrs. Arthur Scrivener, Limited, Tyburn- 
road, Birmingham, makers of centreless grinding 
machines, have recently issued a comprehensive 
handbook entitled ‘‘ Centreless Grinding,” the first 
section of which describes the principles involved in 
some detail. In the second section, particulars are 
given of the Scrivener machine, which is made in two 
sizes covering diameters of work ranging from an 
eighth of an inch or so to 5$ in. Both machines can 
be used either for straight-through grinding or plunge 
grinding, and some idea of the great variety of different 
articles the machines will finish is given in the third 
section of the book. Articles of many different shapes 
and of almost every kind of material are shown. The 
materials include, in addition to metals, glass, synthetic 
plastics, wood, compressed paper, quartz, carbon and 
even cork. 


LABOUR NOTES. 


Movtne the second reading of the National Insurance 
(Industrial Injuries) Bill in the House of Commons 
last week, Mr. James Griffiths, Minister of National 
Insurance, said that the measure marked a fundamental 
departure from the present workmen’s compensation 
scheme. The essential difference was that benefits 
would be related solely to degree of disability and not 
to loss of earning power. The basic rate for injury 
benefit on a 100 per cent. disablement would be 45s. 
for a single person instead of 40s. In partial disability, 
an employee would be able to claim an additional 25 per 
cent. on his medical assessment, provided this did not 
raise the assessment to over 100 per cent. and provided 
he could satisfy a local tribunal that he was no longer 
able to follow his previous occupation, or be retrained 
to follow an occupation of equivalent standard. 





Fatal accidents, the Minister went on to say, would 
no longer be dealt with by lump-sum payments. This 
would be, he emphasised, a State system of insurance, 
and under it, claims would be decided by insurance 
officers appointed by the Minister of National Insurance. 
It would be a public service, and independent local 
appeal tribunals would be set up. There would also 
be a right of final appeal to a Commissioner appointed 
by the King. After a discussion which lasted practi- 
cally for two sittings of the House, the measure was 
given a second reading. 





In reply to a question in the House of Commons 
last week, Mr. Isaacs, Minister of Labour and National 
Service, said that up to the end of August, 20,893 young 
men had entered coal-mining employment as a result 
of ballot, while 24,849 had entered that employment 
in preference to service in the Forces. 





The Dock Workers (Regulation of Employment) 
Bill was introduced in the House of Commons last week 
by the Minister of Labour and National Service. 
The measure seeks to deal with the problem of casual 
labour at the docks. The measure was formally read 
a first time. 





The Metal and Engineering Section of the Transport 
and General Workers’ Union reports in the October 
issue of the organisation’s Record, that the unions 
catering for welders have met under the auspices of 
the Confederation of Shipbuilding and Engineering 
Unions to examine the diverse methods of computing 
rates of pay in this branch of the industry and to 
consider whether uniformity of basic rates could be 
introduced. The matter, it is stated, has been remitted 
to the Engineering Group Council for further considera- 
tion. 





Negotiations on the subject of the London radius 
have been concluded between the engineering unions 
and the Engineering and Allied Employers’ National 
Federation. The revised agreement provides that the 
London area be defined as the area within an 18-mile 
radius of Charing Cross, including all towns intersected 
by the periphery of that area. . “ This,” the Metal and 
Engineering Section of the Transport and General 
Workers Union say, in the October Record, “ represents 
a substantial Improvement.” 





The Clerical Staffs’ Section of the Transport and 
General Workers’ Union is organising a campaign 
with the object of increasing the number of its clerical 
members in the engineering industry. “ It is of vital 
importance,” it says, in the organisation’s Record, 
“ that every clerical worker in the industry should be 
enrolled in the union. We have to fight now not only 
to hold what we have won during the war, but to see 
that we have the organised strength to achieve even 
greater triumphs. There must be no repetition of 
what happened after the first world war. Then, it will 
be remembered, clerical grades, and particularly those 
in the engineering industry, were among the first in 
the ranks of the workers to have their wages and 
conditions attacked by the employers.” 





‘ 


One reason for “ strong trade-union organisation ” 
is stated to be “ the need for a national agreement for 
clerical grades in the engineering industry.” * The 
policy of the union,” the Section continues, “is to 
establish throughout the industry, by a properly 
negotiated agreement, minimum national standards 
below which no clerical worker will be paid; proper 
conditions of service ; superannuation; payment for 
holidays and sickness; and proper overtime rates. 
At the present time, conditions are chaotic, with rates 





and district and district. 
| which will be obvious, are opposing the idea of a 





national agreement, and will continue to do so while 
organisation is relatively weak.” 





Addressing a private delegate conference of the 
National Union of Mineworkers at Blackpool last week, 
Mr. Shinwell, Minister of Fuel and Power, said that two 
particular reforms in the coal-mining industry had been 
brought to his notice. One was the introduction of a 
five-day week, and the other, the establishment of a 
pension scheme, provided by the industry, to supple- 
ment State pensions for miners who were no longer 
able to pull their weight in industry. Both were 
matters which would require most careful examination. 
He was now engaged in examining them, and he could 
not make any comment until all the facts and cir- 
cumstances were before him. “In the meantime,” 
he added, “‘I am satisfied that a great effort is being 
made by all sections of the industry to meet the urgent 
demands of the nation in respect of fuel, and I look 
forward to the target months, from November until the 
end of April, with optimism.” 





From the point of view of the community as a whole, 
the most serious feature of the widespread strikes of 
dock workers is that they indicate not only a con- 
tinuation, but also an extension, of a belief among 
sections of trade unionism that by penalising the 
public they can most quickly and effectively gain 
their ends. By stopping or restricting transport ser- 
vices they inconvenience business men and oblige 
other workers to walk, and by striking at many of the 
principal ports they endanger the country’s supplies 
of food and the raw materials of industry. No Govern- 
ment can for long tolerate that sort of thing, and 
happily, Mr. Attlee and his colleagues in Downing- 
street have soon realised that. 





From the point of view of orthodox trade unionism, 
the strikes of dockers are not only serious but in 
effect a threat to the unity of the Labour movement, 
nationally and internationally. Except at Liverpool, 
Birkenhead and, latterly, Glasgow the reasons given 
for the stoppages are obscure. But whatever the 
real reasons for them are, ample conciliation machin- 
ery, in the setting up of which their union played a 
part, exist for the consideration of claims and the 
adjustment of differences. That machinery is actu- 
ally in operation preparing to deal with a national 
demand. A statement issued in London after a meet- 
ing of the National Dockers’ Group of the Transport 
and General Workers’ Union, urged the strikers to use 
the constitutional machinery. ‘‘ There is no need,” it 
was added, “for prolonging the present stoppage by a 
single day.” 





Mr. Arthur Deakin, acting general secretary of the 
Transport and General Workers’ Union, refused to 
meet representatives of the Mersey-side strikers, and 
Mr. Isaacs, Minister of Labour and National Service, 
when approached on the subject, declined to treat with 
any but official representatives of the Union. The 
attitude of a considerable number of Labour's repre- 
sentatives at Westminster is, generally speaking, 
similar, although not many of them have taken the 
trouble publicly to say so. 





Addressing a delegate conference of unions catering 
for women workers, at Southport last week, Mr. Charles 
Dukes, of the National Union of General and Municipa! 
Workers, this year’s chairman of the Trades Union 
Congress General Council, appealed to the strikers to 
return to work. Democracy, he said, was on its trial in 
Great Britain. Trade-union movements could help to 
make or break the Government. Acts of Parliament 
would remain pure paper productions unless advan- 
tage was taken of the change of legislation and new 
technique was applied to produce a greater yield 
upon which higher wages, shorter working hours, and 
better conditions could be built up. He hoped, he 
added, that they might be able to persuade men and 
women that if their difficulties were to be solved, they 
had to have greater confidence in, show greater fidelity 
to, and maintain a more reasonable attitude towards 
those elected to places of leadership “ than appeared 
to be evident in certain directions to-day.” 





In the course of his address to the delegate conference 
of the National Union of Mineworkers, at Blackpool, 
Mr. Shinwell, Minister of Fuel and Power, said that 
the number of unofficial disputes in the coal-mining 
industry disturbed him. For that matter, he con- 
tinued, there were too many disputes of the same 
character in other industries. If there was anything 
wrong with trade-union machinery, let it be corrected, 
and if there was delay in dealing with grievances there 


and conditions varying as between firm and firm | must be a speeding up of conciliation machinery. But, 
The employers, for reasons! in view of the power of the unions, there was no 


justification for unofficial stoppages or lightning strikes. 
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NOTES FROM SOUTH AMERICA. 


ALTHOUGH it is realised that the nations which are 
South America’s normal suppliers have not yet had 
ce- 
time basis, the capitulation of Japan has encouraged 
South American importers to expect foreign supplies 
It is 


time to adjust their economy from a war to a 


sooner than appeared possible a few months ago. 
certainly not the desire that the proceeds of exports 
(foodstuffs, etc.) from South America to Europe or 
the United States should be “ blocked ” to add to the 
already enormous balances of dollars and sterling, but 
rather that they should be used to pay for imports of 
urgently-needed supplies, particularly of engineering 
and transport items. The later consideration undoubt- 
edly lies at the basis of the present negotiations between 
Argentina and Britain for a general trade convention— 
to include the new meat agreement—particularly in 
view of Argentina’s pressing need to obtain transport 
equipment. Inadequate transport facilities in Argen- 
tina present an ever-growing problem, which requires 
early relief if the danger of economic paralysis is to be 
avoided ; for instance, although long-term prospects 
for the grain trade are good, the shortage of railway 
wagons, motor lorries and fuel gives rise to fears of 
abnormal delays in carrying the next crops to the ports 
for export. With an eye to this situation, the Govern- 
ment have authorised the State Railways to expend 
22 million pesos on the purchase of motors and other 
equipment for building Diesel coaches.. Already there 
has been an improvement in Argentine imports of 
iron and steel which, over the first six months of 1945, 
rose to 45,500 tons as against 27,900 tons in the like 
period of 1944, while imports of other metals and 
manufactures rose from 22,700 to 37,000 tons. 

Prospects of renewed imports into.South America 
raise in acute form the question of the future of local 
manufacturing industries which flourished in war time. 
In this connection, a detailed report on the prospects 
of Argentina’s newer industries has just been published 
by the Central Bank of the Republic. The factor 
which probably outweighs other considerations is the 
inferior quality of the locally-manufactured articles 
compared with foreign products, and this the report 
euphemistically calls “the production of articles 
which cannot face competition.” Another point worthy 
of mention is that in Argentina there is occasionally a 
tendency to describe as “ Argentine-made” goods 
which are merely assembled in Argentina, the com- 
ponent parts being manufactured abroad. 

Proceeding now to analyse the Central Bank’s report : 
the section dealing with the local steel industry states 
that the drastic war-time shortage of imports and the 
rise in prices of iron and steel materials created the 
conditions for an intense local production of rolled 
séctions, etc., which rose from 20,000 tons in 1939 to 
150,000 tons in 1944: on the other hand, imports of 
rolled sections, ete., fell from 505,000 tons in 1939 to 
only 30.505 tons in 1943. The increase in production 
was obtained mainly by the establishment of seven new 
plants, all with their own foundries, while several 
re-rolling plants, of varying capacities, were established 
from 1942 onwards. Among the types of sections at 
present manufactured by the steel rolling industry, 
there are some (girders and certain types of flats) the 
production of which was an economically paying 
proposition before the war. These represent approxi- 
mately 10 per cent. of the total production. It is 
the general opinion, however, that the manufac- 
ture of rounds, wire, angles and tees, plates and strip, 
which represent the remaining 90 per cent. of the total 
under the present organisation of the industry, could 
not face the competition of imported material if inter- 
national trade in these commodities returns to normal. 

With regard to the manufacture of machinery, the 
report states that, owing to the cessation of imports 
from abroad, local Argentine factories were in the 
position of manufacturing momically or otherwise 
—the very diverse types of machines required by the 
growing industrial activities, but that this exceptionally 
favourable position will doubtless disappear as soon as 
international commerce returns to normal. The 
report divides local machinery manufactures into three 
groups, the first two of which are likely to survive, the 
third including products which were started during the 
war and may possibly be unable to face normal compe- 
tition. This latter group comprises the items given in 
brackets under the following headings :—Lift machinery 
(for buildings of more than 18 storeys) ; kitchen machi- 
nery (potato peelers, plate washers, beaters, vegetable 
cutters, etc.); dairy machinery (bottle washers and 
sealers, and conveyors); domestic refrigerators (and 
their components and accessories) ; pumps (for indus- 
trial uses and for petrol and oil); road-making machi- 
nery; machine tools (large radial drills, heavy fly 
presses, planers and shapers, milling machines, and 
riveters are specially mentioned) ; shoe-making machi- 
nery; textile machinery; and internal-combustion 
engines (both petrol engines and certain types of 
Diesel engine). Spare parts for motor cars are now 





for their excellent quality. 


telephone materials, motor vehicles, etc. 
relatively large foreign exchange reserves have enabled 
the authorities to continue to follow a liberal policy 
with regard to the allocation of exchange in payment 
of imports. Motor-car manufacturers should note that 
as from September 2, 1945, road traffic in Uruguay will 
proceed to the right of the road instead of to the left ; 
this change has been introduced to conform with the 
regulations common to all American countries. 

Despite the expansion recorded in imports of trans- 
port material, no great improvement in conditions in 
the interior of Brazil can be expected until supplies 
of fuel, rolling stock and lorries are avilable in much 
larger quantities. 


Corporation, of Birmingham, Alabama. The first of 
the four cargo ships for coastwise traffic which are 
being built for the Lloyd Brasileiro by Canadian 
Vickers, Limited, of Montreal, left New York on 
August 23 for Rio de Janeiro. This vessel is of 4,627 
tons deadweight and has a speed of 12 knots. The 
second of the four ships will be completed very shortly 
and the other two by November. The Minister of 
Transport and Public Works in Brazil has passed an 
ordinance authorising the Leopoldina Railway Com- 
pany to import from the United Kingdom 4,000 tons 
of new rails, and to purchase three locomotives from the 
North British Locomotive Company, Limited, for 
service on the Friburgo line. A decree has been signed 
creating the Brazilian Air Committee, which is em- 
powered .to purchase in the United States aviation 
material required by the Ministry of Air. The head 
office of the committee will be in Washington. Among 
the leading exports from the United States to Brazil 
in 1944 were 107,084 tons of steel, 13,131 tons of 
machinery, etc., for the steel and metal industries, 
51,685 tons of tinplate, 64,955 tons of lubricating oils, 
324,424 tons of coal, 26,589 tons of iron and steel 
tubes, and 56,683 tons of rails, fishplates, etc. 

National industries in Brazil continue to experience 
a steady demand for their products, and many of them 
—particularly the iron and steel industry—show a 
further expansion in output this year. Official circles 
are of the opinion, however, that most of the national 
industries will have to reduce their prices and modernise 
their plants in order to be in a position to meet post-war 
competition from abroad. Brazil’s production of pig- 
iron, steel ingots and rolled steel for 1944 showed 
increases in volume, respectively, of 17 per cent., 
19 per cent. and 6 per cent. compared with 1943, and 
82 per cent., 92 per cent. and 63 per cent. compared 
with 1939. It is expected that the cotton mills will 
benefit by the modernisation which they will have to 
undergo to produce the enormous volume of cotton 
goods which Brazil has agreed to supply to U.N.R.R.A., 
France, etc. In return for assisting to provide cotton 
goods to necessitous countries, Brazil hopes to receive 
priority in obtaining supplies of textile machinery from 
the United Nations. The number of spindles in opera- 
tion in cotton mills in the State of Sio Paulo at June 30, 
1945, was 1,045,147, compared with 1,034,485 six 
months earlier and 915,327 at the end of 1939. 

In an attempt to effect a broad-scale industrialisation 
programme in Chile, the official Production Corporation 
have drawn up plans to acquire, with the aid of the 
United States Export-Import Bank, the machinery 
and equipment necessary for five different categories of 
industry. These are the development of a basic iron 
and steel ‘industry, and allied industries, such as hydro- 
electrification ; transport of every kind; agriculture, 
forestry and fishing, including canning plants ; the food 
industry, including refrigerating, dehydrating, packing 
equipment, etc. ; and the construction materials indus- 
try, including machinery for miscellaneous industries. 
In connection with this plan, the Export-Import Bank 
has just announced that it has authorised a credit of 
33 million U.S. dollars, for the Development Corpora- 
tion, to finance the purchase from the United States 
of equipment for a steel mill at Concepcidn and for a 
hydro-electric plant to supply power to the mill. 
Chile is also planning to import from the United States 
agricultural machinery to the value of two million 
U.S. dollars. The Chilean Government’s programme of 
public works for the remainder of the present year 
involves an expenditure of 445 million pesos, of which 
150 millions will be devoted to general publie works, 





manufactured locally, but without much reference to 





cost, and the shrinkage in this trade, if free competition 
is re-established, will doubtless be of some magnitude. 
The local industry for the manufacture of bicycles 
appears to be safely established, although the psycho- 
logical factor might divert part of the demand towards 
British, French and Italian bicycles, which are known 


Despite the growth of national factories in Uruguay, 
that country must still perforce import a major part 
of her requirements of manufactured goods. There con- 
tinues to be, therefore, a keen demand for foreign 
supplies of iron and steel products, including industrial 
and agricultural machinery, building, electrical and 


Uruguay’s 


It is now reported that the order 
placed in the United States by the Lloyd Brazileiro for 
14 new cargo ships has gone to the Ingalls Shipbuilding | f, 
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THE STABILISATION OF SHIPS By 
ACTIVATED FINS.* 
By J. F. Auian, B.Sc. 

Navat architecture literature over the past hundred 
years contains many chapters devoted to the study 
of rolling, and to ways and means of reducing ani 
preventing it. More vessels have been lost due to 
excessive rolling, as a main or contributory cause, than 
to pitching or other motion; more discomfort anq 
inconvenience are caused, at least in the main accom. 
modation, by rolling than by pitching; the fighting 
of naval craft is more interfered with by large amplitude 
of roll than by the lesser amplitude of pitch ; and the 
energy involved in rolling motion being so much less 
than in pitching motion, the means of destroying or 
preventing the build-up of that energy is more readily 
provided. Rolling may be considered under three 
heads : (a) effect of design of ship on rolling ; (6) means 
of passive resistance to rolling; (c) means of active 
resistance to rolling. The first examines how far the 
design can be controlled to ensure as long a rolling 
period as possible, thus reducing the likelihood of 
synchronous conditions. The second covers the shape 
of hull and the addition of bilge keels to give maximum 
passive resistance to rolling. The third covers the 
provision of active means to oppose the rolling couples 
applied by the waves to the ship. In practice, the 
actors governing the period of the ship are settled by 
other considerations, metacentric height on grounds 
of stability, and radius of gyration practically outside 
the control of the designer. The shape of hull is 
governed by the space required within, and the neces. 
sity of low propulsive resistance, so that the hull 
resistance to rolling is purely accidental so far as the 
designer is concerned. The addition of bilge keels 
makes a powerful contribution to the resistance to 
rolling, as was clearly demonstrated by Froude. In 
merchant vessels bilge keels are seldom of adequate 
proportions. Hydrofoil bilge keels, or grid bilge keels, 
are a big improvement on ordinary continuous bilge 
keels of equal area so far as resistance to rolling at all 
speeds of advance is concerned. It is therefore clear 
that to reduce the rolling motion to negligible propor- 
tions active means of resistance must be introduced. 

Means of resisting the rolling motion of a ship in a 
seaway are : (1) oscillating weight system (Thornycroft 
and Cremieu), of historical interest only; (2) anti- 
rolling tanks system (Frahm), still receiving attention 
from Siemens in Germany before the war; (3) gyro- 
scopic system (Schlick, Sperry, Fieux), understood now 
abandoned ; and (4) tilting fin system (Motora, Denny- 
Brown). Of these systems, this paper is concerned 
chiefly with work which has been done, during the last 
ten years or more, in developing an efficient stabiliser 
system of the tilting fin type. The advantages of this 
system are low cost, low power and low weight. A 
disadvantage is that the active stabilising couple varies 
with the s of advance, and is non-existent at zero 
speed of advance. p 
Stabilising Moment.—An answer to the question of 
what force or couple is required in a stabiliser can be 
found by taking such a length of wave as will give syn- 
chronous rolling in the beam condition (coupled with a 
standard or average wave height), assuming the vessel 
to be held upright during the passage of this wave, and 
calculating the curve of moment required. Having 
arrived at this curve of required moment, it would be 
quite possible to control a fin of suitable size in such a 
manner as to provide the required force from second to 
second. As an example the case of a vessel 272 ft. by 
29 ft. by 9 ft. 9 in. full draught with a natural rolling 
period equal to 10 second, may be taken; length of 
wave for synchronous beam sea is taken at 512 ft. 
Assuming a standard height of wave of 0.05 of the wave 
length, viz., 25-6 ft., the maximum wave slope will be 
9 deg. The maximum upsetting couple on the vessel 
arising from this wave works out at 332 ft.-tons, but this 
couple will vary over the period of encounter as a sine 
curve as shown in Fig. 1, opposite. The control of the 
tilting of the fins, so that the righting moment would 
follow the cyclic curve is a possible, but not a practic- 
able, proposition, since the ship seldom experiences such 
regular wave conditions, and wave heights vary greatly. 
Synchronous conditions are more likely to arise with a 
shorter sea overtaking the vessel on either quarter, and 
the effective wave slope of this condition will probably 
be less than assumed above. It is well known that 
synchronism may be avoided by change of speed 
and/or course of vessel, so that, in general, much of the 
rolling motion which has to be stabilised in practice is 
of an irregular kind, occurring periodically in confused 
sea conditions; such seas do not permit of even 
approximate analysis. Reverting for a moment to 
the synchronous conditions on a standard wave as 
given above, and assuming a certain roll resistance 
characteristic, then the amplitude of roll under the 
above conditions will be about 70 deg. out to out. 





* Paper read before the Institution of Naval Archi- 





60 millions to transport, and 40 millions to roads. 


tects on Wednesday, April 18, 1945. Abridged. 
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Assuming that complete stabilisation is not aimed at 
(the only practical viewpoint), the economic method of 
using the fin moments, at least in heavy seas, is in the 
manner indicated by the dotted line in Fig. 1, which 
indicates that a stabiliser moment of 258 ft.-tons 
should, on the average, balance the upsetting moment 
of the wave. This figure is arrived at as follows: 

9 
332 x— 
7 
Assume fin is at full tilt for 0-82 of the half-period ; 
212:x i 
0-82 
258 ft.tons. It may be objected to this method of 
applying the fin couple that over the first part of the 
cycle the fin moment exceeds the wave moment, and 


Mean ordinate of sine curve = = 212 ft.-tons. 


then maximum stabilising moment - 


SHIPS 
4. 





weg, 


Total Amplitude... Deg. 


i 


2-2 2-4 2-6 2- 
(sse.c.) Model Period in Seconds 


Model Stabilisation Tests.—All the tests mentioned 
| in this paper were carried out in the Tank at Dum- 
| barton, except where otherwise specifically mentioned. 
| Models 16 ft. to 18 ft. long were used, as even on this 
| scale the fin units on the model were quite small. The 
| original type of fin used was similar to a balanced 
| rudder of low aspect ratio, i.e., of small dimension 
| across the line of flow relative to the dimensions along 
| the line of flow. Low aspect ratio had to be accepted 
| in order that a given fin area might be provided within 
|a limited outreach. It is undesirable to use large 
|angles of tilt both because of the high drag set up 
| and because of the need for rapid change of the angle 
| of tilt. A typical arrangement of this shape is illus- 
| trated in Figs. 2 and 3. The inner edge of the fin has 
| to be cut away in plan view both in front of and behind 
ithe shaft, to allow for clearance from the shell when 
| the fin is tilted, as it is not generally possible or con- 
| venient to arrange the fin axis at right angles to the 
|local frame lines. Because of this the detail at the 
| shell line is not clean and a high drag is set up. The 
|second and improved design, which gave a rather 
| better lift performance oad a large reduction in drag, 
| was tested and adopted for a number of vessels. The 
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will therefore rotate the vessel against the wave. In | front portion (approximately 40 per cent. of the width) 
practice the control mechanism requires a positive | of this second design does not tilt, and has the rear 
angular velocity to cause it to function, and the fins | portion hinged to it. The whole fin is extended 
require a definite time to tilt, so that by the time the | and housed as a unit, and at zero angle lies along the 
fins are tilted the vessel has acquired an appreciable | local streamline, which was ascertained by special tests 


angular velocity under the wave impulse, and this has 
to be destroyed before reversed movement of the ship 
can take place. Incidentally, the above moment of 
258 ft.-tons would give the vessel a static list of 6 deg. 

The problem has been approached experimentally 
from another angle. Information was collected regard- 
ing the relling experienced by typical vessels on the 
routes or in the seas with which the proposed stabilising 
was concerned. Failing such data, a reasonable angle 
of roll unstabilised was assumed, say, 10 deg. a side 
up to 20 deg. a side, depending on the type of vessel 
and the service. The argument then was that at this 
maximum assumed angle of roll the work done per 
swing by the sea in rolling the vessel must equal the 
work done by the resistance of the vessel to rolling. 
This is the maximum amount of work which the fins 
are required to do if they are to be able to roll the 
vessel to the chosen amplitude in a calm sea, and, 
conversely, fins of this power, on paper at least, will 
be able to stabilise completely the chosen amplitude of 
roll. In working out this method of approach, numerous 
models have been tested for curves of declining angles, 
for forced rolling by an oscillating weight in calm water, 
and for the stabilisation of that forced rolling by the 
operation of fins fitted to the models. In addition, a 
general research into the influence of the main features 
of ship forms on resistance to rolling has been under- 
taken. This last has not progressed far enough for the 
results to be given at present, but it is hoped to give 
them in a subsequent paper. 


| over the area to be occupied by the fin. In the opera- 
tion position, the front portion is continuous right 
through the shell. Further development work has been 
completed on fin design, and is referred to later, but it 
was this fixed-front type of fin which was used in the 
following model tests. Similar tests have been made 
with models of other types of vessel. The model was of 
paraffin wax with 2 per cent. Carnauba wax added for 
extra strength and lightness of shell in view of the 
strenuous treatment anticipated, and the need for large 
disposable weights. Special arrangements were made to 
carry ballast as might be necessary to secure the correct 
position of the centre of gravity, and the correct value of 
the radius of gyration to correspond to the ship condition. 

The model was floated under a carriage and towed 
by a line passing over a pulley 10 ft. ahead of the 
bow of the model, and attached to a spring. The stern 
was controlled by a line passing over a double pulley 
arrangement 10 ft. abaft of the stern and loaded with 
a suitable weight. The main front and back pulleys 
were set approximately to the height of the model C.G. 
above the still water, and the heights of attachment at 
bow and stern were adjusted, according to speed 
and trim, so that when rolling the model appeared 
to roll about the line of the wires. With this long 
guide wire method a small amount of yaw movement 
may take place without large interfering forces being 
brought into play. 

The stationary tests were taken at 30 deg. to the line 





of the Tank track to delay reflected wave interference. 
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The tension weights at back pulley used on the guide- 
wire system were, stationary 5 lb., 15 knots (368-7 ft. 
per minute), 20 lb., 20 knots (491-5 ft. per minute) 
25 Ib., 27 knots (663-6 ft. per minute) 30 lb. Tests 
showed that, provided the tension weight was sufficient 
to keep the model under control, an increase in tension 
weight had no effect on the rolling performance. These 
wires fore and aft were the only restraint placed on the 
model. The model was tested in three conditions : 
(1) naked model; (2) with bilge keels; and (3) with 
bilge keels, shafts and A-brackets. In all cases the 
rudder was fitted. Inclining experiments were made 
to determine the GM and check the stability both 
stationary and advancing, and declining angle experi- 
ments were made to check the periods and give infor- 
mation on the relative resistance to rolling in the 
various conditions. A full analytical statement on 
these results is held back until further tests results 
are available. The Froude analysis d0/dn = a 6 + b @. 
has’ been averagely assessed for each curve obtained. 
This analysis shows the relative unimportance of the b 
term over the range of the results. The addition of 
bilge keels and shafts and A-brackets greatly increases 
the a term in all cases. The relative importance of 
bilge keels as roll-damping agents increases markedly 
at any speed of advance compared to stationary tests, 
and even more so as regard shafts and A-brackets. 
In the case of A-brackets the effect is no doubt due 
to the hydrofoil action when the ship is advancing 
and rolling. 

The next step in the model tests was to install a 
mechanism in the model to produce a rolling move- 
ment similar to the effect of a regular beam sea. This 
mechanism caused a light horizontal arm to oscillate 
to and fro about the centre-line plane of the model, 
and at a height just above the gunwale of the model. 
The arm was pivoted at one end on the centre line, 
and supported at the other end by asmall wheel running 
along a track shaped in a circular are in plan. The 
arm was made to perform an approximately simple- 
harmonic motion on this track, the period being con- 
trolled by varying the current supply to the driving 
electric motor. The rolling energy was controlled by 
varying the mass attached to the arm, or varying the 
radius at which the mass was attached to the arm. 
The height of the C.G. of the oscillating mass above 
the total C.G. of the model and the amplitude of the 
motion of the mass were known. From these the 
corresponding wave height, length and slope for a 
beam sea were deduced. 

The fins were operated by hand control through 
Bowden cable connections, arranged so that no appreci- 
able force was applied to the model by the operation 
of the cables. ‘The control was connected in such a 
manner that, when the movable part of the port fin 
went up, the starboard member went down, and 
vice versa. The operating levers were attached to a 
bridge on the carriage above the model. The operator 
sat astride this bridge facing forward and with the 
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levers between his knees. A mast was fitted near 
the bow of the model, so that it moved to and fro 
in front of the operator. The angle of tilt of the fins 
was varied by setting stops in the fin tillers. Electric 
contacts were to give records of the periods 
of the oscillating weight, and also in some cases of the 
movement of the fins. The period of roll was obtained 
from the gyro recorder 

With the rolling weight in the central position the 
medel was rolled by operating the fins in time with a 
metronome as the model advanced. In this manner 
records of the steady amplitude of roll (out to out) for 
various angles of fin tilt, and for a number of periods in 
the vicinity of synchronism, were obtained. The results 
of these tests for this model are given in Fig. 4, page 319. 
It may be noted that the synchronous period of forced 
rolling is independent of amplitude, but tends to shorten 
with increasing speed of advance. Too much importance 
should not be attached to this point, in view of the 
lack of precise definition of the amplitude peaks in 
Fig. 4. The weight on the oscillating arm was now 
chosen to give an amplitude of roll exceeding 40 deg. 
total, at 15 knots, with fins in position but not operat- 
ing. This same oscillating weight gave a total ampli- 
tude at 20 knots of 33 deg., and at 27 knots of 28 deg., 
a measure of the reduction in roll due to increased 
speed of advance in the same beam sea. The model 
was also rolled at 20 knots with the fins removed 
and the same oscillating weight to find the bilge keel 
effect of the fins in position but not operating. The 
amplitude (out to out) increased from 33 deg. to 
42 deg., say 9 deg., and an angle of this order should 
be added to the maximum amplitude at the other 
speeds to obtain the foreed roll of the unstabilised vessel. 

Stabilising was carried out by allowing the model 
to build up a steady roll under the action of the oscil- 
lating weight; then the operator put the fins into 
action and reduced or completely destroyed the rolling 
movement, the weight, of course, continuing to oscil- 
late all the time. In carrying out this action the 
operator reversed the fin tilt in time with the reversal 
of the rolling motion of the model, as indicated by the 
mast. His endeavour was to reverse the fin tilt 
immediately the model commenced its return move- 
ment, thus simulating the action of the precessional 
gyro control of the ship. Slight anticipation of this 
moment was beneficial, and any appreciable lag was 
detrimental. Naturally, some experience was re- 
quired before the human gyro worked satisfactorily, 
and even with experience, when the power of the fins 
completely stopped the roll, thus bringing the mast 
to rest, it was no easy matter to maintain the com- 
pletely stabilised condition. Simultaneous records of 
model movement and fin movement were taken on 
one diagram and compared with similar diagrams 
taken on ship trials, so that it was possible to ensure that 
the fin movement on model and ship was similarly timed. 

One important point emerges from the stabilising 
tests, namely, that in a ship which has to be stabilised 
over a wide range of speed some means of adjusting 
the fin output of stabilising moment to the demand is 
most desirable. It may be noted that, whereas the 
fins require about 25 deg. tilt to hold the effect of the 
oscillating weight to about 10 deg. total roll at 15 knots, 
10 deg. tilt are sufficient at 27 knots. This is in 
reasonable agreement with the stabilising forces 
arising from the fins in the two conditions. The case 
is otherwise in forced rolling (Fig. 4), which with 
25 deg. tilt is 31 deg. at 15 knots, and with 10 deg. tilt 
is only about 22 deg. at 27 knots. The difference, of 
course, arises from the large increase in resistance to 
rolling due to increased speed of advance av large 
amplitudes, and illustrates the point that in holding 
the vessel stabilised, or substantially stabilised, the 
forees to be contended with are the wave forces on 
the vessel, and the resistance of the model to rolling 
plays a very small part in the final results although it 
affords a useful approach to the problem. To put 
this point another way : two vessels of the same dimen- 
sions, GM and period, but with vastly different 
resistance to rolling, will roll to very different ampli- 
tudes in the same sea, but will require the same stabilis- 
ing couple in that sea for complete or nearly complete 
stabilisation. 


(To be continued.) 





POWDERED ADHESIVE FOR PLywoop.—tThe bulletin of 
Messrs. Aero Research Limited, Duxford, Cambridge, for 
September, No. 33, describes in detail the properties and 
method of application of Aerodux 14, which is an adhesive 
in the form 6f a dry powder of the phenol-formaldehyde 
type. It is prepared for spreading by dispersion in 


water, methylated spirit, or a combination of the two, 
and may be allowed to dry before the hot-pressing 
operation required for curing, a characteristic which 
makes it of particular service in preparing involved 
assemblies. The publication contains all necessary 
information on heating times and temperatures, thick- 
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568,980. Furnace-Atmosphere Circulation. G.W.B. 
Electric Furnaces, Limited, of Dudley, and J. McDonald, 
of Dudley. (2 Figs.) October 11, 1943.—The invention 
is an arrangement of drive for a fan used for circulating 
the internal atmosphere of a furnace. The fan drive is 
designed to be compact and convenient, especially for 
heavy-duty fans and for the higher temperature furnaces, 
such as those operating at 500 deg. C. or more. The 
vertical motor is mounted over the furnace roof through 
which passes the spindle 2, which carries the internal 
fan at the end 2a. The spindle is hollow from the top 
to the furnace wall and a fixed water-inlet pipe 3 supplies 
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cooling water to the bottom of the bore. The inlet pipe 
is mounted on the top of a tank 4 surrounding the 
upper part of the hollow spindle above the motor and a 
vertical spigot 5 surrounds the spindle and extends 
above the water level. The upper end of the spigot lies 
under a conical deflector 6 mounted at the top of the 
hollow spindle, so that water emerging at the top of the 
spindle is thrown out into the chamber from which the 
water escapes through the outlet 7 at the required 
height. Effective cooling is thus provided without the 
necessity of a gland to protect the windings of the motor 
from the water. A similar spindle arrangement can be 
adopted for horizontal drives. (Accepted April 30, 
1945.) 


METALLURGY. 


567,829. Bottom-Casting of Ingots. J. and J. Dyson, 
Limited of Sheffield, H. A. Bethel, of Stocksbridge, and 
S. H. Brooks, of Stannington. (4 Figs.) November 9, 
1943.—The invention is a design of “ trumpet guide ” 
used to carry molten steel from the ladle to the base- 
plate in which it is led to the open-ended ingot mould, 
and its object is to avoid the difficulties experi- 
enced due to distortion of the guide bricks during the 
setting when these latter are of the conventional cylin- 
drical shape. A series of hollow bricks 10 are connected 
together by spigot and socket joints. Each of these 
bricks is square, with rounded corners, in cross section. 
The internal shape of the bricks is circular in cross section 
to provide a cylindrical conduit. The uppermost brick 
has a flared mouth to receive molten steel from a ladle. 
The lowermost brick is recessed at the base to fit a con- 
duit in the base plate leading to the ingot mould and the 
outside of this lowermost brick has a chamfered flange 
around its lower end. The assembled hollow bricks are 
encased in a cast-iron jacket 14 shaped to fit round the 
substantially square section of the bricks, and the casing 
is longitudinally divided along diagonally opposite edges. 
To assist in locating the two halves of the jacket, longi- 





ness of bond, moisture content, etc. 





faces of the jacket halves. Lugs 16 on each half-jacket 
take the clamping bolts 17. The undivided edges are 
strengthened by longitudinal ribs 18 running between 
lugs. Handles for lifting the complete assembly are 
provided by steel rods, bent to shape and bifurcateg at 
the ends, which are embedded in the lugs and the walls 
of the jacket respectively. The jackets halves can be 








reinforced by longitudinal embedded rods 21. The 
n 
1s 
< 
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7 
67,829) 
upper ends of the jacket halves 14 are flared to fit round 


the flared mouth of the uppermost brick and their lower 
ends are undercut to fit round the chamfered flange and 
prevent the brickwork from falling out of the jacket when 
it is lifted. When the bricks 10 are connected together 
by their spigot and socket joints and the two jacket 
halves 14 are brought together, the main clamping 
pressure is applied to the corners of the bricks where the 
thickness and strength are at a maximum. (Accepted 
March 5. 1945.) 


MISCELLANEOUS. 


567,587. Coating Wire. W. T. Henley’s Telegraph 
Works Company, Limited, of Dorking, and H. C. Hoban, 
of Dartford. (3 Figs.) August 4, 1943.—In the coating 
of wire with enamel or lacquer it is the practice to use a 
wiper or die through which the coated wire is drawn 
for the purpose of limiting the thickness of the coat- 
ing and also to smooth the coating on the wire. 
The invention is a die for this purpose. The die 1 shown 
is suitable for use when coating fine wire of circular 
section with a viscous enamel. It is formed out of a 
Piece of sheet metal having the requisite degree of 
elastic deformation. The blank is of rectangular form 
and about five times as long as it is wide. A cut 2 is 
made, without removing metal, on the longitudinal 
centre line from one end to a point about three-quarters 
along the length of the piece. At the end from which 
the cut is made the two parts 3 and 4 are chamfered off 
to provide a V-shaped opening leading in to the cut. 
The two chamfered ends 3a and 4a are permanently 
bent slightly in opposite directions out of the plane of 
the piece. Atits other end, the cut 2 leads to an opening 5. 
This gives more flexibility at thisend of the piece and also 
serves to terminate the cut in such a way as to remove 


Fig.t. 
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the possibility of extension by tearing. The die aperture 
is formed by drilling a hole 6 in about the centre of the 
piece and on the line of the cut 2. The hole is made 
slightly bell-mouthed on that side at which the wire 
enters. Sheet-metal dies constructed in accordance with 
the invention are mounted side by side in a frame con- 
sisting of bars lying above and below the dies and spaced 
a@ short distance apart so as to permit the dies to have a 
slight play in the direction of travel of the wire, which is 
taken up as soon as the die engages the viscous covering 
on the wire. In the example of die frame 7 shown in 
Fig. 2 there are two lower bars 8, which are held in 
spaced parallel relationship by a bridge piece at one end 
of the frame, and two upper bars 10 which are each 
secured at one end to the lower bar by a hinge and 
held detachably at the other end by a snap fastening. 
The central part of each lower bar has in its upper 
surface a recess to receive a number of sheet-metal dies, 
the length and depth of the recess being such that each 
die can float in the direction of travel of the wire and 
also laterally to a slight extent. By hinging the upper 
to the lower bars and securing the former by a snap 
fastening, the frame can be opened readily to permit the 
dies to be turned so as to lie in a plane normal to the 
lower bars 8 to facilitate the entry or withdrawal of the 





tudinal ribs and grooves are formed along the mating 





wire. (Accepted February 21, 1945.) 
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INVESTIGATION ON 
CUTTING-TOOL ANGLES. 
By M. Lirrmann, A.M.I.Mech.E. and 
R. Neumann, Dipl. Ing., A.M.I.Mech.E. 

(Concluded from page 304.) 
Tue relations found previously, viz., 
tan 7 = / tan® € + tan? v 
tan v 
tan 4 


lend themselves to representation in nomograms. 
On nomogram Fig. 14, + is found as the point of 
intersection of the middle line with a line con- 





tan § = 











it may be desirable to explain how it is produced.* 
In it logarithmic scales are not employed, projective 
scales being used, and its principle is a geometric 
relation known as the theorem of Menelaos. If 
the side B C of a triangle A B C is produced beyond 
C (see Fig. 16), a line X Y Z is drawn intersecting 
the side AC of the triangle, in Y, and a line KC 
is drawn parallel to Z X we find 

BX BZ CY KZ 

xC ZK YA ZX’ 
and by multiplication 

BX CY BZ KZ 

xC* YA ZK*“7Za' 
If both sides of this equation are multipliéd by =? 





scale from a suitably chosen centre, that of ¢ by 
parallel projection from the 6 scale (with inverted 
notation) and the scale for v by projection of the 
é scale from point 5 = 45 deg. The point corre- 
sponding to v = 90 deg. is here at infinity. 

Making use of the nomograms we are now able 
to determine, for any value of side-rake and back- 
rake, the angle of maximum slope and its direction, 
and we may now ask in what relation these angles 
stand to the true-rake angle and to the direction of 
chip flow as determined by Friedrich’s method. It 
may be safely assumed that a tool will work most 
efficiently if its true-rake is chosen equal to the angle 
of maximum slope and if the direction of maximum 
slope is equal to the direction of chip flow, or in 
other words, a tool for which 8—e=8@ will 
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necting the respective value of ¢ with that of v 
on the outer lines. This nomogram is drawn for 
values of ¢ and v between 0 deg. and 30-deg. 

The calibration of such nomograms is simply 
found by marking the values of tan? of the respective 
angles on the outer parallel lines to a convenient 
scale and to half that scale on the middle line. 
It is also possible, of course, to choose different 
scales for the two outer parallels, in which case the 
middle line must be shifted appropriately to the 
left or right. 

On nomogram Fig. 15, 5 is found on the left-hand 
sloping line as the point of intersection of this line 
with a line connecting the values of v on the hori- 
zontalline and those of £ on the right-hand sloping 
line. 

As this form of nomogram is based on a principle 
apparently not very well known in this country, 





Fig. 14. sot Fig.15.  %,90° 
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then 
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$1, ¢2 and ¢, are laid out as projective scales 
and as Z is moved from A to B and Y is moved 
from C to A the values of ¢, and ¢3, respectively, 
change from 0 to , while as X is moved from C 
to infinity, ¢, changes from « to 1. The respective 
scales may be chosen appropriately by making, for 
instance, 


$y =k, v1, ds = ks te, ds -;*: 
which results in the relation 
¥, X 2 X y= 1, 
so that the marking corresponding to ¥, = 1 is 


brought back from infinity to a finite value. 
In nomogram Fig. 15, 


¢, corresponds to tan 8 


2 ” tan é . 
1 


$s ae tan v 
the scale for 5 being obtained by projecting a tan- 





* M. Pirani and I. Runge, “‘ Graphische Darstellung in 
Wissenschaft und Technik,” Berlin and Leipzig (1931). 
F. M. d@’Ocagne, “ Traité de Nomographie,” Paris, 
1899, pages 180-182; Capt. M. A. Lafay, “‘ Abaques 
relatifs & la polarisation elliptique,”’ Journal de Physique 
théorique et appliquée, 3° série, vol. 4, page 178 (1895). 
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show the smallest resistance in the actual cutting 
process. ¥ 

The choice of the appropriate angles may be 
accomplished by first finding @ from the diagrams 
Figs. 8 or 9, page 262, ante, adding to this angle the 
side-cutting edge angle or approach angle « for deter- 
mining the angle 5, then chosing angle 7 according to 
the material to be cut, determining from nomogram 
Fig. 14 corresponding values of v and é in such a 
manner that their combination according to nomo- 
gram Fig. 15 leads to the same angle 5 as determined 
above. 

This, however, is a rather cumbersome method, 
and it would be more convenient if all these opera- 
tions could be carried out by using one or two com- 
bined diagrams. This combination is made possible 
by two artifices. First, the curves for @ as given in 
Fig. 8 are redrawn and set side by side as shown in 
Fig. 17, page 322. In doing this, the values 6 + «, 
instead of 6, are used as ordinates and the calibration 
of the scale for @ + «isnot made regular as that for @ 
in Fig. 8, but projective as the scale for 5 in nomo- 
gram Fig. 15. Actually, as we saw above, 0+ «=86. . 
The second artifice consists in finding on nomo- 
gram Fig. 14 values of ¢ and v corresponding to the 
same value of 7. These values of £ and v are then 
marked on nomogram Fig. 15 and connected by 
straight lines which form enveloping tangents to 
curves 7 = const., the so-called “sliding curves,’’* 
as shown on the right in Fig. 17. 

While Fig. 17 gives the functional relations 
between the tool angles and the values of feed, 
depth of cut and nose radius for a tool with a side- 
cutting-edge angle or approach angle « = 10 deg., 
Fig. 18 gives the same relations for tools with a nose 
radius r = 3 in. and with different approach angles. 

The reason for calculating the angles of rotation 
has still to be given. The tool face may be shaped 
for new tools by milling the tip seat on the shank or 





* Pirani and Runge, loc. cit., page 129. 
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for worn tools by grinding the tip. In its first 
position, the face lies in the zy-plane with one edge 
(say BO) lying in the y-axis. For preparing the 
first cut or grind it is rotated through angle ¢ around 
the z-axis in the direction + y to +z. The edge 
B O then forms the angle é with the y-axis (second 
position). A milling cutter or grinding wheel is 
moved horizontally in the direction + y. The new 
edge thus lies again in the y-axis. For preparing 
the second cut or grind the tool face is now rotated 
through angle v’ around edge O B in the direction 
+2 to +2 (third position). The milling cutter or 
grinding wheel is moved horizontally in the direc- 
tion +z. TheedgeOBremains. The base of the 
tool now forms the angle 7 with the face of the tool 
(or with the zy-plane). 

In actual work it is preferable to cut the face in 
a single operation, either by performing the two 
rotations before cutting or grinding or by rotating 
the tool through the angle 7 round an axis forming 
the angle 5 with the z-axis (see Fig. 12, page 304, ante). 

With the combined diagrams Figs. 17 and 18 the 
main purpose of this investigation is completed. 
They enable the optimum values of the side-rake 
and back-rake to be determined for given values of 
feed, depth of cut, nose radius and approach angle, 
or conversely the appropriate values for the latter 
variables to be found if side-rake and back-rake are 
known. In the first case, the angle @ + ¢« = Scorres- 
ponding to a certain feed, depth of cut and nose 
radius (or approach angle) is found on one of the 
curves on the left of the diagrams. Projecting 
horizontally from the particular point on the curve 
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to the right-hand scale, a tangent is drawn from the 
corresponding point on this scale to one of the 
7-curves chosen according to the material to be cut. 
The points in which this tangent intersects the 
scales for v and é give the side-rake and back-rake. 
In the second case, the line connecting the respective 
marks for side-rake and back-rake determine the 
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v 
a Sa a = 


| angle § = 6 +-e,on the vertical scale and appropriate 
| values for feed, depth of cut and nose radius or 
| approach angle are found by drawing the horizontal 
| line to the left from the respective marking so that 
| it intersects the curves on the left of the diagrams. 

Reference may now be made to the use of negative 
rake angles. For this purpose it is necessary to 
give accurate definitions for the signs of the different 
angles, particularly as Simon* calls the angle A 
(which corresponds to angle ¢ in our nomenclature) 
positive if the cutting edge slopes down towards 
| the point of the tool while we should call it negative. 
| Table III gives the necessary definitions and also 
| indicates from which corner of the tip the maximum 
slope 7 slopes downwards (see Fig. 1, page 261, ante, 
and Fig. 19). 


TABLE III. Signs of Angles. 
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According to the results of the analysis of chip 
flow by Friedrich’s method, the value of @ is always 
positive (sense + y to + xz). With a negative 
value of top rake, as recommended for certain 
materials, either v or € would have to be negative. 
This would cause 8 also to be negative and the 
requirement § = @ + «could not be fulfilled. There- 
fore it might be best to make é also negative if v is 
made negative, and vice versa. It must be observed 
that the upward slope of the face, other conditions 
remaining unchanged, will result in an increase 
in the power required for cutting, but, on the 
other hand, the life of the tool will be increased to 
@ much greater extent. 

In conclusion, reference may be made to the 
influence of top-rake, side-rake and back-rake, 
respectively, on the strength of the tool. As pre- 
viously stated, it is the wedge angle which deter- 
mines the mechanical strength of the tool. With a 








* loc. cit. 
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Fig.20. 
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given top-rake y and a given relief angle a the wedge 
angle f is also known, since the wedge angle is 
p= 90 deg. — y—a provided these angles are 
measured in a plane perpendicular to the cutting edge. 
The top-rake should therefore be made as small as 
possible for increasing the strength of the tool and, 
as stated, is even made negative in some cases. 
For a given value of top-rake it may be asked how 
the strength of the tool is affected by the relative 
values of back-rake and side-rake. It is safe to 
assume that for increasing the strength of a tool 
with a given top-rake it is desirable to decrease the 
side-rake by increasing the back-rake. Assuming 
the relief angle a to be 7 deg., which is an average 
value, the curves Fig. 20 have been plotted which 
show how the value 

tan (90 deg. — v — «) = tan (83 deg. — v) 

will vary with different values of 7 and ¢. This 
value tan (83 deg. — v) may be considered to be a 
measure of the mechanical strength of a tool per 
unit length of cutting edge and unit feed as far as 
shear strength is concerned, under the assumption 
that the thickness of the tool is large compared with 
unit feed. 

It will be noticed that the curves for é = 15 deg., 
10 deg., and 5 deg. which, at the value 7 = 30 deg., 
start at values for tan (83 deg. — v) of about 1-5 
diverge and show a sudden break at the same value 
of tan (83 deg. — v) = 8-14. This break occurs at 
those points for which ¢ = 7 and therefore v = 0. 
Obviously, the value of + can never be smaller than 
either v or é, as in a right-angled triangle the 
hypothenuse can never be smaller than either of the 
other sides. A further increase of the strength of 
the tool will only be possible by making é < 0. 
The curves thus obtained are shown on the left of 
the ordinate axis. They all go up to infinity and 
return from — o as indicated by the chain-dotted 
lines below the abscissa. 

From the curves it may be seen that the strength 
of a tool with say + = 10 deg. is more than doubled 
if the back-rake is increased from 5 deg. to 10 deg., 
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and that with <0 much higher strengths are 
obtainable. These considerations of course are only 
of theoretical value, as with a practical tool the 
assumption of an infinitely large thickness does not 
apply. It may be stated, however, that with increas- 
ing positive-rake angle the wedge angle, and there- 
fore the resisting section of the tool, are decreased 
while with increasing negative-rake angle the vole 
angle and the resisting section are increased. 
decrease and increase of the resisting cain are 
related in a similar way tothe tangent of the result- 
ing wedge angle. 

Conclusions.—The results obtained so far may 
be summarised in the following conclusions :— 

(1) The American definition of top-rake is not 
satisfactory as it is based on the direction of chip 
flow which itself is not well defined. Practical 
measurement of this angle is difficult. 

(2) An investigation of chip flow and its depend- 
ence on the shape of the tool and especially on feed, 
depth of cut, nose radius and side-cutting edge 
angle (approach angle) for a single-point tool on a 
lathe shows that, calling @ the angle between direc- 
tion of chip flow and the plane perpendicular to the 
axis of the workpiece, (a) with constant values of 
depth of cut and approach angle the angle 6 de- 
creases slightly with increase of feed and decreases 
with increase of nose radius (in general more with 
smaller and less with larger radii) ; (b) with constant 
feed and approach angle the angle @ increases 
greatly with increasing depth of cut and in general 
decreases with increasing nose radius; (c) with 
constant depth of cut and constant nose radius the 
angle @ decreases slightly with increasing feed dnd 
with increasing approach angle ; (d) with constant 
approach angle and constant nose radius the angle @ 
increases with increasing depth of cut (greatly with 
small approach angles, and slightly with large 
approach angles) and decreases slightly with in- 
creasing feed ; (e) with constant feed and constant 
nose radius the angle @ increases with increasing 
depth of cut and decreases with increasing ap- 








proach angle. 





(3) Side-rake wv and back-rake £, together 
determine the maximum slope 7 of the tool face 
and the direction 8 of the maximum slope relative 
to the plane perpendicular to the axis of the work 
piece. 

(4) The angles mentioned under (3) are con- 
nected by simple formule, viz., 

tan r = \/tan® f+ tan*v 
dae otk tan v 
tan € 
These formule are preferably represented by 
nomograms. 

(5) With « + 0 the direction of the maximum 
slope relative to the plane perpendicular to the axis 
of the work piece is 5 — «. 

(6) Provided that other conditions remain un- 
changed, a tool will work more efficiently if its true 
rake is made equal to the angle of maximum slope 
and if the direction of maximum slope is equal to 
the direction of chip flow (8 — « = 6). 

(7) If practical research or practice itself have 
indicated the value of one of the rake angles, the 
selection of the other tool angles is facilitated by the 
use of a combined diagram incorporating the results 
obtained for the direction of chip flow and the 
nomograms suitably transformed. 

(8) As in all cases, owing to the influence of the 
nose and the end-cutting edge, the flow of chip 
will never be perpendicular to the side-cutting edge, 
the direction of maximum slope should not be 
chosen at right angles to the side-cutting edge and 
therefore the true rake of the ideal tool must be 
combined from the side-rake and back-rake. 

(9) From theoretical considerations, the conclu- 
sion may be drawn that the back-rake should also 
be made negative if the side-rake is negative. 

(10) An increase of the true-rake in the positive 
direction decreases the strength of the tool. An 
increase of the true-rake in the negative direction 
increases its strength. The decreasing and increasing 
strength is related to the tangent of the decreasing 
and increasing wedge angle. 

The authors wish to express their thanks 
to Messrs. Cutanit, Limited, for suggesting this 
investigation, for enabling them to carry it ‘out 
and for permitting its publication. They also wish 
to thank Dr. G. Schlesinger and Dr. D. F. Gallo- 
way for their interest in the work. 
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Time Study and Motion Economy for Supervisors. By 
JaMES D. SHEVLIN. National Foremen’s Institute, 
Inc., Deep River, Connecticut, U.S.A. [Price 2 dols.] 

Time Study and Rate-Fixing. Edited by The Institute 
of Economic Engineering. (Based on lectures given by 
PrRoFEssoR F. L. MEYENBERG, M.I.Mech.E.) Sir 
Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.C.2, and The Engineer’s Digest, 
120, Wigmore-street, London, W.1. [Price 20s. net.] 

THESE two books might almost be called the alpha 
and the omega of time study. Mr. Shevlin’s book 
is a small volume of some 50 pages in which the 
most elementary notions of economy of movement 
are put forward in an effective and characteristic 
American presentation. Smart phraseology and 
slogans, and elaborately coloured charts, make up 
the book, which is intended for foremen and contains 
little of substance. Professor Meyenberg’s book, 
on the other hand, contains a mass of information 
and data which goes far beyond the present general 
practice of time study, but in a diffuse style and with 
poorly presented illustrations. 

Time study is essentially a matter of common 
sense. The American book conveys this much at 
any rate, whereas the English book, which is of 
incomparably greater value as a contribution to 
the subject, sometimes tends to clothe the obvious 
in a cloud of arithmetic and “ methods.” This is a 
pity, because one of its objects is to overcome the 
belief that scientific methods of time study are 
“*a mere theoretical deduction,” and to make them 
‘““a basis for use in industrial concerns in this 
country.” Professor Meyenberg’s experience was 
gained mainly in German industry, and this tendency 
to over-systematise will strike most English readers 





as a characteristically German fault. Again, prin- 


324 


ENGINEERING. 


OcT. 26, 1945. 








ciples are illustrated rightly by examples, but the 
examples, especially in the case of machine times, 
are pursued with such thoroughness of detail as to 
invite the question whether it would not be better 
to spend all this effort in assimilating principles 
that can be applied more generally. The book is 
sponsored by the Institute of Economic Engineering, 
who admit that the examples given, which relate 
mainly to turning and grinding, are of limited 
application, and offer to publish further examples 
at a later date if there is sufficient demand. A 
vista of endless data is thus opened up, which seems 
altogether unrelated to the present state of the 
practice of time study. 

The essence of time study is accurate estimation 
for the particular circumstances in which a job is 
to be done. Professor Meyenberg himself empha- 
sises this, but it does appear that the method of 
dealing with the subject by over-elaborate pre- 
sentation of particular examples may only encourage 
the worst error of time study, namely, the mis- 
application of precise data to conditions different 
from those in which they were obtained. In the 
hands of a really competent man who knows what 
he is about, this should not happen, but such a 
man does not need to be told in such detail how 
to set out simple arithmetical relationships in graphic 
or tabular form. This criticism voiced, it must be 
said that Dr. Meyenberg’s examples are informative, 
and his attitude to the subject eminently sound and 
cautious, with ample warnings of its pitfalls. He is 
not afraid to condemn prevalent practices where 
these have evolved in a direction away from prac- 
tical realities. Im ordinary engineering science, 
rules may persist after they have lost their original 
validity with no worse result than loss of mechanical 
efficiency or material, but in time study the penalty 
is suspicion on the part of the works personnel, 
which may take a long time to remove. That part 
of the book dealing with rate-fixing as a means of 
affording a fair reward to skill and effort is, in fact, 
particularly good. dios Gy 

In view of the similarity in title of these two 


books, attention may be drawn to the fact that their 


objectives are quite different. Mr. Shevlin’s aim 
is to point out how production may be accelerated 
by attention to such simple matters as the avoidance 
of movements, the balancing of hands, 
the use of well-designed holding devices, etc.— 
in fact, motion study. Professor Meyenberg, 
however, is concerned with methods of estimating 
accurately the time that a job should take, for the 
purpose of rate-fixing. “‘ Time study ” is a particu- 
larly vague term, and it will thus be seen that it is 
used in quite different senses, even by the experts. 


Cutting Tool Practice. By H. C. Town, M.I.Mech.E., 
and D. Porrer. Paul Elek (Publishers), Limited, 
Africa House, Kingsway, London, W.C.2. [Price 
13s. 6d. net.] 

Tue theory and practice of cutting tools has been 

much stimulated by the war, so that this up-to-date 

book meets at least part of a real need. It covers 
the selection of cutting-tool materials ; lathe tools, 
with a useful comparative table of designations of 
standard grades of carbide tools ; and drills, includ- 
ing a detailed description of methods of square-hole 
drilling. Down-cut, negative-rake and “ hyper-” 
milling cutters are fully discussed, and there are also 
useful chapters on broaching, screwing taps, hobs 
and diamond tools; while heat treatment, tip 
brazing and tool-cutter grinding are also dealt with. 
No mention is made, however, of screwing dies nor 
of planing, shaping and slotting tools ; while, except 
for an indication as to the correct designation of 
right-handed and left-handed cutters, end mills 
and key-seating cutters are not referred to. These 
are rather serious omissions and notes on the 
grinding of end mills, in particular, would have been 
valuable. The table of grits and grades of grinding 
wheels would have been more helpful if it had been 
comparative ; as it is, only one manufacturer’s 
numbering is given. The book is well illustrated 
with plates and diagrams in the text—a total of 

122; but, while the figures on the plates have been 

numbered serially with the figures in the text, the 

plates are not bound in that serial order and there 

are no references in the text to indicate where a 

particular plate is to be found. 





WHY ENGINEERS. SHOULD STUDY 
HISTORY.* 
By S. B. Hamitton, M.Sc., A.M.Inst.C.E. 


THE early years of any engineer’s career are so fully 
occupied in mastering current methods of solving 
immediate problems that they afford scanty leisure for 
the consideration of the steps by which these methods 
were evolved ; but should the engineer be called upon 
to instruct others, and to explain the precise meaning 
of the terms, and the anatomy of the devices he uses, 
he can hardly fail to notice that he is the heir to the 
thought and skill of many who have gone before. 
Curiosity alone may drive him to study the past in 
order to understand the significance of the present. 
Once the search for causes and origins has claimed its 
devotee, he has engaged in a search which may prove 
comparable in fascination to that pursued by the hero 
of detective fiction, especially as he is seeking to trace 
the motives and actions, not of the imaginary per- 
petrator of a hypothetical crime, but of the real pioneers 
who blazed the trail along which mankind is marching 
to an unknown future to which he hopes to make his 
own contribution. 

There is no better ground from which to start an 
expedition into what (for want of a better term) may 
be called the cultural field than one’s own profession. 
In the author’s case, the starting point was structural 
engineering. Its history proved a sparsely cultivated 
field, for, though many works of merit have been 
written on the development of building on the esthetic 
side, there were few which treated it from the stand- 
point of construction. Choisy’s great Histoire del’ Archi- 
tecture has not been translated into lish. The best 
English equivalent, Hope Bagenal’s Theory and Ele- 
ments of Architecture, has not advanced beyond vol. I, 
and that is out of print. 

The history of construction leads one through history, 
ancient and modern, in its most interesting aspects. 
Back through the Middle the historian of struc- 
tures must trace the development of building types 
and methods: through classic Greece and Rome to 
the ancient East; and, having arrived so far, he can 
hardly avoid an excursion into archeology, the origins 
of civilisation, and the trend of world history. The 
beginner in historical studies may feel inclined to smile 
at the queer notions of the ancients on many matters ; 
but if he examines the working of his own mind and 
those of his contemporaries, he sees how easily all slip 
into gross error in facing new problems and situations. 
The minds of modern men are better furnished than 
those of their ancestors, the thinking machinery may be 
more efficiently used, but the mechanism has changed 
very little. 

Two complementary factors are involved in any 
great discovery or outstanding invention : first, a social 
and traditional background which leads many minds to 
consider the matter important, and to prepare the way 
for its solution; and second, the ultimately fruitful 
notion which is born in the mind of one man able to 
unravel a complex of ideas which is beyond the power 
of his contemporaries. The second Marquess of 
Worcester may have anticipated the principle of 
Savery’s steam_pump; but the Marquess was not 
himself a skilled craftsman, mechanics able to build it 
successfully were not available, and the properties of 
the materials needed to withstand the forces exerted 
were inadequately understood. Savery fared some- 
what better: the need was more urgent, but, in his case 
also, lack of craftsmen and suitable material limited his 
success. Newcomen, by sidestepping the need for high 
pressure, and employing techniques already familiar, 
produced the first commercially useful steam-operated 
pump. Folk may preserve a good thing, but only an 
original mind can create it, and originality is among 
the rarest of human qualities. It is worth while paus- 
ing to consider what mental qualities go to the making 
of a discoverer and an inventor. 

Men can be divided broadly into types according to 
the degree to which they possess intelligence, character, 
persistence of motives, and sheer cleverness. Intelli- 
gence, in the opinion of many experimental psycho- 
logists, is inborn, and can even be measured on a 
roughly quantitative scale. Force of character is 
equally inborn and characteristic, but less amenable to 
measurement. His inborn degree of intelligence and 
force of character probably fix the “ ceiling” to which 
any man may rise, but whether he rises to his possible 
level depends also on another quality: whether he is 
persistent or fitful in the use he makes of his powers. 
“* Unstable as water, thou shalt not excel” may be the 
destiny of many a man able to think and quick to act, 
but too restless to keep his attention fixed. at 
part of mental fatigue arises, as Clerk Maxwell expressed 
it, “ not from those mental efforts by which we obtain 
the mastery of the subject, but from those which are 
spent in recalling our wandering thoughts.” There is 
something in thought analagous to static friction. 


Double the concentration may produce far more than 
twice the normal result: half the concentration may 
— nothing at all. Most original discoveries ang 

ey inventions have been the fruit of prolonged agony 
of mind as well as of high intelligence: the accidental 
discovery of popular legend generally proves on his. 
torical investigation to be an empty fable. James Watt 
suddenly realised, as he walked on Glasgow Green, that 
the separate condenser was the key to steam-engine 
improvement; but the idea only arose in his ming 
because he had long been wrestling with the problem, 
without apparent avail. Archimedes’s sudden appre. 
ciation of the significance of buoyancy was a similar 
reward to persistent but hitherto inconclusive mental 
effort. A falling apple may have given Isaac Newton 
the key to the problem of lunar motion, but only 
because it detonated a well-laid charge of ideas in an 
exceptionally well prepared mind. Intensely active 
thought sometimes continues to function when con. 
scious attention has been withdrawn. 

Another form of creative thought, which seems to 
leap the barriers of logic, is what we know as sheer 
cleverness, the ability to jump to significant conclusions, 
to succeed in certain situations where more solid but 
pedestrian qualities fail; but the results are seldom 
important unless applied to the fruits of strenuous 
mental effort. Humphrey Davy is a case in point. 
His discoveries were many and important. He was 
particularly apt at extemporising ingenious means of 
testing inspired hypotheses. Where a long chain of 
investigation was required he was less uniformly 
successful. Quick to respond to the interest which 
manufacturers were beginning to show in the i 
bilities of applied science, he devoted this infectious 
enthusiasm and dynamic personality, in the words of 
J. G. Crowther, to “selling science to the industrial. 
ists.” 

One remarkable feature which stands out in the bio- 
graphy of some great discoverers is the possession of 
some physical social or temperamental defect which, 
for them, made concéntration less difficult by removing 
some of the temptations to the dissipation of activity 
and interest which beset the normally all-round man 
of active mind. Isaac Newton was not sufficiently 
robust as a boy to engage freely in the games of his 
fellow schoolboys, and spent long periods in lonely 
contemplation. Faraday belonged to an_ obscure 
religious sect whose strict doctrines discouraged 
indulgence in the social pursuits and pleasures of 
ordinary men. Thomas Young, privately taught by 
a grandfather who considered Greek and Latin the 
proper mental food for a bright young fellow of six 
years of age, never mixed freely with boys of his own 
age, and to the end of his days failed to appreciate the 
mental limitations of his readers and his lecture audi- 
ences. By mathematical methods of his own, he made 
discoveries which were only recognised as sound when 
others had verified them along more orthodox lines, 
laid the foundations of the wave theory of light, found 
the key to Egyptian hieroglyphics developed by and 
often credited to Champollion, and, in the supplement 
to his lectures on natural philosophy, introduced to 
English readers the mechanical science hitherto 
developed only by French engineers. Had he spent 
his childhood like other boys, and his young manhood 
as a normal ae he would still have become 
a medical man with remarkable powers of intellect, but 
he might never have found time and inclination for 
highly original work in three or four other fields besides 
medicine. 

The mental gifts which go to make an original thinker 
a discoverer in science, an innovator in some other line 
of thought, or an inventor in some branch of technology, 
are perhaps much the same as regards sheer intellect. 
Power of mental concentration, the curiosity which goes 
behind or beyond habit and tradition, and the réfusal 
to be satisfied with the half-baked and the incomplete, 
will produce disturbing results in any field of interest. 
The choice of the field may be directed by circumstance, 
early influences, or opportunity. It may be partly 
determined by temperament: whether the individual 
is more readily interested in persons, in things or in 
records and documents. Clerk Maxwell and Lord 
Kelvin both showed high mathematical genius at an 
early age, both studied at Scottish universities, pro- 
ceeded to Cambridge, took high scholastic honours, 
became professors in the twenties, and continued 
through life to use their great gifts in advancing mathe- 
matical physics : both specialised in electro-magnetism. 
Both relied much on their ability to interpret mathe- 
matical results by forming in their minds a mechanical 
working model of the phenomena studied. Maxwell 
was of an unassuming retiring disposition, never 
appeared to work to excess, for long a or to be 
unwilling to lay aside his work to attend to social 
duties, even at his most creative period. When he 
reached the limit of interpretation by mechanical model, 
he abandoned them, relied on his mathematics, invented 
the sci of statistical mechanics, and went far in the 





* Presidential address to the Newcomen Society in 
London on Wednesday, October 10, 1945. Abridged. 





direction which led to quantum physics and relativity. 
Kelvin, on the other hand, possessed great force of 
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character, charm, vitality, and confidence in himself, 
contagious to all who worked with him. From its 
commencement, he took an interest in submarine tele- 

phy, explained scientifically why early attempts at 
long-distance communication were unsuccessful, con- 
yinced the promvters that he was right, and, within a 
few years of his first essay on the subject, sailed in a 
cable ship not merely as a scientific observer or adviser, 
but as a Director of the Atlantic Telegraph Company. 
The manufacture of cables, the machinery for laying 
them, the instruments for transmitting and detecting 
signals, all came under his attention, and to all he made 
important contributions. His instruments for detecting 
weak signals, indeed, alone made successful transmission 

ssible. In turn mathematician, physicist, engineer, 
and man of affairs, he was outstanding in all. Some 
of those who regard pure science as a higher activity 
than technical invention have regretted that he strayed 
so far into engineering and business, that he remained 
tied all his life to the mechanical views he acquired in 
youth, in which he filled many gaps, though he made 
no marked contribution to the physical ideas of the 
future. 

It is perhaps true to say that the fundamental 
research of to-day is of value because it will probably 
inspire the technical achievement of to-morrow, and 
that genius applied to invention is as meritorious in 
the light of history as ge applied to discovery. If 
all first-ciass minds felt, as did Archimedes, that 
practical applications were degrading to a philosopher, 
the march of science would be retarded rather than 
advanced, for its main incentive and its justification 
in the eyes of the world would be removed. We must 
rid our minds of the contempt for the ‘‘ base mechanic ” 
arts which for so long delayed the development of 
science no less than of technology. All great inventions 
pass, a8 Dr. H. W. Dickinson has more than once 
reminded us, through three stages: the basic idea 
which may or may not at the time of its first suggestion 
be a practical possibility ; the working model which 
shows that the thing desired can be done; and the 
commercial application. Much heated argument as to 
who deserves the credit for a particular successful 
invention has missed its point through failure to 
realise the relative importance of the three stages. 
In some cases one, and in some another, of these 
stages is most difficult to accomplish. 

Faraday’s skilled experimental work and inspired 
imagination laid the foundations of electromagnetism. 
Clerk Maxwell found in Faraday’s magnetic field and 
lines of force a view of phenomena which could be 
given a mathematical dress. Sudden changes in the 
field should, by his equations, cause waves of ene 
to radiate from the source of the disturbance. Within 
a certain narrow band of wavelengths this radiation is 
perceived by the human eye as light, but outside that 
band longer and shorter waves must also exist. Maxwell 
himself made no attempt to demonstrate the existence 
of these invisible waves ; that was done by H. R. Hertz 
a decade later. To make these waves a medium of 
radio communication required the application over 
many years of engineering skill by Marconi and others. 
Maxwell, Hertz, Marconi each contributed in his own 
particular way : prediction, demonstration, application, 
were separate but equally necessary steps towards the 
final result. So it is in all scientific and industrial 
development. Ideas are barren till they are fertilised 
by experience: experience teaches nothing until it is 
harnessed to ideas. Human progress is a matter of 
team work between the curious, the adventurous, the 
industrious, and the ambitious. 

Man is a creature of imitation and of habits. These 
habits, when they are general in a community, are its 
morals and its institutions ; they have all the momen- 
tum of the “going concern,’ which Sir Halford 
Mackinder (Democratic Ideals and Reality, 1919) regards 
as one of the great determinants of the course of 
history. The momentum of the going concern has 
played a large part in the history of inventions. A 
new idea which threatens habitual behaviour, and 
challenges existing interests, evokes powerful opposi- 
tion. The coming of the railways, steam propulsion of 
ships, mechanically driven vehicles on the roads, are 
familiar instances. The timid promoter withdraws : 
the keen enthusiast collects a band of kindred spirits 
with whom the new idea becomes an obsession. A new 
idea, theory or invention may wither away, or it may 
triumph and set a fashion which becomes a going 
concern with followers as vehemently opposed to 
change as were the defenders of the group of ideas it 
displaced. Within a decade, steam railways changed 
from a menace to a mania. Tramways in narrow 
streets, in a very few decades, passed through the 
phases of a novelty, an institution, and a lingering 
obstruction defying the substitution of more flexible 
means of public transport. The tyranny of fashion 
extends even to details. The automobile of forty years 
ago was a piece of machinery which could hardly be 
driven except by a skilled mechanic. Now, its control 
can be learnt by a person who never dares to look 
below the bonnet. 





The first inventor, or artist, produces a new idea or 
develops a method of obvious utility or merit; it is 
copied and improved ; soon, it may be by the original 
inventor himself, practical perfection is achieved. 
Those who follow can only copy; they cannot excel ; 
the process may be simplified, or something near the 
same result attained with less effort and expense ; 
but a new standard of excellence is impossible until a 
new beginning has been made in a fresh direction. 
Isaac Newton, as he himself declared, stood upon the 
shoulders of giants; but though many, in the subse- 
quent two centuries filled in his framework, none 
added fundamentally to his mechanical outline of the 
universe. Einstein and others, standing on Newton’s 
shoulders, made a fresh start. Following the incon- 
clusive theories advanced by Galilei, Mariotte, Belidor 
and others, Coulomb, in 1773, solved a number -of 
statical problems which formed the basis of the theory 
of structures ; no comparable subsequent advance was 
made on his lines. Graphical methods were introduced 
a century later, and again completed in a generation. 
Subsequent advance in structural theory lay in con- 
sidering elastic deformations, in more and more com- 
plicated ways, unti] Hardy Cross introduced a method 
of successive approximations which rendered them 
nearly all, for saga purposes, obsolete. 

The atmospheric steam engine, though others built 
it in larger units, remained in principle as Thomas 
Newcomen left it. By scientific refinements and the 
use of better tools, Smeaton Coubled its efficiency 
without changing its principles. The next advance 
had to be a radical change: James Watt’s separate 
condenser. Watt practically perfected the low-speed 
low-pressure condensing engine in nearly every detail. 
Further advance could only follow the abandonment 
of low pressure and low s . The steam turbine, in 
a similar manner, was rapidly brought from protot 
to practical perfection. Instances could be multiplied 
indefinitely. Every new idea is soon developed as far 
as it will go, and remains either a model of perfection, 
or the spring board for a fresh advance in a new 
direction. W. J. Perry, in one of the most important 
chapters of his stimulating book, The Primordial 
Ocean, has shown that this principle has applied 
equally to the fine arts in all ages. 

A high civilisation is only possible where all sorts and 
conditions of men can co-operate and mutually forbear. 
No man is really civilised or adult in mind until he 
comes to realise that the past, the present and the future 
are one and indivisible. To live and think only in the 
present, to ignore the past and disregard the claim of 
the future is to remain infantile and barbarian. We 
are still suffering from the adult infantilism of the 
go-getters who use industrial revolutions only as an 
opportunity to exploit the new means of power and 
production for immediate personal gain, heedless of 
the human and material waste and mess they were 
leaving to be cleared up by posterity. The only cure 
for mental myopia is to take a long view; to relax 
attention for a while from the urgent problems of the 
present ; to retreat into the past and from a distant 
viewpoint in time to correct the distorted perspective 
of a too foreshortened view. History can thus provide 
a truly recreative relaxation. 

Our Society held its meetings throughout the war. 
Our Council has even continued its deliberations in an 
air-raid shelter, solemnly discussing its future pro- 
gramme, while, a few miles away, a battle was joined 
in the air which might decide whether or not we 
ourselves should have any future. Was that escapism ? 
It may have been, for in those days it was more 
pleasant to contemplate either the past, or the future, 
than the present. We were not, however, taking 
refuge in phantasy ; we strove to preserve a past too 
precious to be forgotten, for the sake of a future full 
of uncertainty. Escape which keeps hope alive, and 
retains an oasis of sanity in a world gone mad, is not 
to be derided. 

In a certain aspect, historical study is of the nature 
of a hobby, in that it seldom serves any immediate 
physical or financial need; but it is a hobby which 
deepens the background of interest in life. Hobbies 
often seem odd to those who do not share them; but 
no member of the Newcomen Society suspects that 
his own speciality may seem odd to his fellow members ; 
nor do their special fields of study seem odd to him. 
Too much critical self-analysis would be a morbid 
symptom. 

In the second year of our Society’s existence, Mr. 
Loughnan Pendred took as the subject of his presiden- 
tial address, ‘‘ The Value of Technological Histéry.” 
Historical research was not, he admitted, useful in the 
same way as technological research; it had, never- 
theless, its own practical value ; obvious in the control 
of patents; perhaps equally important in scientific 
and technical education, and in its evolutionary 
characteristics. To mark its value in education, he 
pointed out that “the young student of steam engi- 
neering, to take an éxample, is in exactly the same 
primitive intellectual state with regard to steam as 
Papin and Savery. By successive steps the 


student at length becomes acquainted, and thoroughly 
acquainted, with the essentials of steam engineering 
with no more effort than reading an entrancing history. 
What may be done with the steam engine may be done 
with other developments of inventions.” In the study 
of biography, also, he contended, “ students’ minds 
will be broadened by knowledge, their characters 
strengthened by example, and their ambitions fired by 
the triumphant efforts of their great predecessors.” 

Twenty-one years have passed since Mr. Pendred 
addressed those words to the Society. What progress 
can we report in the interval? In technical education, 
very little. Throughout history, technology has con- 
tinued to be one of the dominant factors in the widening 
of human life and interest, but this fact has been 
obscured by the use to which one of the most important 
of human inventions, the art of writing, has been put. 
Written history has been compiled less as a science 
than as a means of propaganda ; the scribe has written 
to please rather than to enlighten those who have paid 
him to write; the king, the priest, the lawyer; and 
the craftsman of the pen has less than fair to his 
fellow-workers. When the history of technology has 
been as fully studied as some other branches of human 
effort, much general history may have to be rewritten. 
Many of the apparently fortuitous events in the 
history of mankind are effects of which the causes 
have eluded the academic historian ; to some of these 
mysteries the historian of technology may in due 
course find the key. 

It now remains to summarise the reasons why engi- 
neers should study history, and to outline ways in which 
the importance of that study could be brought home 
to engineers who have not so far given it the considera- 
tion it merits. The reasons are six in number, namely, 
the detective interest of tracing knowledge to its 
source; the opportunity of sharing a disinterested 
companionship with others who are following kindred 
lines ; the broadening of interest in engineering from 
the purely technical to a humane and liberal field of 
study; the light which the study of invention and 
discovery can throw on the working of the human 
mind; the genuinely recreative form of relaxation 
which history provides; and the contribution which 
the history of technology tan make to the under- 
standing of history in general. 

If we agree that a knowledge of the history of engi- 
neering and technology is really important, we must 
acknowledge that its value is not widely appreciated, 
and that we should consider what steps could be taken 
to extend its influence. As the society which alone 
in this country covers the field, and which has affilia- 
tions abroad, the Newcomen Society should take the 
lead. Much spade work has already been done by our 
members. The bibliographies included in each volume 
of Transactions show much valuable work being done 
elsewhere. It is clear also from the list of published 
books by members that, as far as special subjects and 
technical biographies are concerned, the society collec- 
tively, and many members individually, have collated 
and published a great deal of important material, 
especially on mechanical engineering and the out- 
standing personalities connected therewith; but, 
before this work can — a marked influence on the 
training and outlook of members of the engineering 
profession in general, much sifting and seneglaoen of 
the records of other branches of the profession, and 
some means of wider publicity, will be needed. 

When, however, all that can be done by individuals, 
and by meetings in London and elsewhere, has been 
done, the building up of a coherent history of tech- 
nology and its relations to social, economic and general 
history will ultimately require that degree of team work 
and continuity which only a permanent centre of 
research can provide. If the history of technology is 
to take its proper place in education, the organisation 
of a university department will be required to train 
research scholars and teachers. The formation of 
historical sections within the organisation of certain 
stations of the Department of Scientific and Industrial 
Research would also be invaluable. Not till the subject 
has been allotted a place within the framework of 
higher educatior and official research will it be possible 
to equip teachers to introduce it effectually into the 
curriculum of courses for the professional and technical 
training of engineers ; but if, as we believe, the history 
of technology deserves a place, and a high place, in a 
liberal education, and is a powerful means of liberalising 
education,: otherwise narrowly technical, no less than 
this should be our final aim, and the consideration of 
means of working towards it should engage our active 
attention as perhaps our main contribution, as a society, 
to post-war reconstruction, in the true spirit of our 
motto, Actorum memores simul affectamus agenda. 





Trin rN Mataya.—The Ministry of Supply have 
announced that it has been officially reported that stocks 
of metallic tin amounting to 17,000 tons have been 





discovered in Malaya so far. 
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REBUILT 4-6-2 LOCOMOTIVE; 


L.N.E.R. 


MR. EDWARD THOMPSON, O.B.E., M.I.MECH.E., CHIEF MECHANICAL ENGINEER. 
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REBUILT 4-6-2 LOCOMOTIVE ; 
L.N.E. RAILWAY. 


Tue A.1 type 4-6-2 tender locomotives. introduced 
by the late Sir Nigel Gresley on the Great Northern 
Railway in 1922, are among the best known in the 
country, and the class was not completed until 1925, 
after the Great Northern Railway had been absorbed 
into the London and North Eastern Railway. These 
engines carry a boiler pressure of 180 Ib. per square 
inch and have three cylinders. The valve for the inside 
cylinder is actuated by a simple lever mechanism that 
derives its motion from the two sets of Walschaerts 
valve gear provided for the outside cylinders. By 
present-day standards these engines are deficient in 
several respects, the boiler pressure being rather low 
and the piston valves too small in diameter. The valve 
travel is also inadequate, and owing to wear, an even 
distribution of steam between the three cylinders is 
difficult to maintain with the combination lever 
arrangement used to actuate the centre valve. The 
oldest engine of the A.1 class, No. 4470, Great Northern, 
originally built in 1922, has now been rebuift to the 
designs of Mr. Edward Thompson, O.B.E., M.I.Mech.E., 
Chief Mechanical Engineer, with the object of removing 
the above-mentioned disabilities. The general appear- 
ance of the rebuilt engine, which has been painted royal 
blue and lined out in red, is shown in Fig. 1. 

Chief among the alterations is the provision of a 
boiler identical with that used in the A.4 class of 
engine, which is also a Gresley Pacific, but of more 
recent design in which the steam pressure is 250 lb. 
per square inch. The new boiler has 121 small tubes, 
of 2¥ in. outside diameter, and 43 superheater flue 
tubes, of 5} in. outside diameter. Together they 
provide 2,345-1 sq. ft. of heating surface, to which 
must be added 231-2 sq. ft. of heating surface for the 
firebox, making an evaporative total of 2,576-3 sq. ft. 
The superheater surface is 748-9 sq. ft., and the grate 
area is 41-25 sq. ft. The original boiler had the same 
size of grate, but the firebox heating surface was rather 
less, Being 215 sq. ft.; the superheater surface was 
only 525 sq. ft. On the other hand, the heating surface 
of the tubes was greater by 369-9 sq. ft., being 2,715 
sq. ft., this being due to the greater distance between 
the tube plates and a larger number of small tubes. 
In the new boiler the distance between the tube plates 
is 17 ft. 11} in. 
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The new cylinders are of smaller diameter than the 
original ones, being of 19 in. bore instead of 20 in., but 
the piston stroke of 26 in. has been retained. The 
outside cylinders drive on to the centre coupled axle, 
as in the original engine, but the inside cylinder drives 
on the leading coupled axle. This change has facilitated 
the provision of an independent set of Walschaerts 
valve gear between the frames for the inside cylinder. 
It has, however, necessitated some lengthening of the 
frames. The distance between the leading coupled 
axle and the rear axle of the bogie has been increased 
from 5 ft. 6 in. to 8 ft. 2 in., so that the total length of 
the engine and tender over the buffers, formerly 
70 ft. 54 in., is now 73 ft. 2 in. The rigid wheelbase, 
however, is unaffected. The leading coupled axle is 
of the standard built-up cranked type with balance 
weights formed by the exterision of the crank webs. It 
is fitted with a single eccentric having a throw of 
4} in., this serving the same purpose as the return 
cranks employed to drive the outside sets of valve gear. 
The piston valves are 10 in. in diameter, which is 2 in. 
more than formerly, and their maximum travel is 
6} in. The steam lap is 1g in. Originally the maxi- 
mum travel was 5} in., or # in. less, although the 
steam lap was practically the same (1} in. for the 
outside cylinders and 1} in. for the inside cylinder). 
Thus the steam port opening has been increased in 
width as well as in length. Cut-off in full gear now 
occurs at 75 per cent. of the piston stroke, instead of 
65 per cent. as formerly. The valves are all above the 
cylinders they serve, but they are displaced a small 
distance to one side of the axis. The exhaust from the 
outside cylinders passes through pipes outside the 
frames and enters the inside-cylinder casting, joining 
the exhaust from the inside cylinder at the blast-pipe 
base. The engine is fitted with a double blast pipe and 
chimney identical with the arrangement used on other 
Pacific engines. 

The dimensions of the rebuilt engine are shown in 
Fig. 2, from which it will be seen that the coupled- 
wheel diameter of 6 ft. 8 in. has been retained. The 
weight of the engine has been considerably increased 
by the alterations, having risen from 92 tons 9 cwt. to 
101 tons 10 cwt. The maximum axle load, formerly 
20 tons on each coupled axle, is now 22 tons, so that 
the adhesive weight has risen from 60 tons to 66 tons. 
This allows for a useful increase in tractive effort, and 
the rated figure, at 85 per cent. boiler pressure, is 
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37,397 lb. The original figure was 29,835 lb. Actually, 
the percentage increase in rated tractive effort is more 
than the percentage increase in adhesive weight, so 
that the adhesive factor of 4-5 in the original engine 
has fallen to 3-95 in the rebuilt type. 

The engine is fitted with a standard drop grate and 
a hopper ashpan to enable the ashes to be removed 
without the necessity for a man to go underneath. It 
is equipped with a steam brake and a vacuum ejector. 
The tender has not undergone any modification and is 
of a standard type carrying 8 tons of coal and 5,000 
gallons of water. Its laden weight is 57 tons 18 cwt. 
The original designation of A.1 for the engines as built 
was subsequently altered to A.10, but it is understood 
that engine No. 4470 has now had the classification A.1 
restored. 





500-KW TRANSPORTABLE TURBO- 


GENERATOR SET FOR RUSSIA. 


Tue illustration on the opposite page and on page 330 
show a typical example of a number of transportable 
turbo-generator sets designed and manufactured by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17, to the instruc- 
tions of the Ministry of Supply, for service in the 
U.S.S.R. It may be recollected that the firm have 
already supplied a number of mobile power stations 
mounted on rail trucks so that power can be made 
rapidly available at the sites of destroyed power sta- 
tions and at similar places. These mobile power 
stations, which were self-contained except that they 
required a condensing water supply, were of con- 
siderably larger output than the set now to be described, 
which has a capacity of 500 kW. A description of them 
was given in ENGINEERING for May 11, 1945, on 
page 365. The present sets are not only smaller, 
but are transportable only and not mobile; that is, 
they are sufficiently light to be moved from site to site 
as a complete unit and their installation involves no 
erection work. They are self-contained as regards the 
production of power, but they require, of course, suitable 
steam and water supplies. As will appear later, ease 
of handling has been carefully considered in the 
design with the result that the sets can be conveyed 
to their operating sites and put to work in the minimum 
time. 
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500-KW. TRANSPORTABLE 


TURBO-GENERATOR. SET. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 





Fig. 1. 





ALTERNATOR ROTOR AND EXCITER. 


Fie. 2. Partity-ASSEMBLED TURBINE AND Repvuction Gzar. 


One of the units is seen nearing completion in the 
maker's erecting shops in Fig. 3, page 330, while a com- 
pleted set is shown slung from an overhead crane in Fig. 4, 
on thesame page. In both these illustrations the charac- 
teristic base, or cradle, on the top of which the turbo- 
generator is mounted and within which is housed the 
condenser and auxiliaries, is prominent. This base is 
built up of mild-steel plate welded throughout and 
although it is light it is both rigid and free from 





resonant vibration. The bottom members, as will be 
evident from Fig. 4, are formed to act as a skid and 
lugs are provided so that the unit may be hauled on 
rollers to its final destination should the crane power 
available be insufficient to lift it into place. The turbo- 
generator assembly with its auxiliaries weighs about 
15} tons, and it can be handled as shown in Fig. 4. 
It is transported to the site in a single large packing 
case with suitable slinging attachments. The total 


weight when thus packed, and including a number of 
spares packed in the case, is about 19 tons. It may be 
noted that the switchgear cubicle, which is mounted 
independently of the generating set, is packed in a 
separate case, while a third case contains the remainder 
of the spares and the tools. 

The general arrangement of the set can be followed 
from the side view, Fig. 3, but is shown in more detail 
in the quasi-plan view, Fig. 2, herewith. The turbine 
itself is a small version of the well-known Metrovick 
machine, in which the condenser is integral with the 
exhaust casing. This casing and the low-pressure end 
are supported on a transverse beam. The high-pressure 
end is carried by the gearbox. The turbine is of the 
single-cylinder high-pressure impulse type designed for 
a steam pressure of 214 Ib. per square inch and a tem- 
perature of 518 deg. F., at the stop valve. The 
turbine runs normally at 6,500 r.p.m. There are six 
rotor wheels of which the first carries a velocity-com- 
pounded stage, while the other five are single impulse- 
type stages. The first three wheels are forged solid 
with the shaft, but the remaining three are pressed on 
and keyed to it. The steam chest is integral with the 
top half of the cylinder and has two. automatically- 
operated governor valves, controlled by a relay system, 
the valves controlling the admission of steam to two 
groups of nozzles. One of these groups is used when 
dealing with loads up to approximately 350 kW ; the 
other, and smaller, group coming into use to enable 
any load above this up to the maximum rating to be 
handled. On the other hand, a selective device is 
fitted on the steam chest to ensure efficient operation 
at part load, by permitting the smaller group of nozzles 
to be first brought into use. There is an emergency 
device for shutting down the plant in the event of 
excessive overspeed. 

The condenser, as is evident in Fig. 3, lies with its 
axis parallel to that of the cylinder above it. The 
cooling surface is 450 sq. ft. The shall, and also that 
part of the lower casing of the low-pressure end of the 
turbine cylinder which contains the exhaust passage, is 
of fabricated steel construction. The main circulating 
water pump is of the vertical type and both it and the 
centrifugal condensate-extraction pump are mounted 
on a common shaft, which is driven mechanically from 
the main turbine shaft. Air is removed from the con- 
densate by a two-stage steam-operated ejector having 
both intercoolers and aftercoolers through which the 
main boiler feed supply is passed, this arrangement 
conserving the latent heat of the ejector steam. Since 
a discharge head of 49 ft. was required for the circulat- 
ing water, a horizontal booster pump is inserted in the 
discharge main from the condenser. This pump is 
@iven by a 24-h.p. squirrel-cage motor and can be 
seen in the lower left-hand corner of the installation 
base in Fig. 4. The continuous maximum rating 
of the turbo-generator set is based on a vacuum of 
27-5 in. of mercury and a circulating-water supply of 
935 gallons per minute at a temperature of 68 deg. F. 
The alternator runs at 1,000 r.p.m., transmission from 
the turbine being through double-helical single-reduc- 
tion gearing having a ratio of 6-5 to 1. This gearing 
is clearly visible in Fig. 2. The turbine spindle is 
coupled to the reduction-gear pinions by means of a 
flexible quill. The pinions are hollow and the turbine 
shaft passes through them, being connected to the 
pinions, on the far side, by a claw coupling. The gear 
shafts are carried in bearings with individual caps, a 
construction which enables the upper half of the gear 
box to be made of fabricated steel, so that it is light and 
easily removed for inspection, etc. Pressure lubrica- 
tion is provided in the gearbox for both the bearings 
and the gear teeth; the T-headed spray pipe for the 
pinions can be seen in Fig. 2. 

The alternator, the shaft of which is coupled to the 
gear wheel by a solid-type coupling, is of the salient- 
pole rotating-field type, the rotor having six poles as 
shown in Fig. 1. The smaller drum on the right in 
this illustration is the exciter armature, and close to the 
commutator, on the right, can be seen the two slip 
rings from which current is supplied to the alternator 
field. Ventilation is provided by the fan seen mounted 
on the rotor on the left, the fan drawing air through 
the alternator from the exciter end and discharging it 
at the turbine end. The alternator, which runs at 
1,000 r.p.m., is rated for a three-phase output of 
500 kW, at 400 volts 50 cycles, or 625 kVA at 0-8 power 
factor. The rotor body to which the pole pieces are 
attached is turned from a single forging. The coupling 
to the reduction gear wheel is seen in Fig. 2, and that to 
the exciter shaft in Fig. 1. The pole pieces are lamin- 
ated and wound with coils of copper strip bent on edge 
and insulated with Class B insulation. The coils are 
secured to the rotor body by lugs and radial bolts, 
as shown in the illustration. The exciter armature is 
overhung, the shaft being carried in a long bearing 
immediately to the rear of the alternator rotor, which 
bearing is clearly visible in Fig. 3. It is flow-lubricated 
by oil from the reduction gearbox. Referring again to 





Fig. I, the exciter is a standard shunt-wound direct- 
current machine fitted with interpoles and having 
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small cumulative-stability windings to give stability in 

operation over a wide voltage range. The exciter is 

controlled by a field rheostat and by an automatic 
regulator for fine adjustment. 

The alternator stator yoke is made of cast iron and 
is formed with internal ribs machined and cut with 
keyways to carry the one-piece circular stampings 
which constitute the core. The stator winding is of 
diamond pattern and the coils are insulated with class B 
insulation ; they are formed before insertion in the open 
slots. The completed stator winding is dried in a 
vacuum and then im with bitumen compound 
under pressure. It will be clear from Fig. 4 that both 
the alternator and exciter are fully enclosed and fitted 
with canopies. The external cable connections for both 
alternator and exciter pass through glands on the ter- 
minal boxes. A direct-on starter is included to operate 
the circulating-water booster pump. The operating 
platform for the set is on top of the base ; it is formed 
with chequer floor plates and fitted with an access 
ladder and handrails, as Figs. 2 and 4. The latter illus- 
tration shows the position of the operator’s instrument 
panel on the platform at the top of the ladder. 

The switchgear cubicle is of the indoor type made 
of sheet steel. It consists of four panels of switchgear 
arranged for controlling the generator, the exciter and 
four feeders. There is also a small synchronising 
panel mounted on a hinged bracket attached to the 
cubicle. The cubicle has been constructed to allow 
it to be slung from a crane, or levered on rollers 
into position, without risk of damage. The main 
doors, which are provided with locks, are situated at 
the rear of the cubicle. The isolators on the generator 
panel are pole-operated from the rear, but all the other 

i are operated by levers mounted on the cubicle 
front and provided with padlocks. The switchgear is 
desi for use with either an earthed neutral or an 
insulated neutral. The *bus-bar capacity is sufficient 
for two 500-kW plants and the switchboard is ar- 
ranged so that it can be paralleled with a similar four- 
panel cubicle placed The generator control 
panel, or cubicle, carries the circuit-breaker, instru- 
ments and accessories. The circuit-breaker capacity 
is 1,000 amperes per phase, and the breaker is fitted 
with three over-current releases and one unrestricted 
earth-fault release, each with a shunted time-lag fuse 
and a mechanical ‘“‘on” and “off” indicator. The 
instruments comprise an ammeter, a power-factor 
meter, a watt-meter, and a watt-hour meter, with the 
neeessary current transformers. The exciter-control 
panel includes the shunt-field rheostat, voltage regula- 
tor, instruments, and a series of knife switches with 
fuses. The regulator is provided with power factor 
compensation, which can be switched out at will; 
the regulator itself can be similarly cut out when 
desired. The exciter-control panel also carries the 
switchgear for the station auxiliaries; namely, the 
circulating-water booster pump, the forced-draught 
fan for the boiler installation, the lighting, and two 
spare auxiliary feeders. main feeder panel 
carries two complete feeder circuits of 125 kW capacity, 
the equipment consisting of knife switches with fuses, 
ammeters with their current transformers, and neutral 
links. It will be seen from the above description that, 
with the provision of appropriate steam-generating 
equipment, the sets form self-contained power stations 
which can be put into service as soon as they are 
coupled up to the sources of steam and circulating 
water. At the same time, if conditions indicate that 
no further change of site is likely to be necessary in the 
future, the power unit can be mounted on permanent 
concrete foundations, so that a small ordinary power- 
house installation is available. 





ANGLO-FRENCH COLLABORATION IN SCIENCE.—The 
Royal Society announces that Professor I. M. Heilbron, 
F.R.S., and Dr. L. H. Lampitt, the chairman and secre- 
tary of the British National Committee for Chemistry, 
are visiting Paris to re-establish contact with French 
scientists. The purpose of their visit is to discuss 
informally the revival of international collaboration in 
science. 


EXPORT OF GOVERNMENT SURPLUS MACHINE TOOLS.— 
It has been a condition of the Government’s machine- 
tool disposal scheme that tools are not exported. The 
object of this has been to give British industry a first 
chance to re-equip itself with the best surplus tools. 
The Machine Tool Control now announce that, as from 
November 1, Government surplus used and unused 
machine tools, which have been on offer to British 
industry through the disposal scheme for four months, 
are available for export. Details of these machines will 
continue to be available in the records at the disposal 
centres and they will be available for purchase by 
merchants and others engaged in the export trade. The 
restriction on the export of American machine tools, 
acquired under Lend-Lease arrangements, however, 
remains in force. 





BRITISH STANDARD 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Drawing Boards and Tee Squares.—A new publication 
containing, under one cover, the first four of a series of 
specifications ing to drawing-office equipment and 
materials, has recen eg issued. The four ifica- 
tions cover, respectively, engineers’ pattern i 
boards (B.S. No. 1265) ; engineers’ pattern ebon et 
pee ged No. 1266) ; students’ clamped drawing 

(B.S. No. 1267); and students’ tee squares 
(B.S. No. 1268). Each specification contains clauses 
setting out the nominal, and limiting, sizes and the 
names given to the boards or tee squares, construc- 
tional requirements, the materials to be employed, and 
details of the workmanship and finish. Illustrations 
of the two types of drawing board dealt with in the 
publication are included. The specifications have been 
pared in collaboration with the Drawing Office 
Material Manufacturers’ and Dealers’ Association. 
[Price 2s., postage included.] 

Fireclay Wash Tubs, and Tub and Sink Sets.— 
Another new specification, B.S. No. 1229-1945, deals 
with the dimensions and workmanship of fireclay 
wash tubs, and tubs and sink sets. Six articles, made 
from glazed fireclay, are covered by the specification, 
namely, single wash tubs, wash tubs and sink sets in 
two pieces, and combination wash tub and sink sets, 
all being available with or without shelves. The 
quality of the material is described and overall dimen- 
sions are stipulated, together with requirements in 
regard to the waste holes, outlets, overflows and tap 
holes. Drawings of all the types covered are included. 
[Price 2s., postage included.] 


Truncated Whitworth-form Screw Threads.—In the 
1940 issue of the British Standard Specification for 
screw threads of Whitworth form, B.S. No. 84-1940, 
some preliminary recommendations were made with 
regard to the amounts of reduction of the nominal 
major diameter of bolts when it was deliberately 
intended to produce a thread with flat crests, com- 
monly known as a “truncated thread.” Since the 
publication, of the 1940 issue of the specification, a 
more detailed study has been made of the most suitable 
amounts of truncation and of the appropriate tolerances 
on such flat-crested . New standards, superseding 
the recommendations 6f the 1940 edition, have now been 
published as Amendment No. 3 to B.S. No. 84. The 
amendment contains complete tables of tolerances for 
truncated bolts and nuts in the B.S. Whitworth, B.S. 
Fine and B.S. Pipe Series. The formule from which 
the limits and tolerances have been calculated are 
given and explained, so that the appropriate figures 
for special threads may be readily determined. Recom- 
mendations for a suitable gauging system for controlling 
truncated Whitworth form threads are also given. The 
reference to Amendment No. 3 is P.D. 377. [Price 
1s.; postage included.] 





BOOKS RECEIVED. 


Tools and Attachments for Single Spindle Automatic 
Screw Machines. B.S.A. Tools Limited, Birmingham. 
Burton, Griffiths and Company, Limited, Mackadown- 
lane, Marston Green, Birmingham. [Price 10s. 6d.) 

University Education and Business. Report by a Com- 
mittee Appointed by the Cambrdge University Appoint- 
ments Board, together with a Summary and Analysis of 
Evidence Collected for the Committee. Cambridge 
University Press, Bentley House, 200, Euston-road, 
London, N.W.1. [Price 2s. 6d. net.) 

University of Illinois. The Engineering Experiment 
Station. Bulletin No. 357. The Bonding Action of 
Clays. Part I. Clays in Green Molding Sand. <A 
Report of an Investigation Conducted in Co-operation 
with the State Geological Survey, Department of Regis- 
tration and Education, and The Illinois Clay Products 
Company, Joliet, Illinois. By Ratpn E. Grim and 
F. LEICESTER CUTHBERT. The Director, The Engineer- 
ing Experiment Station, University of Illinois, Urbana, 
Ill., U.S.A. [Price 55 cents.] 

Capstan and Turret Lathes: Their Setting and Control. 
By W. C. DuRNEyY. Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
[Price 12s. 6d. net.] 

Institute of Petrol Tables for Measurement of Oil. 
Offices of the Institute, ‘‘ Manson House,” 26, Portland- 
place, London, W.1. [Price 25s. or 6 dols.] 

United States National Bureau of Standards. Circular 
No. C449. Hydrometer Correction Tables and Thermal- 
Density Coefficients for Vegetable Tanning Extracts. 
By Mary G. BLaiR and ELMER L. PEFFER. Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C., U.S.A. [Price 10 cents.) 





— 


PERSONAL. 


CapTain (8) ARTHUR Dyce DuckworTH, R.N., 
been appointed secretary of the Institution of Naval 
Architects, 10, Upper Belgrave-street, London, S.W,1, 
in succession to the late Mr. G. V. Boys, M.A. He wij 
shortly take up his duties at the Institution. 


ProressoR H. ADDISON, M.Sc., A.M.Inst.C.E., who 
has been on leave in England, has now returned to the 
Faculty of Engineering, Fouad I University, Giza, Egypt, 


Mr. P. B. HENSHAW, joint managing director of Kayser 
Ellison and Company, Limited, Sheffield, has been 
elected President of the Crucible Steel Makers’ Associa. 
tion, in succession to Mr. S. H. LE Tat, chairman ang 
managing director of Watson, Saville and Company, 
Limited, who has retired after three years in office. 


Lr.-Cot. D. M. MacCormack, F.C.A., A.M.Ins.T., 
has been appointed secretary of the British Tar Con- 
federation, the members of which are the British Associa- 
tion of Coke Oven Tar Producers, the National Gas Council, 
and the Association of Tar Distillers. The offices of the 
Confederation are at 8 and 10, Grosvenor-gardens, 
London, 8.W.1. (Telephone: SLOane 4533.) 


Mr. G. W. Lacey, B.Se., A.R.1.C., and Mr. G. A, 
ANDERSON, B.A., who recently relinquished the respec- 
tive appointments of Controller and Deputy Controller 
of Light Metals, Ministry of Aircraft Production, to 
rejoin the British Aluminium Company, Limited, Salis- 
bury House, London Wall, E.C.2, have been appointed, 
respectively, general sales manager and deputy sales 
manager. MR. E. A. LANGHAM has been appointed sales 
manager; Mr. A. W. LANGHAM, sales planning manager ; 
Mr. H. H. CUNDELL, development manager; Mr. R. M. 
WARRINGTON, assistant development manager; and 
Mr. L. Hart, assistant sales planning manager. 


Mr. MaAtcotm Brown, local director of Hadfields 
Limited, Sheffield, and works manager of the firm’s 
East Hecla Works, is shortly leaving the company after 
over 21 years’ service. 

Mr. J. Wricut, A.F.R.Ae.S., general manager of the 
works of the Dunlop Rim and Wheel Company, Limited, 
Foleshill, Coventry, has been appointed a director on the 
local board at Fort Dunlop. Mr. H. E. PRIcE, equipment 
sales manager at Fort Dunlop, has joined the board of 
the Dunlop Rim and Wheel Company. 

Mr. Rawson F. Stace has been appointed a director 
of The Ketton Portland Cement Company, Limited. 

Mr. A. R. Pace has resigned his position as metal- 
lurgist to Messrs. Stewart and Gray, Limited, London, 
to take up an appointment on the technical sales staff 
of the Electric Resistance Furnace Company, Limited, 
Weybridge. 

Mr. Cyr. BrRaDsHAW, F.C.A., has been elected chair- 
man of Messrs. J. H. Fenner and Company, Limited. 
Mr. S. B. HAINSWORTH has been appointed managing 
director of all the company’s activities, and Mr. J. T. 
LLEWELLYN has been elected a director. 

Mr. P. E. SMALLWOOD, B.Sc., who has been with the 
Consett Iron Company, Limited, for over 50 years, the 
last 13 as their chief mining agent, has retired. His 
services are being retained in a consultative capacity. 

Mr. R. L. R. ALLEN, who has held a managerial posi- 
tion on the production side of J. Blakeborough and Sons, 
Limited, Brighouse, during the war, has now resumed his 
duties as repr thern area). 

Mr. O. Bonpy, M.1.Struct.E., after three years’ service 
with the Experimental Bridging Establishment, Ministry 
of Supply, at Christchurch, Hants, has resumed his con- 
sulting practice at 24, Avondale-avenue, Worcester Park, 
Surrey. (Telephone: DERwent 4135.) 

THE TaLBoT TooL CoMPANyY, LIMITED, 87, Borough 
High-street, London, S.E.1, have appointed MEssRs. 
NORMAN KINNERSLEY AND Company, 3, John-street, 
Bristol, to be their agents for the West of England. 


THE ELECTROPLANT COMPANY, electrical and mecha- 
nical engineers, Palace of Engineering, Wembley, 
Middlesex, have appointed THE ANGLO-FRENCH DIsTRI- 
BUTORS, LimireD, of London and! Paris, to be their 
exclusive agents for the whole of the French Empire. 


Owing to expansion of business, the foundry equipment 
and mechanical handling department of WALLWORK GEARS 
LimireD, will be moving both the technical and the 
commercial sections to new offices at 157, Victoria-street, 
London, 8.W.1, as from November 1. 

AIR INDUSTRIAL DEVELOPMENTS, LIMITED, are movilg 
to new and larger showrooms at 28, South Molton-street, 
London, W.1. 

ASSOCIATED LOCOMOTIVE EQUIPMENT, LIMITED, Wor- 
cester Engineering Works, Shrub Hill, Worcester, have 
re-opened their London offices at 81, Piccadilly, W.1. 

Messrs. RANSOME AND MARLES BEARING COMPANY, 
LimiTrED, Newark-on-Trent, have opened new offices for 
the North-West area, at 5, John Dalton-street, Man- 
chester, 2. (Telephone: Deansgate 3834-3835.) MR. 
A. P. Gress has been appointed manager and he will be 


tative (Ss 











assisted by Mr. E. H. Hotmes and Mr. J. BEAUMONT. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—There is still a heavy flow of overseas 
inquiries for steel on this market. The Board of Trade 
nas sanctioned further releases of tonnage, but the quan- 
tity is far below the amount that would be required to 
cover the business offered. The home market is also 
providing a steadily improving volume of business, 
and specifications from locomotive builders, power-plant 
manufacturers, tubemakers, and boilermakers are 
notably heavy. The shipyards, however, are disappoint- 
ing, and the volume of business is insufficient to keep 
plate and other plants busy. Sheetmakers are still the 
busiest section of the trade, and their gommitments now 
extend far into 1946. Re-rollers are fairly busy, but 
billets are scarce, though, so far as is known, there 
has been no stoppage of work on this account. 

Scottish Shipbuilding.—More than 25,000 contracts 
were fulfilled by the 37 main contracting shipbuilding 
and engineering firms on the Clyde between the outbreak 
of the war and the middle of August this year. A totalof 
1,903 naval and mercantile ships of all classes were 
constructed, 23,191 vessels were repaired, and 637 
ships converted—mostly for Admiralty service. The 
annual figures were :—-1939-40, 1,226 contracts ; 1940-41, 
3,205; 1941-42, 4,911; 1942-43, 5,878; and 1943-44, 
6,017. The Clyde output for the six years of war, as given 
by Vice-Admiral Sir James A. G. Troup, District Con- 
troller, are as follows :—Two battleships, four aircraft 
carriers, 10 cruisers, 13 submarines, two minelayers, 
four depot ships, 181 destroyers and escort vessels, 
including corvettes, 11 L.S.Ts. and L.S.Is., 79 trawlers, 
five auxiliary vessels, 354 merchant ships, 143 M.G.Bs., 
M.T.Bs., M.La., etc., and 571 L.C.G.Ms., L.C.Ts., L.C.As., 
M.L.Cs., etc. In addition, 524 miscellaneous craft, 
such as barges, tenders, motor boats, motor lifeboats, 
dinghies, drifters, targets, turn-tables, trolleys, and 
salvage vessels, were constructed. Repair work was 
carried out on 34 battleships, 202 aircraft carriers, 147 
cruisers, 173 submarines, 374 armed merchant cruisers, 
44 minelayers, 75 depot ships, 1,941 destroyers, escort 
vessels and corvettes, 67 L.S.Ts. and L.S.Is., 1,692 
trawlers, 305 auxiliary vessels, 1,133 drifters and whalers 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Claiming that South Wales 
miners were responding well te the appeal made to them 
to produce an extra 1,000,000 tons towards the 8,000,000 
tons which Mr. Shinwell has declared was essential to 
carry the country through the winter, an official of the 
South Wales area of the Miners’ Union stated last week 
that in spite of the fact that man-power had continued to 
dwindle there had been an increase in outputs. Mr. 
Alf. Davies, acting President of the area, said that the 
number of men employed at the mines had fallen by 
between 300 and 350 a week over the past three weeks 
but production had increased by 5,800 tons last week. 
The Monmouthshire and South Wales Coalowners’ Asso- 
ciation, however, have issued figures relating to pits 
associated with their members, which cover 94 per cent. 
of the total coal raised in the district, and these showed a 
decline in both man-power and output. The latest 
figures available showed that, in the week ended October 
6, the output in South Wales was 435,922 tons, against 
436,507 tons in the preceding week and compared with 
462,971 tons in the same week of last year. Man-power 
in the week was 99,959 compared with 100,141 in the 
previous week and 103,711 a yearago. Trading was again 
very restricted on the Welsh steam-coal market during 
the week owing to the shortage of supplies. There was a 
keen inland demand and any increased supplies which 
individual salesmen had to offer, either as a result of 
extra outputs or supplies being released through the 
slowing down of operations at some of the war factories, 
found a ready outlet. A number of large-scale con- 
sumers were anxious to build up stocks for the winter, but 
coals were extremely scarce and little was available for 
this purpose. There was also very little coal for foreign 
exports to ordinary consumers although a good volume 
of inquiries was still circulating. Some of the anthracite 
duffs were being shipped for briquetting purposes in 
France. All grades of coal were in demand and were 
well booked forward, with the result that recent firmness 
was maintained. Cokes and patent fuel were also in 
request and business was not easy to arrange. 


S Steel-Sheet Industry.—The market report pre- 





10,831 merchant ships (the records of which start only 
from February, 1941), and over 6,000 motor gunboats, 
landing craft, and miscellaneous vessels. 

Scottish Coal.—Supplies have improved slightly, 
owing to a number of factors. Good weather has 
helped more than anything else by minimising domestic 
consumption and keeping the pits free to be worked 
to full capacity, and by allowing transport to move with 
complete freedom from interruption. Industrialdemand 
has receded with the disappearance of war contracts, 
and thus released additional tonnage for other pu®poses. 
The men have themselves arrested the steady decline in 
output by reducing sharply the number of unofficial 
stoppages and, finally, the market, at the moment, is 
securing a temporary benefit for the home user through 
the dock stoppages, which have checked the outward 
movement of coal. Lord Balfour announced the weekly 
output, for the last two weeks available, as 442,700 tons 
and 434,800 tons, respectively, but this, he added, was 
about 40,000 tons below the target. The corresponding 
figure twelve months ago was about 460,000 tons, but, 
according to the Regional Controller, there are now about 
2,000 fewer persons employed. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The transition period in steel and 
engineering is being steadily bridged, and works capacity 
is being rather more fully employed. The improvement 
would be more rapid if there were sufficient skilled labour, 
but as it is, young skilled men, formerly reserved, are 
being called up, leaving no men to occupy the key 
positions upon which the employment of men in succeed- 
ing processes depends. Controls, imposed in this 
country and some importing countries, add to the 
difficulties of manufacturers, who often have to refuse 
orders, or cut them down to smaller quantities. This 
has necessitated business offered to Sheffield being turned 
away, to the gain of Swedish and American manufac- 
turers. There are some very busy departments, notably 
those meeting the heavy requirements of the shipyards 
and the railways. 

South Yorkshire Coal Trade.—Some further slight 
improvement in coal production can be reported and the 
outlook is not quite so gloomy as it was. There is still, 
however, @ marked scarcity of supplies of all quantities 
of coal, except the most inferior kinds, and it is realised 
that there are riow only a few weeks in which to produce 
reserve stocks before the Christmas holidays. Insufficient 
coking coal is keeping many of the coke-ovens idle, 
and there is a prospect of further curtailment in the 
supplies of coke-oven gas. House coal is in relatively 
short supply, export business continues within narrow 
limits, and bunkering coal is in good demand. 





pared by the Incorporated Swansea Exchange states that 
there is no change in the conditions ruling in the tin-plate 
industry. The demand is good but as makers have 
disposed of the bulk of their outputs for the present 
fourth quarter of the year, they have little to sell until 
the current production is increased. The export market 
is still restricted, but -business is gradually improving. 
The strong demand for steel sheets is unabated. There 
is a good demand for iron and steel scrap. 





NOTES FROM CLEVELAND AND 
FHE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 
trades have taken a favourable turn. Home and export 
inquiries are numerous and large and substantial trans- 
actions have been recorded. Supplies of native ironstone 
are plentiful and imports of high-grade overseas ore are 
improving. The pig-iron situation is satisfactory, on 
the whole, though larger makes of some descriptions 
would be readily taken up by users. The heavy demand 
for semi-finished steel continues. Most steel-producing 
plants are fully occupied. mae 

Foundry aad Basic Iron.—The fairly regular deliveries 
of foundry pig iron are sufficient for users’ actual needs, 
but makers of light castings would welcome further 
supplies. The production of Cleveland brands is still 
on a very limited scale and the tonnage available from 
other iron centres is passing promptly into consumption. 
The outputs of the basic blast-furnaces are sufficient to 
meet the requirements of the adjacent steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—While 
the moderate make of East Coast hematite is not sufficient 
to enable producers to meet all their customers’ demands, 
distribution is adequate for the essential needs of home 
consumers. On the other hand, merchants report good 
inquiries from overseas and are experiencing difficulty 
in obtaining export licences. Supplies of low- and 
medium-phosphorus grades and of refined irons are 
sufficient for current requirements. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is meeting the rising demand. 
Finished-iron manufacturers have good bookings and 
are turning 6tt an increasing tonnage. Steel semies are 
still wanted in very large quantities and, as the gupply 
is less than the present urgent requirements, re-rollers 
are readily accepting any defective crops that can be 
used in the mills. The heavy production of black and 
galvanised sheets is hardly sufficient to meet delivery 
claims as they fall due under extensive running contracts. 
Activity at the shipyards has necessitated freer distribu- 
tion of specifications for several descriptions of material, 
Rail mills and producers of pit props, arches and col- 
liery roofings are fully occupied. 





NOTICES OF MEETINGS. 


It is requested that particulars-for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch: Saturday, October 27, 6 p.m:, Loughborough 
College, Loughborough. ‘“‘ The Quick Immersion Pyro- 
meter in the Cast Iron Foundry,” by Mr. R. C. Tucker. 
Bristol Branch: Saturday, October 27, 7 p.m., Merchant 
Venturers’ Technical College, Bristol. “‘ Duplex Pump 
Castings,”” by Messrs. Brown and Dewhurst. 


INSTITUTE OF ECONOMIC ENGINEERING.—North- 
Western Section : Sunday, October 28, 2.30 p.m., Midland 
Hotel, Manchester. “‘ Planning,” by Mr. 8S. Wright. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
October 29, 5.30 p.m., Victoria-embankment, W.C.2. 
Informal Meetjng. Discussion on “‘ Should Engineering 
Concerns be Managed by Engineers ? ’’ opened by Dr. 
P. Dunsheath. South Midland Students’ Section: 
Monday, October 29, 6.45 p.m., James Watt Memorial 
Institute, Birmingham. “Some Mechanical Aids to 
Engineering Calculations,” by Mr. G. A. Montgomerie.” 
North-Western Centre: Tuesday, October 30, 6 p.m., 
Engineers’ Club, Manchester. ‘“ Overhead Lines and 
Associated Outdoor Equipment on A.C. Systems,” by 
Mr. R. C. Hatton and Dr. J. McCombe. Institution : 
Thursday, November 1, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“‘ Practical Aspects of Telephone 
Interference Arising from Power Systems,” by Mr. P. B. 
Frost and Mr. E. F. H. Gould. North-Eastern Students’ 
Section: Friday, November 2, 6.30 p.m., Neville Hall, 
Newcastle-upon-Tyne. “ Possible Developments of A.C. 
Switchboard Instruments,” by Mr. H. M. 8. Smith. 


INSTITUTE OF TRANSPORT.—Meétropolitan Graduate 
Society.—Tuesday, October 30, 6 p.m., Institution of 
Electrical Engineers, Victoria-embankment, W.C.2. 
Address by Sir Frederick Handley Page. 


INSTITUTION OF CIVIL ENGINEERS.—Newcastle Asso- 
ciation: Tuesday, October 30, 6.15 p.m., Mining Insti- 
tute, Newcastle-upon-Tyne. Chairman’s Address by 
Mr. S. G. Barrett. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
October 30, 7 p.m., 198, West-street, Sheffield. ‘“‘ Fur- 
nace Automatic Control,” by Mr. A. Muir. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.— Association of Students: Wednesday, Octo- 
ber 31, 6.30 p.m., 39, Elmbank-crescent, Glasgow. 
General Discussion to be opened by Mr. A. Silverleaf. 


NorRTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Students’ Section : Wednesday, October 
31, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
Chairman’s Address: “‘ Mgtallurgical Aspects of Shipyard 
Welding,” by Mr. R. J. W. Rudkin. Institution: Friday, 
November 2, 6 p.m., Literary and Philosophical Society, 
Newcastle-upon-Tyne. Andrew Laing Lecture: ‘‘ Prob- 
lems of the Metallic State,” by Sir Lawrence Bragg. 


INSTITUTE OF WELDING.—Wednesday, October 31, 
7 p.m., Grand Hotel, Birmingham. “ Fabrication of 
Aircraft Fuel Tanks. in Aluminium Alloy Containing 
3 per cent. Magnesium,” by Mr. W. K. B. Marshall. 
Portsmouth Branch: Thursday, November 1, 7 p.m., 
Gas Company’s Offices, Guildhall-square, Portsmouth. 
“ Welding and Shipbuilding,’ by Mr. W. G. John. 

ees-Side Branch: Thursday, November 1, 7.15 p.m., 

eveland Scientific and Technical Institute, Middles- 
brough. ‘“‘ Reclamation and Repair of Rolling Mill 
Rolls,” by Mr. E. Ryalls. South London Branch: 
Friday, November: 2, 7.30 p.m., Borough Polytechnic, 
S.E.1. ‘‘ Weldability of Alloy Steels,” by Mr. H. W. G. 
Hignett. 


INSTITUTE OF METALS.—London Section: Wednesday, 
October 31, 7.30 p.m., Royal Institution, Albemarle- 
street, W.1. Meeting with INsTITUTE OF BRITISH 
FOUNDRYMEN (London Branch). ‘“‘ Application of Ethyl 
Silicate to Foundry Practice,” by Mr. Clifford Shaw. 


RoyaL AERONAUTICAL SocreTy.—Thursday, Novem- 
ber 1, 6.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. “‘ German Long- 
Range Rocket Development,” by Mr. W. G. A. Perring. 


Royat InstrruTion.—Friday, November 2, 5.15 p.m., 
21, Albemarle-street, W.1. ‘“‘ Laying a Pipe-Line Under 
the Channel: Operation Pluto,” by Mr. A. C. Hartley. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 2, 6.30 p.m., 39, Victoria-street, S.W.1. Discussion 


Groups. North-Western Section : Saturday, November 3, 
16, St. Mary’s Parsonage, Manchester. “ Industrial 
Electric Heating,” by Mr. L. G. King. 

INSTITUTION OF AUTOMOBILE ENGI GI 








Graduates’. Branch: Friday, November 2, 7.30 p.m., 
39, Elmbank-crescent, Glasgow. “ Aircraft Engine 
Carburation,” by Mr. C. B. Taylor. 
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500-KW. TRANSPORTABLE TURBO-GENERATOR SET FOR RUSSIA. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, TRAFFORD PARK, MANCHESTER. 
(For Description, see Page 326.) 























Fig. 4. ComMPpLeTeED Set SLUNG FROM OVERHEAD CRANE. 
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THE JUNIOR RANKS IN THE 
SCIENTIFIC CIVIL SERVICE. 


In reviewing, on page 251, ante, the proposed new 
salary scales for scientific personnel in the Civil 
Service, as given in the White Paper (Cmd. 6679) 
then newly issued, we referred to the fact that the 
Barlow Committee of 1942, whose report formed the 
basis of the Government scheme, had taken evidence 
from, among other bodies, the Institution of Pro- 
fessional Civil Servants. This institution, which 
claims a membership of nearly 35,000 professional, 
scientific and technical officers in the Civil Service, 
is recognised by the Treasury as the negotiating body 
for those staffs, and for a long time has held strong 
views regarding some features of Government 
employ, notably the disadvantages under which 
scientific personnel labour, in salary, status and 
opportunities for advancement, by comparison with 
administrative officers of equal age and length of 
service. While admitting that the proposed new 
scales were generally more favourable to the indivi- 
dual than those at present in force, the Institution 
did not feel that this fundamental objection had 
been adequately met and, moreover, took especial 
exception to the intention—new to the scientific side 
of the Civil Service, though of long standing in the 
administrative and executive classes—to remunerate 
holders of provincial posts on a lower scale than 
those similarly employed in London. 

These objections by the Institution of Professional 
Civil Servants are set out in detail in a pamphlet 
subsequently published from their office at 17, 
Hans-place, London, S.W.1, entitled A New Deal 
for Government Scientists? They quote Lord 
Cherwell’s statement in the House of Lords debate 
on scientific research in July, 1943, that “I must 
frankly admit that the Civil Service has not hitherto 
shown due regard for the contribution which 
scientists are making to the nation’s welfare ” ; 
and they “‘repudiate with indignation the sugges- 
tion, explicit in the Barlow Report and implicit in 
the Treasury proposals, that the existing staffs are 
inferior in quality to their colleagues outside the 
Government Service.” Their suggested explanation 
of the attitude imputed to the Treasury—that it 
‘can only be explained by the Treasury view that 





than two years, 


all Civil Servants are adequately remunerated ” and 





that, “therefore, if they are poorly remunerated, 
they must be of poor quality ”’—is not altogether 
convincing; it would be more charitable, and 
perhaps nearer to the truth, to assume that the 
Treasury regard themselves as custodians of the 
national purse (as\they are) and try their best to cut 
their coat, to adopt a topical metaphor, according 
to the number of their clothing coupons (which we 
believe they do). The officials of that department 
probably form one of the nation’s strongest protec- 
tions against inflation, though that is not to say that 
the scientific Civil Servants are not fully entitled, in 
many cases, to a rise in salary. 

With the arguments for and against the suggested 
provincial differentiation, we do not propose to 
deal, otherwise than to comment that, while living 
in most provincial centres is appreciably cheaper 
than in London, it is extremely hard to assess the 
difference accurately where so much of it must 
depend on the individual’s idea of what constitutes 
an unavoidable extra in his budget. The Institu- 
tion’s pamphlet does not elaborate the reasons for 
objecting to the dual scales, but merely sets out in 
tabular form the comparative London and pro- 
vincial and intermediate rates proposed to be 
‘“‘applicable to certain large towns and parts of 
London, outside the postal area but within 12 miles 
of Charing Cross.”” It may be observed that while 
the reductions, calculated as percentages of the 
London rates, fluctuate somewhat erratically, in no 
case do they exceed 74 per cent. ; but they do seem 
to bear rather hardly on some of the juniors—a 
point which seems to be of some importance 
because, whether the graph representing the cost of 
living in the social strata appropriate to a man’s 
grade is a straight line or not, it certainly does not 
pass through the origin. 

The question of status in relation to the adminis- 
trative and executive branches may perturb the 
higher ranks of the scientific Civil Servants, but we 
suspect that a plain shortage of ready money is 
really at the root of the strong feeling of frustration 
and unrest which appears to exist among junior 
technicians. Since the junior grade constitutes 
numerically the major proportion of the country’s 
technical personnel, it is important that a more con- 
tented frame of mind should prevail, and, perhaps, 
worth while to attempt an analysis of the reasons 
for a dissatisfaction which is not peculiar to Govern- 
ment research establishments, but applies more or 
less to industry asa whole. At present, most of the 
juniors are war-time “‘ importees,” directed to their 
work by the Ministry of Labour because they have 
shown a natural distinction or aptitude in technical 
work ; they include, in fact, some of the best war- 
time products of the universities. Mere aptitude, 
however, does not decide an individual’s choice of 
a career; there are personal as well as technical 
considerations, although inevitably these have been 
neglected in satisfying the demands of total war. 

The economic factor contributing to the dissatis- 
faction may be summed up, as we have suggested, 
by saying that the junior technician’s remuneration 
is not enough for his needs. To qualify for his 
appointment, he must undergo long training, both 
practical and theoretical, during which, in most 
cases, he is living on scholarships and unable to 
provide himself with any capital. At the same 
time, his mind has undergone a general develop- 
ment. A certain cultural and intellectual standard 
has been acquired, which is reflected in a desire to 
read books, listen to music, and engage in creative 
hobbies and discussion. The pursuit of these acti- 
vities is essential if the development of his per- 
sonality is not to be retarded, and if he is to be an 
alert, interested and well-balanced citizen. They 
are not extravagant luxuries, and yet the provision 
of an environment in sympathy with this essential 
part of his life is quite beyond his means. Further- 
more; his higher education limits his range of choice 
in marriage to women of a similar standard, generally 
coming from a family in a higher income group. 
Some capital is necessary to provide a modest but 
appropriate home. Certainly, the salaries paid to 
technicians are enough to live on, even now, but 
the problem of obtaining the essential few hundred 
pounds of capital is depressing because of its urgency. 
The problem will become even more acute as the 
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greater and the period of training is extended. To 
obtain what are to him the necessities of life, on 
present scales of salaries and prices, the junior tech- 
nician must spend much of his leisure studying the 
various aspects of his particular job in the endea- 
vour to become an expert in a very short time. 
This can be done only at the expense of the activi- 
ties required to give his life a wider meaning. 

The moral questions facing the technician reinforce 
his doubt about a decision to specialise for economic 
reasons. It is a fact that economic restriction 
counts for very little if a person is inspired by a 
strong ideal; if he is moved by religious, political 
or scientific idealism, this alone may be sufficiently 
strong to give meaning to life, without attendant 
monetary reward. Recent world events have been 
iconoclastic, however, and have not encouraged the 
formation of a personal philosophy of hard and fast 
beliefs ; rather does the young intellectual, particu- 
larly if scientifically trained, tend more towards 
scepticism and tolerance, painfully aware of the 
incompleteness of man’s knowledge. The develop- 
ment of modern physics and the epistemological 
method is producing a cynical attitude towards the 
a priori beliefs which were the basis for the rapid 
progress of science. The philosophical difficulties 
of eminent contemporary scientists are felt, if not 
always understood, by the junior technician and 
prevent him forming any inspiring ideal about his 
job or life itself: and the uncertainty about the 
intrinsic worth of his work is not diminished by the 
use to which the world puts his efforts every 20 years 
or so in waging wars: He has an uncomfortable 
suspicion that too much attention is directed to the 
increase of man’s information, and too little to an 
understanding of human ends and the function of 
science as a means to those ends. 

Even within the framework of his job, there is 
need for improvement. True research is done by 
those who, having knowledge and experience of 
design problems, realise the need for a piece of 
research, and perceive a fruitful method of approach- 
ing it. Modern applied research is organised on a 
large scale, and, in Government research, responsi- 
bility for the technical side of it is vested in central 
committees. Information is circulated to such 
committees, but filters through very slowly to the 
junior at the bottom; in fact, the matter which 
may be the “‘ question of the moment” to a chief 
engineer or scientist is never realised as a problem 
by the junior. During the war, juniors were sent 
to research establishments and expected to concen- 
trate almost immediately on very highly specialised 
research questions, which could not be seen in true 
perspective by the person carrying out the investiga- 
tion. The initiative comes from far away, and the 
direction is remote; consequently, a keen young 
man soon develops the feeling that he has been 
“shelved,” and is no more than an element in the 
mass production of research work. 

Work of this kind is apt to degenerate into a mere 
doing of routine tasks, dull in themselves and almost 
wholly lacking in the chief attraction of research, 
which is the sponsoring of it. There is little respon- 
sibility attached, and seldom any sensé of urgency, 
which again is psychologically bad and engenders a 
feeling of futility. It is recognised that good 
research is done by groups, usually small ones; but 
what does not seem to be recognised is that at least 
one member of any group must be keen, a leader 
capable of stimulating the keenness and enthusiasm 
required of others. It may well be that men are 
chosen for such duties on the basis of their technical 
prowess alone, but such men are likely to be the 
victims of extreme specialisation and lacking in the 
ordinary qualities of leadership. At the moment, 
the young technician is controlled by the Essential 
Work Order, and cannot choose his employment ; 
but unless idealism or some sense of purpose can be 
injected into the environment in which he works, 
he will find no compensation for his unsatisfactory 
monetary position, and, as soon as the controls are 
relaxed, will transfer his attention to more remunera- 
tive fields of employment. The inevitable result 
will be that British industry, and the Government 
service which should be a guide and inspiration to it, 
will suffer from a dearth of creative talent, the 
ultimate result of which can only be detrimental 
and may be disastrous. . 





ECONOMIC 
REHABILITATION. 


Ir has been said many times that, if Great Britain 
is to re-establish its economic status on a sound 
basis, it will be necessary to increase exports to a 
level 50 per cent. above those of 1938. As a general 
statement, indicating the order of magnitude of 
the problem which has to be faced, this is no doubt 
helpful, but it gives an entirely inadequate idea 
of what is required. In the first place, it is necessary 
to define in what terms the 50 per cent. is to be 
understood and whether it represents value or quan- 
tity. In the present state of the world it is not 
possible to quote firm figures for international values, 
but a general idea of the present position may be 
obtained from the consideration that, if the quan- 
tity of average goods purchasable in the wholesale 
markets of Great Britain for one pound sterling in 
1938 is taken as 100, then the present figure is about 
57; so that, if the 50 per cent. represents value, it 
will be necessary to increase the volume of exports 
over that of 1938 by some 90 per cent. 

There is a further consideration. In 1938, the 
retained imports of the United Kingdom had a 
total value of some 8601. million, made up of food, 
drink and tobacco, 4201. million; raw materials, 
2201. million; and manufactures, 2201. million. 
In the same year, exports had a total value of about 
4801. million, of which 401. million represented food, 
drink and tobacco; 60l. million, raw materials ; 
and 3801. million, manufactured goods. The 
difference of 380/. million between the two grand 
totals was covered by income from overseas invest- 
ments, shipping services, and the balance on financial 
transactions. It was not entirely covered, however, 
and there was a net dis-investment abroad of 70l. 
million. Confining attention to the bearing of these 
figures on the manufacturing industries of the 
country, the total value of 130/. million for imported 
oils and fats, non-ferrous metals, textiles, paper, 
iron and steel, and chemicals, in 1938, may be 
quoted. Without going into details, it may be 
said that approximately one-fifth of the value of 
exported manufactured goods is represented by 
imported raw materials. In view of this, if the 
export of manufactures is to be increased by 50 per 
cent., it will be necessary to increase raw material 
imports to enable them to be made, and it would 
appear that, apart from any question of money 
values, to increase manufactured exports by an 
effective 50 per cent. it will be necessary to add 
a further 10 per cent. to cover the cost of imported 
raw materials. 

It is not known if the figure of 50 per cent., which 
has been more or less officially put forward, takes 
any account of the fact that, even in 1938, coal 
exports had a value of about 38/. million. The 
experience of the last few years suggests that that 
item on the right side of the account is not likely 
to be re-established in the next few years, especially 
as the greatly increased manufacturing activity 
which is postulated will call for larger consumptions 
for home purposes. Of the two other unfavourable 
items in the overseas account, it is fairly certain 
that official estimates will have allowed for the 
fact that, to a large extent, foreign investments 
have been sold and that the 200/. million contri- 
bution which was received from them in 1938 will 
not be available in the early future. The item of 
shipping income is an uncertain one. In 1938, this 
brought in 100/. million, but in view of war losses 
and the enormous expansion of the American mer- 
chant marine, the outlook is not promising. 

This very general consideration of the financial 
position of the country is based on the presidential 
address which Mr. E. R. Wilkinson delivered before 
the Association of Supervising Electrical Engineers 
on October 16. The subject was dealt with in con- 
siderable detail and was elucidated by a series of 
valuable diagrams, but the particular interest of 
the whole matter, from the engineering point of 
view, was that Mr. Wilkinson’s conclusion, that 
economic rehabilitation was “not an impossible 
task,” was based on the opinion that by “ organi- 
sational efficiency ” and greater “‘ mechanisation ” 
the situation could be successfully met. The term 
“ organisational efficiency ’’ must be understood to 





imply not only able management, but the most 
effective use of the available manpower. Although 
the total population of this country is still increasing 
slightly, the proportion above normal retiring 
age is growing more quickly. This condition, 
added to the effect of a rise in the school-leaving 
age, is likely to lead to areduction in the size of the 
effective working population. In these circum. 
stances, the only way in which increased production 
can be obtained is by greater output per individual, 

This, it is usual to assume, can be obtained by 
increased mechanisation, support being given to 
this idea by the fact that productivity per man-hour 
increased by 30 per cent. between 1924 and 1935, 
Comparison with American conditions points in 
the same direction. At the outbreak of war, the 
horse-power installation per operative worker wag 
about 3-5 in Great Britain, as against 5-2 in the 
United States. Conditions vary so greatly in 
different countries that comparisons of this kind 
cannot be exact, but there is no doubt that the 
greater American outputs are due in part to the 
more extensive mechanical equipment. Consider. 
able extensions have certainly been made to mech- 
anical installations in British works during the 
war, but no statistics relating to these are available, 
There are, indeed, no official statistics of the horse. 
power installation of British industry of more 
recent date than 1930; the industrial census of 
1935 omitted to collect information on this subject. 
An indication of the present position is given by 
Mr. Wilkinson’s estimate that some 25 million 
horse-power of electrie motors is required by the 
factory trades of this country. 

The leeway which has to be made up is so enor- 
mous that not only must all possible mechanical 
equipment be provided, it must be employed as fully 
and effectively as possible ; but the claims of organ- 
ised labour for drastic reductions in the length of 
the working day, if fully conceded, may offset any 
possible improvements in output due to increased 
mechanisation. In fairness to labour, it should be 
said that some slackening of effort after six years 
of war is natural. Mr. Wilkinson stated that after 
the war of 1914-18 labour did not regain its pre-war 
productivity until about 1922. In “a race against 
time no less urgent than our war effort after Dun- 
kirk,” there is, however, no room for any long- 
continued slackness. The new equipment with 
which the increased output is to be obtained will 
itself require years of work and the consumption 
of much imported raw material before it can begin 
to add to the volume of exports. 

The situation requires not only every possible 
effort by manufacturers to bring their plants up 
to the highest possible state of operational efficiency, 
but a full realisation by labour of the necessity for 
utilising that plant up to the limits of its output. 
The future is really in the hands of labour, but 
there seems little indication that this responsibility 
is realised. Its main activities seem to be directed 
to obtaining concessions and increased pay and 
working shorter hours. There is no theoretical 
objection to paying a man 5/. a week for sweeping 
out an engineering shop, provided the work he 
does is worth 5l. If it is only worth 25s., the extra 
payment he receives is merely hampering the econo- 
mic recovery of the country and in the long run 
lowering the general standard of living. The dock 
strike is an unfortunate illustration of the failure 
of labour to realise to what extent economic pros- 
perity is in its hands. A speaker at one of the 
strikers’ meeting said “the strikers had done what 
the U-boats could not do—they had closed the 
ports.” This is a curious thing to boast about ; 
it recalls the Latin tag, quos Deus vult perdere, prius 
dementat. By adding to the cost of handling 
material, the strike is merely increasing the serious- 
ness of the economic position of the country and 
lowering the future standard of living of the whole 
of the population, most of whom are the working 
people of which the strikers form a part. Sir Stafford 
Cripps pointed out last week that too large 4 
proportion of the labour of the country was em- 
ployed on distribution and that to increase export 
and improve the standard of living more would 
have to turn over to production. If distributive 
labour persists in lowering its operative efficiency 
none of it will be available to divert to production. 
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NOTES. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


A suRvEY of the present provision of facilities for 
the technical education of the engineer, with com- 
ments on possible future trends and estimates of the 
value of different educational systems, formed the 
subject of the presidential address of Professor 
Andrew Robertson, D.Sc., F.R.S., to the Institution 
of Mechanical Engineers, on Friday, October 19. 
We commence to reprint an abridgement of it on 
page 336 of this issue. Prior to its delivery, and, 
subsequent to the transaction of the routine business 
Professor Robertson announced that two members 
of Council had found it necessary to resign their 
positions. These were Sir Allan J. Grant, and 
Engineer Vice-Admiral Sir F. R. C. Turner, K.C.B., 
0.B.E. To fill the resulting vacancies the Council 
appointed Engineer Vice-Admiral K. Kingcome, 
C.B., Engineer-in-Chief of the Fleet, and Mr. F. E. 
Smith, M.A. These gentlemen would hold office 
until the next annual general meeting, when they 
would retire but would be eligible for re-election. 
The President then announced that the Council had 
that day conferred the honorary life membership of 
the Institution on Mr. Erwin G. Bailey and Professor 
Jerome K. Hunsaker, both of the United States, and 
on Professor Sir George Taylor. At the conclusion 
of the address a vote of thanks was tendered by 
acclamation on the motion of Mr. O. V. 8. Bulleid, 
seconded by Major William Gregson, M.Sc. 


THE CONSUMER’S INTEREST. 


It was suggested by Mr. Forbes Jackson, in his 
chairman’s address to the Installations Section of 
the Institution of Electrical Engineers on October 11 
that, although the electrical industry appeared to 
have an association for almost every sort of trade 
purpose, there was apparently none concerned with 
the interests of the consumer of electric current, who, 
however, was the basis of the success of the supply 
industry and furnished the income by which it was 
carried on. . Mr. Jackson is connected with the 
Chief Engineer’s Department of the London County 
Council and spoke not only as a domestic consumer 
himself, but as one who was concerned with the 
supply to 1,000 schools and 150 hospitals, offices, 
workshops, pumping stations and fire stations, the 
whole having an annual consumption of 45 million 
kWh. He also had to give general supervision to 
100,000 small houses and flats, which represented a 
further consumption of from 20 to 30 million kWh. 
His main criticism of the supply undertakers, 
whether municipal or company, was that, from the 
point of view of the domestic load, they made little 
or no attempt to advise or encourage consumers to 
extend the range of their electrical appliances. 
Electrical washing machines were an example of 
an appliance with which very few people were 
familiar, and yet of the consumers of the Ontario 
Hydro-Electric Commission 52 per cent. had washing 
machines, against 18 per cent. with refrigerators. 
The question of tariffs, a subject of continuous 
discussion within the industry, appeared to be a 
matter of little concern to the average consumer. 
If he moved to a new district, the price of electricity 
might be different, but so would the rent, town 
rates and water rate. Even on the question of 
standard plugs, at present a matter of acute con- 
troversy, the customer was not very interested. If 
he moved to a new house the plugs possibly might 
not fit, but the curtains and carpets certainly would 
not. He was more interested in the interchange- 
ability of plugs within a single residence than in 
non-interchangeability between house and house. 
In connection with this matter, Mr. Jackson ex- 
pressed himself strongly in favour of the new 
all-purpose standard 3-kW fused plug, proposed 
by the Study Committee and supported by the 
Codes of Practice Committee, the Electrical Con- 
tractors’ Association, the Electrical Development 
Association, and the Incorporated Municipal Elec- 
trical Association, as against the alternative proposal 
of the British Standards Institution. Another 
matter referred, to was the suggested compulsory 
registration of wiring contractors and their work- 
men. Daily examination of reports showed that 





fires due to wiring were very infrequent, electrical 
accidents in the home being due to misuse of appa- 
ratus or faulty flex wires. These would not be 
eliminated by the registration of contractors. 
Many people now had a working knowledge of 
household repairs, such as re-wiring a plug, or 
re-washering a tap, and unless it was proposed that 
even minor maintenance jobs of this kind should 
be carried out only by registered workmen, regis- 
tration could have no effect on safety. Incidentally, 
some supply authorities were inclined to overstress 
minor defects when inspecting premises. He knew 
of one undertaking which had wired 800 houses, 
and at every change of tenancy the inspection 
department sent a report calling attention to the 
faults made by its own wiring department. 


Drrect-CuRRENT LONG-DISTANCE TRANSMISSION. 


Some experimental work on direct-current long- 
distance transmission, using the earth as the return 
circuit, has been carried out recently in Sweden. 
There is an extensive transmission system, operating 
at 220,000 volts and 50 cycles, by which power is 
supplied to the southern part of the country from 
hydro-electric stations in the north. Owing to 
growing demand, it will be necessary to increase the 
capacity of the system and, with a view to reducing 
the amount of copper required, the possibility of 
utilising high-tension direct current with an earth 
return is being considered. Some preliminary 
experimental work has been carried out by the Asea 
Company in conjunction with the Swedish Board 
of Waterfalls. In order to avoid the possible 
deleterious effect of heavy earth currents on buried 
pipes and cables and on signalling systems, it is 
suggested that the arrangements adopted should 
be such that the return current passes through the 
sea. The experimental transmission was carried 
out between Gullmars Fiord on the west coast, 
about 40 miles north of Gothenburg, and Grissle- 
hamn, on the Baltic, some 50 miles north of Stock- 
holm. The distance between Gullmars Fiord and 
Grisslehamn measured along the coast, round the 
southern tip of Sweden, is 682 miles. The direct 
distance overland is about 300 miles, and the land 
connection was made by means of an overhead 
line. Iron electrodes, each 75 metres long, were 
laid in the sea at the two terminal stations and, on 
August 27, a direct current was passed through the 
circuit. In the account of the experiment which 
has been made available, the strength of the current 
transmitted is not given. but it is stated that 2,000- 
volt direct current was employed. It is also stated 
that the strength of the return current was slightly 
less than had been expected, which presumably 
means that the resistance of the whole circuit was 
greater than had been calculated. In order to 
attempt to ascertain the effect of heavy currents in 
the sea, magnetic mines were laid in the presumed 
path of the circuit and large numbers of hermit 
crabs were assembled in the neighbourhood of the 
Gullmars electrode. The mines were not detonated 
and the crabs were not affected. It is clear that this 
information about the effect of the sea current 
is entirely negative. There is nothing in the 
information published to indicate that any impor- 
tant proportion of the current passed through the 
sea at all. The idea that the alternative land route 
may have been of less resistance receives some 
support from the fact that the overland connection 
between Gullmars Fiord and Grisslehamn passes 
through an almost continuous chain of lakes. 


Tue Instrrure oF Roap TRANSPORT ENGINEERS. 


In 1944 some 200 road transport engineers met in 
London and with the support, in writing, of many 
others, decided to form a new professional body, 
membership, of which should be restricted to 
individuals with experience in the maintenance and 
care of fleets of motor vehicles. The outcome of 
this meeting was the incorporation on May 18, 1945, 
of the Institute of Road Transport Engineers, 
Limited, a company limited by guarantee and not 
having a share capital. The Institute, which has 
its headquarters at 174, Palace Chambers, Bridge- 
street, London, S.W.1, will act as an educational 
and examining body, and will provide facilities for 
the exchange of ideas and knowledge between mem- 





bers of the profession. On October 18, a meeting of 
the Institute was held at the Royal Society of Arts, 
John Adam-street, London, W.C.2, and an i 

lecture was delivered by Sir Miles Thomas, D.F.C., 
vice-chairman of the Nuffield Organisation. Sir 
Miles said that the experience of motor vehicle users 
often led to suggestions for improvement in design, 
and he anticipated that the industry would benefit 
from papers and lectures embodying the results of 
user research carried out by members of the new 
Institute. As an instance of what could be found 
out by discussions with users of commercial motor 
vehicles, he cited the finding of a distinct preference 
for a four-cylinder engine as compared with a six- 
cylinder one in cases where the fleet being operated 
was of a considerable size. The maintenance of such 
an engine was less, and resilient engine mountings 
had overcome the objection of greater vibration. 
His organisation was concentrating on the four- 
cylinder type of engine for commercial use. Sir 
Miles did not favour the nationalisation of transport, 
but he felt that unrestricted competition between 
road and rail interests would be injurious to all con- 
cerned. He thought that the motor vehicle interests 
might accept the view that, for ordinary merchandise, 
hauls by road should be limited to some definite 
maximum, say 100 miles. There was a difference 
of opinion about taxation of motor vehicles, private 
owners preferring the “ pay-as-you-go” tax on fuel, 
but commercial operators favouring the arrange- 
ments in force at present. However, all were in 
agreement that the R.A.C. rating formula, relating 
horsepower to cylinder bore only, was a bad one 
and should be replaced by an estimate based on 
cubic capacity. [The Chancellor of the Exchequer, 
in his Budget announced in the House of Commons 
on Tuesday, October 23, proposes to adopt the 
cubic-capacity basis.—Ep., E.] The danger was 
that, if unanimity were not reached between 
different sectional interests on broad matters of 
principle, the Government would have an excuse 
for leaving the industry saddled with the old 
R.A.C. rating formula. Actually, the industry 
deserved all the Government help it could get, 
not only in this matter, but in the matter of labour 
priorities. There was a world-wide demand for 
motor vehicles, and Britain was faced with a greater 
trading opportunity in the field of exports than was 
ever likely to be seen again. 


Luioyp’s REGISTER SHIPBUILDING RETURNS. 

The re-appearance of the quarterly shipbuilding 
returns issued by Lloyd’s Register of Shipping is a 
welcome restoration of a statistical service that has 
been greatly missed during the war years. The 
returns issued on Wednesday, October 24, covering 
the quarter ended September 30, relate only to 
vessels building in Great Britain and Ireland, as 
the compilation of such information on a world 
basis is not yet possible ; but they show that the 
rehabilitation of the much-reduced British merchant 
fleet is proceeding at an encouraging rate, all but 
four of the 387 vessels of 100 tons gross or more, 
under construction at the end of the quarter, being 
for British owners, the corresponding tonnage being 
1,473,253 out of a total of 1,496,243. Of the 387 
ships, all of the 241 steamers are of steel; all but 
one of the 132 motorships are described as “ steel 
or ferro-concrete ’—though the numbers built of 
each material are not listed separately; and the 
remaining motorship, of 650 tons, comes into the 
category of “‘ wood and composite.” Both numbers 
of vessels and total tonnage show increases over the 
corresponding figures for the previous quarter and 
for a year ago; at June 30, 1945, there were 376 
vessels in hand, of 1,387,293 tons, and at September 
30, 1944, 296 vessels, of 1,169,455 tons. Of the 
total tonnage under construction at September 30, 
1945, 274 ships, of 1,206,450 tons, are being built 
under inspection by Lloyd’s Register with a view 
to classification by the Society. The table showing 
the sizes of the vessels under construction discloses 
an unusual preponderance of craft under 500 tons, 
no less than 91 steamers and 17 motorships coming 
into this category. Of the larger craft, 44 are 
between 6,000 and 8,000 tons gross, and 56 between 
8,000 and 10,000 tons. There are only four vessels 
between 15,000 and 20,000 tons, and one between 
25,000 and 30,000 tons, all five being steamers. 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Continued from page 315.) 


For certain applications, such as airscrew manu- 
facture, improved wood is required to have mechani- 
cal properties varying along the length of a plank. 
A new procedure, successfully used for achieving 
this object, entailed the impregnation of the long 
veneers at one end only, by soaking, while the inter- 
leaving veneers, which were of varying length 
and which served to give a high density at one 
end of the plank, were completely impregnated 
with the resin solution. In the assembling of the 
veneers prior to the pressing operation, the unim- 
pregnated parts of the long veneers were inter- 
leaved with tego film (a plastic adhesive in sheet 
form). The bundles of veneers so made up were 
pressed to a uniform thickness, giving improved 
wood of relatively high and low densities at the two 
ends of the plank. Scented satinwood veneers, 
interleaved throughout with tego film instead of 
being impregnated with resin solution, have been 
made experimentally into variable-density planks. 
Among the useful features discovered by tests of 
this material is that, when specimens of tego-bonded 
scented satinwood are glued together, the joint 
strength is roughly halved if a tego face is exposed. 

Owing to the general shortage of milk and the 
demand for milk products for use as food, there 
is a strong trend in Australia, as elsewhere, away 
from casein glues. Peanut meal has given some 
promise as a substitute for casein in the manu- 
facture of glues for plywood, while a starchy waste 
product from dehydrated-food plants offers possi- 
bilities for gluing insulating boards. Apart from 
casein scarcity, the tropic-proofing of casein-glued 
plywood has proved a difficult matter, and a good 
deal of testing and experiment have been conducted, 
not only with casein, but also with formaldehyde 
and phenol formaldehyde, both to explore their 
suitability for various types of wood and also to 
assist industry in problems encountered on a 
commercial scale. Some interesting results have 
been obtained with a locally manufactured resin 
glue film similar to imported tego film, notably a 
highly satisfactory performance in the bonding of 
hoop pine. A locally-made Beetle A cement has 
also been tested in conjunction with a range of 
hardeners. Plastic moulding of plywood has been 
studied, in a preliminary way, with special reference 
to the fabrication of aircraft and marine structures, 
and some attention is being given to the latest 
developments in adhesives, and the use of infra-red 
radiators, resistance strip and high-frequency 
heating in gluing technology. Another noteworthy 
research, concerned with the manufacture of ply- 
wood, for water craft, from veneer which has 
been impregnated with various preservatives, 
including creosote, copper naphthenate and trichlor- 
phenol, has demonstrated that it is possible to bond 
such veneer either with tego film or with any of a 
range of urea-formaldehyde glues, but that the 


penetration is patchy when glue of the lather type is | pa 


used. Plywood with phenol formaldehyde can 
be impregnated by means of a hot and cold bath 
treatment, but the technique entails practical diffi- 
culties which militate against its employment on a 
commercial scale. 

The general problem of wood preservation em- 
braces a great variety of applications and has led 
to many separate investigations related to different 
Australian species of wood and different conditions 
of service. A particularly important application is 
that of railway sleepers. In the case of karri wood, 
fluorising treatment has proved less effective against 
decay than against termite attack. Jarrah is 
interesting as exemplifying a sleeper timber in 
which pockets of rot, initially present when the 
sleepers were laid in 1938, have not developed to 
an extent that justifies the rejection of the sleepers 
affected. A relative shortage of timber has led to 
an increasing use of sapwood susceptible to lyctus 
attack when used, on land, for a variety of applica- 
aions ranging from casks and boxes to structural 
members, and preventative treatment has been the 
subject of research. As regards marine borers, 
attention has been directed mainly to the perform- 





ance of plywoods, and exposure tests are showing 
that material bonded with urea formaldehyde is 
more resistant than plywood bonded with tego film, 
although neither of these resin glues will resist the 
marine organism Nausitora. Another important 
aspect of woodwork exposed to sea water is the 
optimum moisture content in various structural 
parts of ships. Some experiments to determine 
the equilibrium moisture content reached in hull 
planking have been made with 2-in. planks having 
one face in continuous contact with water and the 
opposite face exposed to air. Results for six differ- 
ent timbers, including soft woods and hard woods, 
after a year’s exposure, showed high moisture 
gradients ranging from under 20 per cent. at the 
dry face to 100 per cent. near the wet face, with 
average moisture contents of 27 per cent. to 45 per 
cent., according to the species of timber. 

Considerable study has also been necessary with 
regard to the proper timber-seasoning technique for 
ship-building ; indeed, the development of drying 
schedules to avoid loss of mechanical strength in 
timbers subject to kiln treatment has been a major 
preoccupation throughout the year. A limited 
amount of work has been carried out on the chemical 
seasoning of spruce, Queensland walnut and white 
birch, but greater attention has been given to the 
specification of kiln schedules for 25 other Australian 
species, treated in the form of 1-in. or 2-in. planks. 
Over 10 per cent. of the 800 or more timber-season- 
ing kilns and drying rooms now operating in Aus- 
tralia are engaged in drying veneers and re-drying 
plywood, while some 7 per cent. are used for re- 
drying core stock and conditioning veneers. A few 
others are kept for special jobs like curing improved 
wood and drying wood wool. Research work in 
this and related subjects has had a valuable bearing 
on the preparation of timber for packing crates and 
supply boxes. 

One of the principal factors affecting the rate of 

corrosion of metal containers packed in wooden 
outer cases has been found to be moisture content 
of the wood, for which a fairly critical value in the 
region of 17 per cent. to 21 per cent. has been deter- 
mined. The higher part of this range is relevant to 
soft woods, while the lower tends to relate to hard- 
woods containing appreciable quantities of acetic 
acid. Above the critical moisture content, corrosion 
can be marked, but is negligibly small provided the 
moisture content of the wood is low enough. Some- 
what similar problems have been encountered in the 
paper wrapping of supplies for dispatch to tropical 
climates, though, in the case of paper, water resist- 
ance and permeability to water-vapour are the 
important physical properties, and test work has 
been conducted under controlled conditions of 
atmospheric temperature and humidity. A good 
deal of other work has been carried out on the 
manufacture and testing of paper made from wood 
pulp. It includes the development of new methods 
for chemically analysing wood and wood pulp, for 
evaluating different types of wood pulp in respect of 
their paper-making qualities, and for conducting 
mechanical and other physical tests on finished 
per. 
From the engineering standpoint, however, more 
interest attaches to the wide range of experimental 
researches which the Australians have carried out 
upon the physical and mechanical properties of 
wood. Among them are some determinations of 
the thermal expansion and damping capacity of 
improved wood, and an extensive study of the 
effects of high and low temperatures upon the 
strength of wood, plywood and glued joints. 
Significant effects of moisture content have been 
found and from the results, generally, it is concluded 
that corrections for temperature as well as for 
moisture content need to be applied to structural 
designs, more particularly in solid wood. Other 
development work has been concerned with high- 
frequency electric heating for synthetic-resin gluing. 
The equipment has a rated output of 400 watts over 
a frequency range from 14 megacycles to 28 mega- 
cycles per second. 

Among experimental work concerned with timber 
construction, an interesting item is a series of tests 
on wood joints formed with a new type of processed 
cement-coated nails. These nails were about 50 per 
cent. more efficient than the smooth nails of modern 





manufacture, but it was established that smooth 
wire nails made at the present time have cop. 
siderably less holding power than similar nails 
made ten years ago, presumably on account of 
greater smoothness, consequent on improvements 
in the technology of wiredrawing. A recent struc. 
tural development of practical importance is the 
use of nailed arches in the construction of stores, 
workshops and hangars. This form of erection ig 
light in weight and comparatively cheap, and 
although it was thought at first that nailed joints 
in green hardwoods would be unsatisfactory, the 
contrary has proved to be the case. This type of 
construction will undoubtedly persist after the war. 
Meanwhile, a series of tests on the mechanical 
strength properties of nailed joints has been put in 
hand. 

A comprehensive study of the phenomena of 
creep in timber has also been planned. When 
complete, the data will be a valuable contribution 
to the scientific design of timber columns. At 
present, in the official Australian design formula, 
allowance is made for the lower strength of columns 
subject to dead loads as compared with those sub- 
ject to live loads. On the assumption that Hooke’s 
Law is valid both for static and dynamic loading, 
and that a limiting value of creep under steady load 
exists, the formula has been shown to be mathe- 
matically correct ; but experimental data from the 
proposed creep research are needed to confirm the 
present assumptions underlying the formula, which 
are probably over-simplified. This problem of 
creep is further exemplified by an investigation 
into the effect of the duration of loading on the 
strength of timber-connector joints in green hard- 
wood. Results so far obtained indicate that, under 
loads of a few days’ duration, joints are liable to 
fail at not more than 60 per cent. of the live-load 
strength. This work is being extended to obtain 
quantitative data on the relation between the 
strength and slip of joints and the duration of 
loading. 

Other work on timber joints has been in progress 
for a number of years to determine the relative 
merits of 16 types of anti-corrosion treatment for 
split-ring timber connectors. The connectors were 
inserted, in 1938, in green karri, which is a corrosive 
timber, and over a period of five years the con- 
nections were subject to other conditions conducive 
to corrosion. The outcome was an unmistakable 
indication that hot-dip galvanising was the best 
treatment. It was thoroughly effective, no loss of 
weight of the galvanised rings being recorded ; 
whereas untreated controls lost up to 35 per cent. 
of their initial weight under the same conditions of 
exposure. Tests on a number of Australian woods 
having special mechanical properties have disclosed 
the interesting fact that the strength/weight ratio 
of Tasmanian mountain and alpine ash is consider- 
ably lower than that of the same species growing in 
Victoria. General mechanical tests on samples of 
New Guinea timbers were made in 1943 and 1944 
to provide information enabling the Australian 
Forces to utilise local timbers to the best advantage 
in operational areas. 


(To be continued.) 





EXTENSION OF THE IRAQUI STATE RAILWAY.—A con- 
tract has been arranged between the Government of Iraq 
and Messrs. Balfour, Beatty and Company, Limited, 
London, for the construction of a 68-mile extension of the 
Iraqui State Railway from Kirkuk to Erbil. The contract, 
which will take about two years to complete, will involve 
about two million cubic yards of earth works and 
450,000 cub. ft. of reinforced concrete for bridges and 
culverts. 


‘“* THE BASIC STRUCTURE OF AN ENGINEERING CAREER.” 
—We have received from Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6, a pamphlet having the above title 
giving particulars of the apprenticeship scheme intro- 
duced by the firm. The electric motors produced at their 
works range from 3 h.p. to 500 h.p., so that their construc- 
tion offers a wide experience for both engineering and 
trade apprentices. No premium is necessary, but 
all apprentices are required to undertake technical 
studies, facilities for which are available at Aston tech- 
nical college ; wages are paid for the time spent in day 
classes, provided that the apprentice’s work is satis- 
factory. 
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BRITISH ELECTRICAL ENGINEERS 
AND THE SECOND WORLD WAR.* 


By P. Dunsueatu, O.B.E., M.A., D.Sc. (Eng.). 


In selecting a subject for an inaugural address at 
this time, it seemed desirable and appropriate to place 
on record some of the contributions P British electrical 
engineers to the successful outcome of the greatest 
war in history. These contributions are so varied 
and so extensive, however, that in an hour’s address 
it is only possible to provide a broad survey, emphasising 
here and there the more outstanding achievements. 

Home Power Supply.—In 1935, a memorandum en- 
titled ‘ Air-Raid Precautions for Electricity Supply 
Undertakings,” had been issued to all electricity 
undertakings. This memorandum, prepared by the 
A.R.P. of the Home Office in consultation with the 
Electricity Commissioners, was intended as a general 
guide to those concerned in the preparation and 
organisation of schemes to minimise the effects of 
attack bytheenemy. The industry made arrangements 
for improving the protection of personnel and plant at 
important generating stations, and for the protection, 
by means of blast walls, of important outdoor trans- 
formers. Emergency control centres were also estab- 
lished. In addition, the National Pool of Reserve 
Equipment was set up under the Civil Defence Act, 
1939, for temporary use in the replacement of plant 
damaged by hostile action, and a large number of trans- 
formers, switch equipments and many miles of single- 
core cable and overhead-line components were distri- 
buted in 13 stores in various parts of the country. 

The heavy bombing attacks caused less damage to 
electricity-supply installations than had been antici- 
pated but, nevertheless, there were a number of occa- 
sions on which it was necessary to bring into use the 
National Pool. For instance, in September, 1940, the 
West Ham substation of the Central Electricity Board 
was virtually destroyed by a bomb, as was the Osborne 
street substation of Stepney Corporation. Another 
lamentable incident was that at Greenock, where the 
chief engineer was killed in-the power station. In all 
cases, equipment supplied from the National Pool 
made a great contribution to the effecting of temporary 
repairs, so that services could be resumed within a 
few days. The most serious incident affecting genera- 
ting plant was the damage to Fulham generating 
station in September, 1940, when bombs exploded in 
the engine-room, putting 190,000 kW of plant out of 
service. The loss of output capacity was partly restored 
in a short time by rearrangement of circuits, though 
not completely restored for many months. The total 
loss of generating-station output capacity in the 
country due to enemy action at the end of any month 
never exceeded 266,000 kW, much of which was out 
of commission for short periods only. 

The C.E.B. had provided emergency control rooms 
in all their areas before the war, but after the first 
bombing attacks in the latter part of 1940, it was 
considered necessary to provide additional alternative 
and safer accommodation for the control staff and 
equipment situated in London. For this 
disused lift-shafts were leased from the London 
Passenger Transport Board towards the end of October, 
and steps were taken to convert them into control 
rooms. Notwithstanding a serious set-back due to 
bombing, an emergency control point was established 
at the bottom of one of them by the end of February, 
1941, and on March 18 the transfer of equipment 
had been completed. By the end of August, 1941, a 
national control room had been set up in the new 
premises in addition to the control room for the area. 

During the war, overhead transmission lines through- 
the country suffered considerably by being fouled by 
the anchor cables of escaped barrage balloons. On 
one occasion, in November, 1939, balloons which 
had broken loose in the North-West England Area 
drifted over the whole length of the country, affecting 
no less than 16 undertakings and damaging the Thames 
crossing lines before finally disappearing out to sea. 
These direct metallic contacts between phase conductors 
resulted in short-circuits of exceptional magnitude but, 
as most of the circuit breakers on the Grid had recently 
been modernised, the faults were cleared rapidly and 
successfully. In only a few cases were difficulties 
caused by the displacement of transformer windings 
due to the heavy short-circuit stresses. 

As an indication of the serious nature of the problem, 
it is of interest to note that from the outbreak of war 
to the end of 1943 there were no fewer than 1,979 faults 
attributable to war causes, more than two-thirds of 
which were cleared without interruption to supplies. 
Of these faults, 73 per cent. were caused by barrage 
balloons; about 13 per cent. by low-flying aircraft, 
shrapnel from anti-aircraft guns and military exercises ; 
and only some 14 per cent. were directly attributable to 
enemy action. A measure of relief was ultimately 





* Presidential address delivered before the Institution 
of Electrical Engineers on October 4, 1945. Abridged. 


eng two | Y' 





obtained by modifications in the design of the balloon 
equipment and by collaboration with the meteorological 
authorities, enabling the balloons to be hauled down 
when stormy weather was anticipated. 

For strategic reasons it became necessary early in 
the war to effect a major transfer of munitions works to 
the West, and this, together with a reduction of load 
in the South-East, due to evacuation and other reasons, 
involved a serious redistribution of electric power load. 
New stations could not be erected in time, but it was 
possible to meet the rapid increase in demand in certain 
areas by the construction of additional reinforcing 
transmission lines. From the beginning of the war to 
the end of 1943, an additional 544 miles of 132-kV line 
was erected, together with 123 miles for lower voltages. 

At the time when it became necessary to construct 
these War Grid Reinforcement Lines the manufactur- 
ing resources of the country were already fully em- 
ployed on the production of munitions, and, in conse- 
quence, contracts for the steel towers and the cadmium- 
copper conductors were placed in the United States of 
America. The consignments, which involved 52 ship- 
ments, began to arrive towards the end of 1940 and 
were completed by the middle of 1941. The U-boat 
campaign was in progress during the whole of the period, 
but only two of the ships were sunk, involving the loss 
of 346 tons of steel towers and 104 tons of cadmium- 
copper conductor. A further 30 tons of steel towers 
and 100 tons of cadmium-copper conductor were 
destroyed by air raids after they had been landed. 

This change in load distribution resulted in heavy 
transfers of energy between areas, and consequently 
imposed a very onerous task on the national control 
organisation. For instance, between the beginning of 
the war and 1944, the South-West England and South 
Wales area changed over from an export of 7,000 kW 
to an import of 244,000 kW, while South-East England 
changed over from an import of 96,000 kW to an 
export of 292,000 kW. 

During the five years from January 1, 1939, to 
December 31, 1944, new generating sets in individual 
sizes up to 60,000 kW, in 73 different power stations, 
provided a total additional capacity of 3,896,000 kW, 
along with boiler capacity for over 49 million pounds of 
steam per hour. 

During the war period the installation of new generat- 
ing plant was attended by many difficulties due to 
shortage of labour and material, yet there were a 
number of examples of rapid construction of new power 
stations, of which the following may be taken as 
typical. The first section of the Llynfi station of the 
South Wales Power Company, comprising 60,000 kW 
of plant, was in commercial service 19 months from the 
time of the cutting of the first sod. The first section 
of the Castle Meads station, owned by the Gloucester 
Corporation, comprising 20,000 kW of plant, was in 
commercial use in just under two years, while the 
second section, commenced immediately afterwards, 
was completed in 18 months. The first section of the 
Earley Power Station, owned by the Central Electricity 
Board, comprising 40,000 kW of plant, was also supply- 
ing energy on a commercial scale in just under two 
ears from the time of commencement of work. In 
Northern Ireland it also became essential, in 1941, to 
construct a new power station of 30,000 kW capacity at 
Ballylumford. This station was in commission 18 
months after the first sod was cut and 20 months after 
the direction was given. 

The successful operation of a system of public supply 
stations with an output, in 1944, of over 38,000 million 
kWh, with an increase since 1939 of nearly 12,000 mil- 
lion kWh, is an outstanding performance. This in- 
crease in output of 45 per cent. was achieved notwith- 
standing a reduction of 27 per cent. in the personel of 
electricity undertakings. 

Home Communications.—The British Post Office 
provided a vast private-circuit network for the opera- 
tional, meteorological and administrative traffic of the 
Fighting and allied Services, and enlarged its peace- 
time trunk system to reduce delays in priority traffic 
concerned mainly with the supply of munitions. The 
number of long-distance private telephone circuits over 
25 miles in length in use for war purposes reached a 
peak in August, 1944, of 9,300, or one and a half times 
the size of the whole pre-war public trunk system, 
while on the telegraph side the corresponding increase 
was four times. To meet the enormous expansion in 
the land services, the underground trunk telephone 
plant was also increased from six million miles of single 
wire in September, 1939, to nearly 11 million in April, 
1945, i.e., almost doubled. In addition, a number of 
emergency routes were set up following the fall of 
France, to provide service in the event of invasion or 
of widespread damage to main routes. These consisted 
of overhead lines following country lanes, each pair 
carrying one audio-frequency channel and three carrier- 
frequency channels (the 1 + 3 system). 

Much progress was made during the war in the 
equipment used on audio, carrier and coaxial systems. 
Repeaters employing negative feedback have been 
introduced and standardised for audio circuits in order 





to improve signal/noise ratio and to reduce changes 
in gain through variations in power-supply voltages. 
The adoption of 12-channel carrier equipment in which 
upper sideband working is employed and greater 
elective band-width obtained while retaining a channel 
spacing of four kilocycles per second, involved improve- 
ments in the type of filter used and the extensive 
employment of quartz-crysta] resonators. On the 
original coaxial scheme between London and Birming- 
ham, a channel spacing of five kilocycles was employed, 
but in view of the desirability of conforming to the 
latest internationally recommended standards, new 
coaxial systems were designed on the basis of super- 
groups of five groups, each of twelve channels, each 
channel being allocated a frequency spectrum of 
four kilocycles per second. 

On the radio side, the British Post Office contributed 
in many ways to the prosecution of the war. During 
the Battle of France in 1940, high-power long-wave 
transmitting stations in this country were successfully 
used to interfere with radio messages sent out by 
German Army Headquarters, thus reducing Allied 
losses considerably and permitting a longer time for a 
more orderly retreat. The advantage of short-wave 
radio was largely exploited by the British Post Office 
during the war. Single-sideband suppressed-carrier 
radiotelephony was employed before the war. This 
system was, however, applied to the transmission of 
multi-channel radiotelegraphy using teleprinter work- 
ing, as a preferred alternative to, single-channel high- 
speed Morse, and made possible great economies in 
transmitted power and use of wavelengths. 

In order to cause confusion to enemy aircraft flying 
over this country, the Post Office, in 1940-41, picked 
up navigation signals sent out by the enemy and re- 
radiated them from comparatively low-power trans- 
mitters situated in this country. For this purpose 
they were able to utilise ultra short-wave apparatus and 
transmission systems developed before the war for 
television programmes. Considerable linking of R.A.F. 
stations with Fighter Command headquarters by tele- 
printer, which formed part of the Referee Teleprinter 
Network, was an important factor in the Radar Coast 
Barrier, particularly during the Battle of Britain. 

Prior to the war, the Post Office was one of the 
largest manufacturers in this country of quartz plates 
for incorporation in crystal filters and constant- 
frequency oscillators, but during the war its efforts 
were concentrated on the supply of crystals of high 
precision, These were employed for the replacement 
of the pendulum clock as an astronomical time standard, 
for master frequency control in carrier-telephone 
systems, and as a frequency source for high-stability 
single-sideband radio stations. During air-raid “alerts,” 
to prevent broadcasting transmitters being used by the 
enemy as navigational aids, each broadcasting system 
had two or three “ spoiling ” stations operating simul- 
taneously. Crystals having identical performances 
controlled the oscillators of this family of stations so 
that they transmitted on precisely the same wavelength. 

Many disasters due to enemy action overtook the 
Post Office during the war years. Provision had been 
made for the most important circuits to the centre of 
London in the tunnels of the underground railways 
and in very deep tunnels specially constructed for the 
Post Office. Ring cables were laid around London, 
and even multi-channel radiotelephone links were 
prepared on selected sites, with facilities for inter- 
cepting a few of the vital circuits. Serious difficulties 
were encountered in restoring cables after damage by 
bombing, when telephone cables, electricity supply, 
gas, water and sewage services were sometimes involved 
in the same crater. An example which may be cited 
was the incident on May 10, 1941, when a high-explosive 
bomb on the Old Bailey severed 18 audio-cables, six 
carrier cables and four co-axial cables, interrupting 
5,200 working circuits, mainly long-distance. 

No description of war-time telecommunications 
would be complete without some reference to sub- 
marine cables and cable ships. The main responsibility 
for communication with the Continent rested on the 
British Post Office submarine-cable network, the main- 
tenance of which depended, at the outbreak of war, on 
two small repair ships, the Monarch (1,150 tons) and 
the Alert (940 tons), with a rather larger vessel, the 
Ariel (1,500 tons), under construction. A fourth, the 
Iris, was ordered immediately and commissioned eight 
months later. In the course of their work, cable ships 
are sitting targets for hours at a time, and it is not 
surprising that casualties were heavy. After the Alert 
and the Iris had laid the first submarine cable to the 
Normandy beach-head two days after the initial 
landing, the former was sunk with all hands on Feb- 
ruary 24, 1945, while repairing the Anglo-Belgian cable 
off Broadstairs, and finally the Monarch was lost on 
April 16, 1945. Prior to D-Day, this fleet laid, at 
different points round the coast, eight major cable 
schemes totalling 375 nautical miles, and, since D-Day, 
a total of 559 nautical miles between this country and 
the Continent. 

(To be continued.) 
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THE EDUCATION AND TRAINING 
OF MECHANICAL ENGINEERS.* 


By Prorgsson ANDREW RosBertson, D.Sc., F.R.S. 


My object is to survey briefly the educational activi- 
ties associated with mechanical engineering and perhaps 
offer some suggestions as to the directions in which 
changes, I hope improvements, can be made in the near 
future. I do not think it advisable to look too far 
ahead ; we have ovly to recall the tate of the Fisher 
Act of 1918, which anticipated many of the sectiors of 
the Act of 1944, to remind ourselves that, while Parlia- 
ment may propose, some other power disposes. 
any case, ore mut reckon with the characteristics of 
our people. Whatever we may think of ourselves there 
is an exeraordinary unanimity of outside opinion which 
holds tha. we are a nation of empiricists ard do not 
take kindly to elaborately conceived schemes no matter 
how impeccable they may be in logic. ‘* The English,” 
to quote the words of a distinguished Dutchman,f 
“have organised themselves with one thorght only: 
to obtain the best results. They have tried systems of 
government until they have found the most suitable. 
They have vever feared experiments, but whenever 
there has been a choice, they have tried the system 
nearest that in existence. Transitions have been easy, 
and the result has been. solidity which exists in no 
other country. This rejection of theory has made 
the English remarkably unconcerned about contra- 
dictions. 

“* They live in a republic with a king. Their very 
secular State possesses an Established Church, their 
Liberals are conservative, their Conservative Party 
contains radicals like Lord Henry Bentinck. And how 
many conservatives were there not in the first Labour 
Government ? The greatest trading nation of the 
world, they have embraced protection with a frenzy 
to which their silk-stocking-hunting Customs officers 
bear witness. Their sport-worshipping universities 
have produced some of the greatest scholars of the 
world. The English fill their satiric papers with com- 
plaints about taxation, but they pay with alacrity 
immense sums for the support of their hospitals which, 
instead of being endowed by the community, have to 
rely on private benevolence. They do not know the 
craving for unification and classification which charac- 
terises the French. Their complicated community 
needs clearly codified laws more than any other. Yet 
they remain satisfied with an antiquated system that 
puts the ordinary litigant helplessly in the hands of 
the law experts. Sir Roger Casement is hanged after 
a reprieve has been made impossible by extra-legal 
methods, and his disciples are Ministers of the Crown. 
But how fresh and ever youthful the minds that remain 
ready for prudent change, and are untrammelled by 
the worship of a written constitution! How far the 
outlook of the people of this country from that of the 
Americans who consider that the framers of their con- 
stitution were guided from above and produced a 
document which is the last word in political wisdom ! 
Every change is conceivable, no improvement ruled 
out, provided the new thing retains the ancient and 
res name, and the breach with the past is not too 
flagrant. The foreigner treads his way through this 
strange land, with growing comprehension and increas- 
ing approval.” 

If this is an accurate appraisal of our national 
character, perhaps it is not altogether surprising that 
we have been able to emerge victorious from two world 
wars in 30 years. The last one, however, has surely 
taught us that in the future we shall be wise not to rely 
too much on our gift of improvisation. 

At the outset, I think it will be useful to remind you 
of the essential elements in engineering and science, 
and to that end I will take the definitions given in 
Webster, namely “‘ Engineering is the art by which the 
properties of matter are made useful to man in struc- 
tures and machines ” and Science ‘‘ a knowledge which 
has been systematised and formulated with reference 
to the discovery of general truths on the operation of 
general laws.” These definitions serve to emphasise 
that engineering is not science alone, but the art by 
which the knowledge provided by science is utilised in 
the service of man in the production of machines and 
structures. In practice we recognise these essential 
elements and expect from an engineer a knowledge of 
the science required for the construction and use of 
the machine or structure, skill in the art whereby that 
knowledge can be utilised, and an appreciation of the 
cost which may determine whether or not the result 
of his labours can be useful to man. 

In considering the education and training of an 
engineer, we are therefore concerned very much with 
a knowledge of science and with the techniques which 
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must go with it. One must also include qualities of 
character, for in engineering, as in every walk of life, 
the race is not simply to the gifted in science or art. 
In the history of our Institution there are many 
examples of men who, through native engineering talent 
combined with strength of character, have risen from 
the ranks to eminence as inventors, experimenters, 
designers, and manufacturers, thus demonstrating 
that given the right personal qualities early educational 
handicaps can be surmounted. This, however, is no 
a ent inst the provision of greatly improved 
educational facilities; many men ft pon ability, 
rforming useful functions in industry, would have 
been able to do so still more effectively if they had had 
the advantage of a more complete education than was 
available to them. 

While it is true that the engineering of a job is first 
the thinking and scheming necessary to design and 
make it, much of the knowledge to be utilised is so 
intimately related to methods of construction that an 
engineer must have a good acquaintance with the 
crafts employed, even though he be but an indifferent 
executant himself in most or indeed all of them. In 
attempting any classification, we are in difficulties 
over the use of terms. At the two extremes we may 
be satisfied with the terms “ professional engineer ” 
and “ craftsman,” but for the intermediate one I can 
think of no better term than “assistant engineer.” 
I am not happy about this designation, but the only al- 
ternative “ technician ” is so often used for professional 
engineers, as well as those who conform to the dictionary 
definition of “ one skilled in the technique or mechanical 
part of an art,” that I think it desirable to avoid using 
it. We are therefore interested in three main groups, 
Professional Engineer, Assistant Engineer, Cra 
but recognise that these divisions are very crude and 
that on our stage “one man in his time plays many 
parts” and the engineer may indeed be required to 
play several at the same time. 

In recent years, particularly in the United States, 
there has been considerable discussion about the 
professional status of engineers and it has been sug- 
gested that this is a matter of prime importance which 
should be considered without any reference to the 
engineering institutions. While the ining of the 
engineer is similar to that of the doctor, I do not 
think that there is any likelihood of a body being 
set up in this country to control engineering in the 
way that the General Medical Council controls medicine. 
For some time to come, professional status with us 
will depend largely on membership of a major institu- 
tion and the recognition accorded will depend on the 
status of that institution. It is therefore important 
that we should be clear about what we regard as the 
minimum requirements for professional recognition. 

Recent discussions have shown that mechanical 
engineering can usefully absorb a considerable increase 
in the output of universities and technical colleges of 
young men trained to the standards of engineering 
degrees or of Higher National Certificates. A larger 
proportion than desirable of applicants to join the 
Institution, who hoid supervisory positions at a pro- 
fessional level, present technical educational qualifi- 
cations which are below modern standards and require- 
ments. The considerable increase in the flow from 
the technical colleges of men with Higher National 
Certificates, which had occurred before the war and 
has since been maintained, is welcomed, but the 
absence of a corresponding increase in the numbers 
of those taking full-time university courses is to be 
deplored. Even under pre-war conditions, the supply 
of such men was not adequate to the changing needs 
of industry. 

The process may have been retarded by slowness 
in recognising the versatility of engineers whose 
training included full-time university education. Ex- 
perience during the war has proved the readiness 
with which such men can be productive in new and 
widely different activities in mechanical engineering. 
The Council are of the opinion that the needs of a 
healthily advancing industry with expanding exports, 
and the need for highly qualified technical representa- 
tives overseas, will require that the output from the 
universities be twice that of the immediate pre-war 
years ; also, that a corresponding increase of part-time 
students from the technical colleges could be readily 
absorbed into positions of responsibility to the great 
advantage of industry, and that no attempt should 
be made to limit the number of students embarking 
on engineering courses of both types. Nothing should 
be done to stereotype at too early a stage the technical 
education of young engineers or their selection for the 
differing responsibilities they will have to undertake in 
later life. It is, however, very necessary that there 
should be ample opportunities for students whose 
abilities develop late to transfer from the courses on 
which they have originally embarked to those of higher 
types right up to the universities. 

As far as forma] education is concerned, therefore, 
the Council encourage young men to pursue organised 
courses of various types and, by their success in the 
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examinations, to obtain whole or partial exemption 
from the Institution’s own examination. 

The educational requirements of the Institution cap 
therefore be satisfied by two different qualifications 
namely, a degree or a Higher National Certificate with 
endorsement. These are by no means equal in their 
demands on the student. Leaving out of account that 
important element of university lifo not included in the 
formal time table and comparing only the actual 
hours of instruction, the degree man must spend about 
three times as many hours as the Higher National 
Certificate man in order to qualify to sit for his exami. 
nation. This is the ratio even if the Higher National 
Certificate man pursues a course having part-time 
day release over the whole period of study, and this is 
by no means general; and if it is also assumed that 
both start at the same level educationally, which, of 
course, is not the case. 

There is no doubt at all about the need for both types 
of men and there is much to be said for both methods 
of training for the particular type of man for which 
each scheme has been designed. The only argument 
there need be is about the relative numbers, the stage 
at which men in one category found to be more suitable 
for the other can be transferred, and the best method 
of training for each. In my opinion, the difference in 
available time is so great that inevitably it has consider- 
able influence on the style of the teaching. It is 
aria therefore to keep them separate and pro. 

bly, under existing conditions in this country, in 
separate educational institutions. This raises the very 
difficult question of the function of the university and 
the technical college. The problem is not new; 
it was evidently the subject of some concern to the 
University Grants Committee as far back as 1921. 
I will quote a few passages from the 1921 report. 
“There is nothing in the nature of technology which 
makes it necessarily unsuited to the method and spirit 
of university work. The very fact that this alliance 
between science and industry is intimate, and the border 
line between pure and applied science difficult to 
define, involves serious difficulties for the universities. 
We cannot — a certain tendency to lay an exag- 
gerated emphasis on utilitarian applications in some 
technological departments. . . . It would be in the 
worst interests of industry itself if the study of scientific 
problems were to be approached by the universities 
from the point of view of immediate material advantage. 
. . - We believe it to be urgently necessary, therefore, 
to define more closely the aim of university courses in 
engineering and technology, and to differentiate such 
courses from work properly assignable to technical 
colleges.” 

So far as I am aware, nothing much was done on the 
problem until 1944, when the Government appointed a 
committee under the chairmanship of Lord Eustace 
Percy “to consider the needs of higher technological 
education in England and Wales and the respective 
contributions to be made thereto by universities 
and technical colleges, and to make recommendations, 
among other things, as to the means for maintaining 
appropriate collaboration between universities and 
technical colleges in this field.” The committee had 
not reported at the time this address was prepared. 
Since opinion on the matter is frequently influenced 
by the practice on the Continent of separating higher 
technological studies from the universities, it may be 
pertinent to remark that, at any rate in Germany, the 
home of the Technische Hochschule, opinion was by no 
means unanimous as to the wisdom of such separation. 

In a memorandum prepared for Professor Abraham 
Flexner, in 1930, it is stated that “‘ There were fifty 
years ago two possibilities: the “‘ Technische Hoch- 
scule ” might have been incorporated in the universities 
as an additional faculty, or a separate institution 
of the same level as the university might have been 
created. Germany chose the latter. Was this sound 
procedure ? Opinions differ. On the one hand one 
could maintain that, had the technical faculties been 
incorporated in universities, either the academic spirit 
might have been damaged or the practical side of tech- 
nical training might have suffered. Separation, on 
the same legal and qualitative basis, forced the technical 
schools to strive to reach the academic standard and 
thus provoked a wholesome and productive competition. 
There are, however, weighty arguments on the other 
side. The solution chosen necessitated the creation 
of additional professorships in chemistry, physics 
and mathematics, and increased the difficulty of 
avoiding instruction at a trade (Fach) level. In 
consequence, chairs of philosophy and even philology 
have been created in the Technische Hochschule. In 
this direction Saxony has gone farther by setting up 
in the Technische Techechabs at Dresden, a division 
devoted to the study of science from the humanistic 
point of view (Kulturwissenschaftliche Abteilung). The 
question naturally arises as to whether the ‘ humanisa- 
tion’ of these faculties might not have been more 
readily accomplished, had they been placed within the 
framework of the university.” 





(To be continued.) 
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TRAFFIC CONTROL ON THE 
L.M.S. RAILWAY. 


Dvurine the last few years it has not been possible 
for the main-line railways in this country to inaugurate 
any substantial programme for the modernisation of 
equipment, although plans for improvements have 
been drawn up. A start has now been made in carrying 
out some of these plans, and the following is a brief 
description of work being undertaken by the London 
Midland and Scottish Railway to establish a new 
organisation for train and traffic control over its entire 
system, which embraces some 20,000 miles of track. 
When it was formed in 1923, the L.M.S.R. was con- 
fronted with the need for unifying arrangements 
that had already been in force on the London and 
North Western, Lancashire and Yorkshire, and Midland 
Railway systems. The outcome was an extensive 
traffic-control organisation, the basic principle of which 
was, and is, the concentration of all details of traffic 
requirements and train running at strategic points 
from which the arranging, dispatching and running 
of trains can be directed and supervised over a telephone 
network. The system in force throughout the war 
met every need despite the exceptional traffic conditions 
occasioned by the running of thousands of special 
trains and by dislocations from enemy air attack. It 
was adapted and improved whenever this became 
desirable, and it is claimed to be one of the finest 
railway control organisations in the world at the 
present time. Nevertheless, many new possibilities 
for improvement have become apparent by reason of 
technical developments in the field of telephonic 
communication, and the decision has been taken to 
make a major change. 

Under the new arrangement, so far as it concerns 
England and Wales, 19 operating districts are to be 
formed by merging the existing 42 control districts, 
and in each of these new areas a district operating 
manager will be appointed with responsibility for all 
train running and for the organisation of passenger and 
freight services in his district. The latest available 
telephone apparatus will be installed to enable each 
district manager and his staff to make instant contact 
with every station, engine shed, carriage shed, goods- 
marshalling yard and signal box in his area. The 
district manager’s office will be equipped with a board 
showing a diagram of the railway system controlled, 
and every member of the staff will be able to see at a 
glance the positions of all the trains in the area. The 
onus will be on the district manager to pass trains 
on to adjacent sections punctually to schedule. Three 
of the new traffic-control offices have already been put 
into commission ; they are at Birmingham (Western), 
Leeds, and Stoke-on-Trent. The other 16 will be at 
London (Euston), London (St. Pancras), Rugby, 
Birmingham (Midland), Crewe, Manchester, Chester, 
Liverpool, Preston, Barrow-in-Furness, Leicester, 
Nottingham, Sheffield, Derby, Gloucester, and Wake- 
field. An impression of the capabilities of the new 
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organisation may be gathered from the fact that, on 
August bank-holiday Saturday this year, no fewer 
than 88 trains were dispatched on time in four hours 
from the two platforms of Stoke station, the average 
rate being rather better than a train in and out every 
three minutes. The trains included 11 holiday specials 
to Blackpool and seven to, North Wales; their com- 
bined load was 22,000 passengers. 

In the new control office layout at Stoke, accommo- 
dation is provided for nine operators, four positions 
being equipped with area diagram boards on which 
traffic movements are plotted. These boards are 
visible from all the other positions. The accompanying 
illustration shows a part of the control room with the 
boards in the background. It can be seen that each 
operator is provided with a separate desk and key- 
board unit, the latter being at his right-hand side. 
To allow for a flexible staffing arrangement, all circuits 
are connected to each keyboard. In modernising 
the terminal equipment at the control office, no altera- 
tions have been made to the external circuit operation. 
Incoming calls to the control office are indicated by 
a display of associated “ call’ lamps on all keyboards 
and the switchboard. A call is answered by operating 
the associated circuit key to the “speak” position. 
Simultaneously, the “call” lamps are extinguished 
and “busy” lamps are displayed. The operator’s 
telephone is at the same time connected to the line 
so that conversation can proceed. An outgoing call 
is made by moving a circuit key to the “speak” 
position. Once again, “ busy” lamps are displayed 
and the operator’s telephone and ringing unit are 
connected to the line. Ringing is done in accordance 
with a code. Various safeguards are provided to 
guard against such contingencies as power supply 
failure, and circuit faults. 

All cabling is carried out with lead-covered switch- 
board cable. Each keyboard and switchboard is 
cabled back to the local side of an intermediate cable 
frame located in the apparatus room. Cabling from 
the relay set rack and the fuse panel rack is terminated 
on the multiple side of the same frame, and connected 
to the local side by jumpers, thus providing a com- 
pletely flexible arrangement for testing and fault 
tracing. All external circuits are connected to the 
equipment by way ofa main cable frame which provides 
full protection against lightning, etc. A test desk, 
fitted adjacent to the main frame, is provided with a 
keyboard on which all circuits are terminated, thus 
providing the maintenance man with the same facilities 
as the control operators. 





Sm Wru1aM J. LARKE MEDAL.—The Council of the 
Institute of Welding have awarded the Sir William J. 
Larke Medal for 1945 and the first prize of 501. to Mr. 
W. K. B. Marshall, B.Eng., A.M.Inst.W. The second 
prize has been awarded to Mr. J. C. MacKain, 
A.M.L.Struct.E., A.M.Inst.W., the third to the late Mr. 


LABOUR NOTES. 


THE greater part of the space occupied by the 
‘“‘ Editor’s Notes” in the October issue of the Amal- 
gamated Engineering Union’s Journal is devoted to a 
consideration of subjects discussed at the recent Trades 
Union Congress at Blackpool. Dealing with the prob- 
lem of re-converting industry from war-time to peace- 
time activities, the writer emphasises the declaration, 
made by the Minister of Labour and National Service 
at Blackpool, that it is the bounden duty of industry 
to do everything possible to make easy the absorption 
of those who left industry for war service. This would 
require, Mr. Isaacs said, real foresight and some 
measure of forbearance. It could not be expected that 
men and women who had spent years of their life in 
a very different atmosphere during the war would fall 
straight away into industrial habits, and the way for 
them to resume industrial life must be made as smooth 
as possible. 





One of the most vital factors in the problem, the 
Minister went on to say, would be the attitude of the 
foremen. There would also have to be retraining. 
Room would have to be found, moreover, for men and 
women who had acquired new skill and experience in 
the Services. Attention was directed to the “ Guide to 
Service Occupations,”’ copies of which had been sent to 
trade unions and employers’ organisations. The 
immediate purpose of the Guide was to enable employ- 
ment exchanges to deal properly with ex-Service men 
and women who registered for employment. Instruc- 
tions had been given, Mr. Isaacs said, to local officers 
of the Ministry of Labour to the effect that the entry 
of Service personnel into civilian occupations must be 
subject, in the trade concerned, to any agreement, 
custom, or practice relating to recruitment, grading of 
workers, and trade-union membership. 





“ Our reason for quoting the Minister on this point,” 
the writer of the editorial note says, “is to emphasise 
his admonition that the task of fitting ex-Service 
people, with their various types of skill and experience, 
into civilian life will be no easy one. It can proceed 
satisfactorily, as the Minister said, on the basis of 
agreed arrangements between those concerned, and 
only on that basis; and we hope that in our own 
group of trades this principle will be appreciated and 
applied.” 





The membership of the Amalgamated Engineering 
Union at the end of September was 820,693—a decrease 
of 7,794 compared with the figures at the end of 
August. The number of members who received sick 
benefit during the month was 6,390—an increase of 
298—and the number of superannuated members was 
15,371—an increase of 300. Donation benefit was paid 
to 2,193—an increase of 634—and the total number of 
unemployed members was 2,566—an increase of 934. 





In the House of Commons last week, Squadron 
Leader Donner, Conservative Member for Basingstoke, 
asked the Prime Minister if it was still the policy of 
the Government to repeal the Trade Disputes and Trade 
Unions Act. Mr. Attlee said that it was. 





Mr. G. S. Lindgren, Parliamentary Secretary to the 
Ministry of National Insurance, said, in reply to a 
question by Squadron-Leader Roberts, Liberal Member 
for Merioneth, that at October 13, the balance of the 
Unemployment Fund was about 348,600,000/. on the 
general account, and 10,100,000/. on the agricultural 
account. 





In a written reply, Mr. J. Griffith, Minister of National 
Insurance, said that it was proposed to increase the 
maximum pensions and supplements, payable under 
the National Insurance (Industrial Injuries) Bill, where 
a man is deemed to be unemployable. As introduced, 
the measure provided 60s. a week, for a single man, 
76s. a week for a married man or a single man with an 
adult dependant, and 83s. 6d. a week for a married 
man with one child. The Minister said that he pro- 

sed to move an amendment in Committee to increase 
each of these amounts by 5s. 





The National Joint Industrial Council for the Gas 
Industry unanimously decided, at a meeting in London 
last week, that the wages of employees should be 
increased by 14d. per hour or ls. per shift. The change 
affects about 100,000 operatives, and involves an expen- 
diture of over 1,500,000/. a year. 





Replying to a question by Mr. Lennox Boyd in the 
House of Commons last week, the Minister of Labour 
and National Service said that the aggregate number of 
man-days lost during August and September in stop- 





H. W. Clark, M.Inst.C.E., M.Inst.W., and the fourth to 





Mr. R. W. Ardern, A.Inst.W. 


pages of work arising from industrial disputes was 
estimated at 220,000. Practically all arose from un- 
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official stoppages. Dealing with a question by Sir 
Waldron Smithers, Mr. Isaacs said that the aggregate 
number of man-days lost from the beginning of this 
year up till the end of September, in stoppages of work 
arising from industrial disputes in the railway, dock and 
tramway and omnibus services of Great Britain, was 
estimated at 360,000. There had also been a further 
loss in the docks in the first two weeks of October. 


Sir Waldron Smithers asked if the Minister would 
bring to the notice of the men concerned the facts and 
figures in a simple form to show the grave position of 
our export trade, the danger of inflation, and the perils 
to the country as a consequence of these men’s folly ? 
Mr. Isaacs thought that the reading of an economic 
paper to men on strike would not help them to go back. 


The contributor of the “ Notes and Comments ” in 
the October issue of Man and Metal, the journal of the 
Iron and Stee] Trades Confederation, has some interest- 
ing things to say on the subject of our export trade 
drive. “There exists at the moment,” he writes, “a 
home market, including the demands still being made by 
the Service departments on the industry, for all the 
steel that can be produced with the plant at present 
in operation. To expand our overseas trade, we require 
speedy evacuation of a number of works now used for 
storage purposes ; an expansion of steel supplies in the 
form of semies ; the return of steel workers, thousands 
of whom are still retained in other industries and the 
Forces, and a larger allocation of the coal available.” 


“‘ The coal situation is serious,” the writer continues, 
“* apart from its increased cost, but we are satisfied that 
the industry can make better use of the limited supplies 
by cutting out waste. This aspect of the matter requires 
immediate attention by the steelmakers and _ steel 
workers. It is estimated that 20 per cent. of the fuel 
at present consumed in producing steel ingots can be 


cut out by a re-organisation of the working hours of 


steel melting shops.” 


Proposals embodying that idea were, it is stated, dis- 
eussed by répresentatives of the employers and repre- 
sentatives of the men in 1938 and 1939, and it was 
claimed by the latter that their adoption would have 
resulted in “an increased output amounting to 
1,000,000 tons of steel ingots per year,” and involve the 
industry in no new capital expenditure. The outbreak 
of war, however, put an end to the discussions. Ac- 
cording to Man and Metal, “ existing circumstances 
make it imperative that these proposals shall be re- 
examined in the interests of our national economy. 
The industry must be prepared to make the most of the 
existing man power, coal supplies, and raw materials, 
if it is to contribute its quota to the task of rehabili- 
tating the productive capacity of the country.” 


At a meeting of the National Joint Council for the 
Docks’ Industry on Thursday last week, the National 
Association of Port Employers gave their reply to the 
application of the unions for improved wages and 
conditions. As many dockers were on strike, discussion 
was adjourned until work was resumed, the Joint 
Council undertaking to meet again when it was. 


Copies of a long statement, giving in some detail, 
the employers’ proposals, were circulated for publication. 
On the question of decasualisation, it was stated that 
from the point of view of social security to the men, 
the first requirement was a guaranteed wage. In fixing 
that, the employers said “we must, of course, have 
regard to economic considerations.” They were of 
the opinion that the most suitable way of reconciling 
these two “ vital considerations ” was to give the men 
a lunar monthly guarantee, and they, therefore, pro- 
posed that every able-bodied dock worker should have 
a guaranteed minimum at Class A ports of 16l. for each 
four-weekly period, all earnings to count against the 
guarantee. For Class B ports the guarantee was 151. 


On the question of standard wages, the employers 
said that they were convinced that if their proposals, 
as a whole, were accepted, there was at present no 
economic or social reason for the increase demanded. 
Concessions on that point would, they claimed, put wage 
rates in the docks’ industry out of all relationship with 
those in other comparable industries ; it would, they 
held, “ imperil the national wage structure and... 
inevitably start a process of inflation.” 


A question of national policy was involved, the 
employers said, in the application for a 40-hour week, 
and they would have to seek guidance of the Govern- 
ment on the point. If the Government sponsored the 
40-hour week, they would have to reconsider the whole 
of their proposals. They propose to continue the 44- 
hour week, with shift working introduced where required. 
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THE STABILISATION OF SHIPS BY 
ACTIVATED FINS.* 
By J. F. Atian, B.Sc. 
(Continued from page 320.) 


Model Fin Tests (a).—Lift, drag and moment tests 
were made on the model fins. It was necessary in these 
fin tests to arrange a boundary surface to represent the 
hull adjacent to the fins. This surface had to be sup- 
ported clear of the fin and fin shaft, but fitted close 
énough to represent the ship condition. The model 
fin had also to be sufficiently immersed to prevent air 
penetrating to the fin from the free surface of the tank. 
Various arrangements were tried out, but the best 
results were obtained by using a simple parallel motion 
balance set down inside a suitable streamlined housing 
which gave adequate immersion and carried the boun- 
dary surface adjacent to the fin. The size of fins on 
the 16-ft. model are not large enough to be out of the 
region of “ scale effect,” especially in respect to drag. 
A higher Reynolds number was reached by running at 
speeds in excess of the corresponding speeds and also 
by making larger-scale fin models. A fixed front fin 
model was also tested in the Haslar cavitation tunnel. 





* Paper read before the Institution of Naval Archi- 
tects on Wednesday, April 18, 1945. Abridged. 





Model Fin Tests (b).—In order to obtain a greater 
stabilising moment from a given fin area, to reduce the 
torque required to tilt the fins, and to reduce the 
dimensions of the types of fins so far discussed, attention 
was directed to the possibility of fitting two or more fins, 
one above the other, on each side of the vessel. The 
maximum ratio of outreach from hull line to fore and 
aft width of fin, i.e., aspect ratio of fin, is determined by 
the bending moment acceptable on the shaft at the 
shell line for a given maximum value of thickness ratio 
of fin at the same point. The maximum outreach is 
determined by practical considerations regarding space 
inside the tesual Sor the housing and operating arrange- 
ments. An aspect ratio of two to two and a half was 
considered workable from these considerations, and it 
was decided that in the working position this com- 
paratively narrow new type of fin would maintain its 
shape right through the shell line. This means the 
fin works through a keyhole slot in the shell as shown 
in Figs. 7 and 8. Thus the inboard end of the fin has 
no more than a working clearance from an end-plate 
(not shown in Figs. 7 and 8) fitted to the outboard 
bearing in the fin box. For this reason it was clear 
the fin would have a much higher effective aspect ratio, 
probably of the order of 4-5 to 5-0, so far as lift slope 
and angle of “‘ stall ” of lift cireulation was concerned. 
The intention was to operate the fin below the “ stalling 
angle,” and attention was directed to the selection of a 
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suitable section shape, not forgetting the probable 
development of cavitation at higher speeds. For a stabi- 
liser the choice is limited to a symmetrical shape, i.e., no 
eamber, as the fin has to work at both positive and nega- 
tive incidence. It is therefore not possible to choose a 
camber ratio to suit the working lift conditions, and 
the general conclusion arrived at was that a sharp or 
even hard curvature at the nose must be avoided. A 
fairly thick section was acceptable, and the test 
thickness could be well forward of midchord with 
advantage. These fins were tested for lift, drag and 
moment in similar apparatus to that already mentioned. 
A further set of tests was made to determine the inter- 
ference effect between twin and triple fins placed 
abreast of each other relative to the line of flow. 

Fin Cavitation Tests.—By the courtesy and co-opera- 
tion of the Admiralty, further tests were made in the 
Haslar tunnel with a special apparatus made at Dum- 
barton, and fitted into the top of the test section of the 
tunnel. In these tests the tunnel top formed a con- 
venient and natural boundary surface for the fins. 
These tests carried the Reynolds number to higher 
values and also enabled the effect of cavitation on lift 
and centre of pressure to be studied. 

The upward tendency of maximum lift coefficient 
with increasing Reynolds number before the onset of 
cavitation bri the lift down was noticeable in the 
test results, serious loss of lift due to cavitation, 
especially in the more efficient fins, was clearly in- 
dicated. This loss of lift due to cavitation is not 
altogether a bad feature, as it tends to level out the 
stabilising moment available in terms of speed, and 
this to some extent assists the controlling mechanism. 
The movement of the centre of pressure due to cavita- 
tion is a more troublesome feature, and compels the 
selection of a compromise balance position for the fin 
shaft in high-speed vessels, thus increasing the average 
torque required in operation. With average immer- 
sion the effect of cavitation does not become material 
until a speed of 20 knots is exceeded. The cavitation 
develops later on the fixed front finthan on the others. 
Many other interesting points were observed visually 
in these tunnel tests; thus, visible cavitation was well 
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TABLE I.— Comparison of Three Types of Fin for the Same 
Vessel. 


283 ft. by 38 ft. 6 in. by 10 ft. 6 in. by 1,800 tons S.W. by 
2-9’ GM. 


Maximum speed = 19 knots. 











] : 
Fin type .| 40 percent.| — Twin Close-hinged 
fixed front | balanced flap bound- 
| ary plate 
Model fin No. all 3 4 1F 
Outreach from hull ..| 5ft.9in. | Twoat 6 ft. Oin. 
6 ft. 8 in. 
Fore and aft length ..| & ft. 11 in. | Two at 3 ft. 6in. 
| 2ft. 1lin. 
Distance between fins — } ft. 9in. an 
Total area one side ..| 48-4 sq.ft. 39 sq. ft 21 sq. ft. 
Maximum tilt angle. . 25 deg. 18 deg 20 deg. 
Power oftilting motor 38 b.h.p. | 12 b.h.p 12 b.h.p. 
Power of servo motor 10b.h.p. | 6 h.p. None 
Total weight, tons . | 24-4 «| = 28- 16-5 
Loss eee 4-5 | 4-6 3-5 





developed before any effect on forces was evident. A 
comparison with the fixed front type is shown in 
Table I. Some photographs of a twin fin gear set up in 
the erecting shop are reproduced in Figs. 7 to 10. 
Model Fin Tests (c).—More recently attention has 
been given to the possibility of er economy in 
fin size by the use of trailing edge flaps. The para- 
mount requirements are high output per unit area of 
fin, low suction peak and low drag. Aeronautical 
data were again studied, and three types of flap were 
developed for tests p . Flap fin type 1, (Fig. 5, 
opposite) had a simple hinged tail flap forming part of 
the streamline shape when at zero angle. Flap fin 
type 2, (Fig. 6), had a tail flap formed as a separate 
hydrofoil, and mounted so that the flap rotated about 
a point in front of its leading edge when the main flap 
was tilted. Flap fin type 3 was rather like 2, but the 
flap rotated about its leading edge when the main fin 
was tilted, and there was a permanent gap between 
the main fin and the flap. Types 1 and 2 were tested 
for lift, drag, total moment and flap moment. Type 3 
was unsatisfactory, and was abandoned after the first 
tests. Types 1 and 2 were tested over a range of 





width of flap to total width of fin. The effect of vary- 
ing the ratio of flap angle to main fin angle was ex- 
plored, and type 2 was also tested for variation of 
gap between flap and main fin. As regards ratio of 
flap chord to total chord, the best proportion for type 1 
was about 0-25, and for type 2 was about 0-2, basing 
this statement on the best lift drag performance 
associated with maximum lift coefficient. For prac- 
tical reasons the ratio must be kept to 0-25 or so, as 
otherwise there is not sufficient room between the main 
fin shaft and the tail shaft to arrange the linkage required 
to control the tail movement relative to the main fin. 

The flap in type 2 is shown in Fig. 6, opposite, with zero 
gap from the main fin in zero position. Due to the flap 
hinge position, there is a slot between the flap and 
the main fin at operating angles of tilt. Tests showed 
a falling off in maximum lift as the gap between flap 
and main fin in zero position was increased. The basic 
shape of section was similar to the one developed in 
the previous tests, and the proportion of outreach to 
fore and aft width was determined by consideration of 
strength at the roots in relation to maximum per- 
missible thickness ratio, and also in this case by con- 
sideration of the strength of the flap and hinge arrange- 
ment. 

The tests were made using a parallel-motion balance 
as before, but with arrangements to measure the 
torque on the tail as well as the total torque. The 
apparatus was mounted over a flat-bottomed raft 
attached to the truck, the fin projecting downwards 
through a hole in the bottom of the raft. This hole 
was filled almost entirely by a disc attached to the 
inboard end of the fin at right angles to the fin axis. 
Additional baffling was arranged to prevent any 
serious flow through the annular space between the 
plate and the raft bottom, and the water level was 
arranged to prevent air drawing to the fin. One model 
of each type was fitted with a boundary plate at the 
outboard end. With the fin removed, the wake under 
the raft in way of the test fin was explored by Pitot 
tube and found to be quite small. As in the case 
of the fins dealt with in the previous section, some 
scale effect in maximum lift, and also in drag may be 
expected in these results; the tests were therefore 
made on as large a scale as possible. 

The idea of fitting a number of small-dimension 
stabiliser units one behind the other along the line of 
a bilge keel (with or without short pieces of bilge keel 
fitted between the fins) had been considered and 
rejected, as it was predicted that the interference 
losses would be very large. To give some positive 
data on this point interference tests were carried 
out on the bottom of the raft mentioned above. 
The results show that, with any reasonable fore 
and aft separation of fins, very serious interference 
losses will be suffered by all except the leading fin on 
each side. It may be objected that in a rolling ship 
the flow to the fins will be from alternate sides, but 
of course it must be remembered that the ship under 
consideration is stabilised, or substantially so. 

A comparison of a flap type installation with the 
earlier t is indicated in Table I. The figures 
are on the close hinged flap, but would not be 
appreciably different for the slotted arrangement. It 
is probable that the slotted flap type will delay the 
effect of cavitation compared to the other, but so far 
no tests have been made to determine this point. The 
need for so much detailed attention to fin design 
may be questioned on the ground that, after all, the 
fins are just horizontal rudders. The answer is that 
rudders are not expected to go from hard-over to hard- 
over in little over a second, nor are they put through 
that operation every five seconds for hours, so that 
high drag when hard-over is not of serious importance 
in rudders. Finally, it is not ne to provide 
housing space for rudders within the h For these 
reasons a minimum fin size, a low maximum fin tilt, a 
low drag, and a high degree of balance, both hydro- 
d ic and mass, are all important considerations for 
the fins. It may be that in spite of all the research on 
rudders these fin results could be applied with advantage 
to rudder problems. 

Ahead Resistance.—This is an important considera- 
tion, more especially in merchant ships, where the 
margin of power available at normal operating speeds is 
generally much less than in naval ety With the fins 
out but not operating the increase in ahead resistance 
is quite negligible. A large-scale effect is to be expected 
in the drag coefficient of the model fins due to the com- 
paratively low Reynolds number at which the model 
drag coefficients were obtained. For this reason loss of 
speed due to resistance of stabiliser fins is much exag- 
gerated in model tests. This has been proved by com- 
parative tests of the model and the ship on the measured 
mile. The loss of speed in one such test is the sum of 
(1) the loss due to resistance of fins working to maximum 
angle of tilt all the time, and (2) the loss due to increase 
in ahead resistance caused by the rolling of the ship. 

In practice the fins will substantially eliminate the 
rolling movement and this loss (2) will become a gain. 





In other words, when comparing a stabilised with an 
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unstablised ship in a heavy sea, the increase of ahead 
resistance due to fins in the former case has to be set 
against the increase in ahead resistance due to rolling 
in the latter. If these are equal the ship will be 
stabilised without loss of speed. A number of models 
which have been tested give data on the increase of 
resistance due to rolling, and while the information is 
not extensive enough to cover all cases it indicates the 
general a t of i in effective horse-power. 

Forced Rolling Comparison.—In Fig. 4, 319, ante, 
the results of model forced rolling tests with fins were 
given, and plotted on these results are spots from ship 
trials. It will be noted that the agreement is excellent 
except at high speeds and high fin angle, where several 
factors contribute to make the forced roll on the ship less 
vhan thaton the model. Firstly, the resistance to rolling 
of the ship is greater than the resistance to rolling of the 
model ; secondly, at speeds above 20 knots and at fin 
angles above 20 deg., a loss of fin moment due to 
cavitation will be experienced. This loss will be 
greater in forced rolling as the fins approach the surface. 
and in point of fact on the particular class of ship in 
question the fins broke surface due to the forced rolling, 
momen losing grip entirely on one side of the ship. 
It is considered that these factors are sufficient to 
explain the differences between model and ship in this 
case. As regards surface breaking, it should be 
observed, that when stabilising the fins will not readily 
break surface due to rolling movement, but may do so 
due to pitching, and for that reason they should be 
fitted as near midships as possible. 

(To be continued.) 








TUNGSTEN IN CAST IRON. 


A REviEw of published information on the effect of 

poo in cast iron is contained in the current 
in of the British Cast Iron Research Association, 

Alvechurch, Birmingham. It is pointed out, at the 
outset, that although a considerable amount of work on 
the effect of tungsten in steels has been reported, the 
published data on the influence of the metal on cast 
iron is very limited. The author of the review, Mr. 
S. W. Palmer, states that a number of investigators, 
including A. Campion, O. Smalley and J. W. Donaldson, 
in this country, and E. Piwowarsky, in Germany, have 
studied the effect of tungsten on the mechanical pro- 
perties of cast irons. According to Campion, additions 
of tungsten of under 1 per cent. have little influence on 
the properties of cast iron, but additions of from 1 per 
cent. to 2 per cent. give a considerable increase in 
strength, and the carbide present in the structure is 
relatively stable at elevated temperatures. Piwowarsky, 
on the other hand, found that additions of up to 0-5 per 
cent. of tungsten exerted a favourable influence on all 
the mechanical properties. Test results obtained by 
Piwowarsky on cupola-melted iron showed, however, 
that an iron containing 1-16 per cent. of tungsten had 
mechanical properties superior to one containing 0-56 
of the metal. The iron tested contained 3-6 per cent. 
total carbon ; 2-6 per cent., graphite; 1-1 per cent., 
silicon; and 0-9 per cent., manganese. Such an iron 
had a tensile strength of 14-6 tons per square inch and 
an endurance to rupture, under the shock test, of 
15-16 blows. With an addition of 0-56 per cent. of 
tungsten the tensile strength became 15-9 tons and the 
endurance to shock, 25-31 blows, while with an addition 
of 1-16 per cent. of tungsten, the tensile strength 
was 17-3 tons and the shock endurance 30-32 blows. 

Campion’s results showed that an iron containing 
0-65 per cent combined carbon; 2-7 per cent gra- 
phite; 1-5 per cent. silicon; and 0-5 per cent. 
manganese had a tensile strength of 11-8 tons per 
square inch, which was increased to 17-9 tons by the 
addition of 1-2 per cent. of tungsten. In another case 
an unalloyed iron had a tensile strength of 13-4 tons 
per square inch, while a similar iron containing 1-28 
per cent. of tungsten had a tensile strength of 20-8 tons 
per square inch. Both Campion and hag | 
obtained definite improvements in transverse strengt 
by additions of tungsten. In a general summing up, 
the author of the review concludes that tungsten is 
essentially a carbide stabiliser, although it is not as 
effective as chromium in this respect. It has a marked 
stabilising effect on combined carbon during the heat 
treatment of cast iron. Tungsten also increases the 
transverse and tensile strengths of cast iron, but the 
increase is greater for 1 to 2 per cent. of tungsten bra 
for additions of up to 1 per cent. Moreover, t 
increases the hardness and the shock strength, and ales 
the strength at elevated temperatures. 





DIAMOND Toots.—A brochure describing and illustrat- 
ing the diamond tools used for such purposes as dressing 
and truing grinding wheels and for valve truing and grind- 
ing, has been received from Messrs. Boston Smelting and 
Refining Company, Limited, 4, Broad-street, London, 
E.C.2, who act as distributors for the tools made in 
England by Messrs. Diaset Diamond Tools, Limited. 
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ELECTRICAL APPARATUS. 


568,868. Variable Choke Coil. P. A. H. Mossay, of 
Norwich. (1 Fig.) November 11, 1943.—The variable 
choke is designed for use in arc-welding systems for 
regulating the welding current. A stationary laminated 
magnetic yoke 1 has two opposite poles 2, projecting in- 
wards and carrying windings. A movable laminated 
iron core 4 is mounted on a shaft 5 between the projecting 
poles 2, a narrow air gap being left between the pole faces 
and the movable core 4. The pole faces are curved to 
conform to part of a convolution of a spiral of Archi- 
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medean or logarithmic law with its centre of origin lying 
on the axis of rotation of the movable core. The contour 
of the movable core on each side of its axis corresponds to 
the curvature of the pole faces. The core 4 thus approxi- 
mates to two ogee curves joined at their ends. As the 
shaft 5 is turned, the air gap varies in direct proportion 
to the angular adjustment of the core and the choke 
effect is thus directly proportional to the angular adjust- ' 
ment. (Accepted April, 24 1945.) 


FURNACE APPARATUS. 


569,491. Continuous Tunnel Kilns. C. S. Shapley, 
of Leeds, D. C. Gunn, of Leeds, and A. Higgs, of Leeds. 
(1 Fig.) June 19, 1943.—The kiln has permeable walls 
which permit of the flue gases to be diffused and passed 
through the walls so as to facilitate the efficient control 
of the cooling curve. The permeable sections 1 of 
refractory material are arranged on one side of the 
firing section 2 of the kiln so as to surround the cooling 
section 4. They commence an appropriate distance from 
the firing zone so as to leave a static zone immediately 
in front of the cooling section. Air at atmospheric 
temperature is allowed to pass into the oven at certain 
points, either through ports 6 ip the sides of the oven, 
which are located so as to allow even diffusion through 
the load, or in the kiln floor beneath the trucks carrying 
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the load. The air, after cooling the work, is exhausted 
through the permeable lining 1 constituting the side 
walls and arch of the tunnel. By extracting the cooling 
air evenly throughout the cooling section, greater control 
over cooling in any section can be established and a 
much more uniform cooling effect obtained. Further- 
more, any desired cooling curve can be obtained by the 
control of the amount of air exhausted from any section. 
The space 9 behind the permeable lining 1 can be main- 
tained under suction, and the permeable cooling section 
can be incorporated in existing kilns while retaining the 
normal construction of the rest of the kiln. The heated 
air extracted from the cooling end is used for drying 
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purposes and for supplying hot secondary air to the 
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combustion chamber. The principle of controlled Cooling 
ean be applied to any tunnel kiln; for example, annealing 
lehrs, metal heat-treatment ovens, and _brick- burning 
kilns. (Accepted May 25, 1945.) 


MINING. 


569,502. Coal Conveyor. Mavor and Coulson, Limited, 
of Glasgow, and J, B. Mavor, of Glasgow. (3 Figs) 
April 3, 1943.—In mining coal by what is known as the 
longwall method, it frequently happens that a long length 
of conveyor has to be shifted to a fresh position parajle 
with its original position. In certain cases, the sideways 
shifting of the conveyor is obstructed by props for the 
support of the roof on the coal-face side of the conveyoy. 
The invention is concerned with cases where these props 
can be removed for the shifting of the conveyor, and jt, 
object is to simplify the shifting of the conveyor side. 
ways. A conveyor A of the endless-chain Scraper type 


of | extends along a coal face and rests on the mine floor, 


The conveyor consists of an upper trough and a lower 
passageway, the upper trough being for the conveyance 
of coal and the lower passageway housing the return ryy 
of the conveyor chain and scrapers. At one side the 
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upper trough has a low wall, while at the other side it 
has a high wall, the low wall facilitating loading of coal 
on to the conveyor. The conveyor is made in sections of 
conventional form. At the delivery end, the conveyor 
has a driving gear B mounted on a skid base 3, so that 
it can readily slide sideways. A row of props C consists 
of steel posts of H-section. For shifting the conveyor 
sideways a number of compressed-air rams D are each 
clamped to a prop C. The tip of the ram piston bears 
on the side of the conveyor troughing. A compressed- 
air line E runs along the length of the conveyor and 
branches are led from this line to each of the rams D. 
The driving gear B has two compressed-air rams F 
incorporated in its frame close to base level, their pistons 
thrusting laterally outwards. To move the conveyor 
sideways, the driving gear can be separated from the 
main length of the conveyor, or, if preferred, the con- 
veyor can remain undivided. Compressed air is admitted 
, to the rams D and F simultaneously, and these rams, 
| re-acting on the props C, push the conveyor bodily 
| across the floor to the limit of the travel of the rams. 
The stroke of the rams should be sufficient to move the 
conveyor the desired distance sideways. If it is neces- 
sary to move farther, a fresh line of props must be set 
up. (Aecepted May 28, 1945.) 








MISCELLANEOUS. 


569,077. Wire-Rope Stress Recorder. British Ropes, 
Limited, of Doneaster, and H Hitchen, of Doncaster. 
(4 Figs.) June 18, 1943.—The invention is an instrument 
for recording the stresses in wire ropes and chains, and 
functions as an anchorage for the rope. Two end 
blocks 1, 1a carry drilled lugs by which the recorder can 
be connected between an anchorage and the end of the 
rope in which stresses are to be determined. Bars 3 
connect the two end blocks, to which they are screwed. 
The end block 1 carries a pin 6 with a threaded shank, 
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and to it is pivoted one arm of a bell-crank lever 10. The 
bell-crank fulcrum is carried on the plate 12 which is 
connected by rods 13 with the end block 1a. The 
free arm of the lever is formed as a recording stylus 14 
which moves according to the tension in the bars 3. 
A graphical record is obtained on a celluloid film 15 
by plastic deformation, so that when viewed by trans- 
mitted parallel light with a microscope, the trace formed 
in the film shows as a narrow sharply defined dark band 
on a bright ground, with a still finer bright line in the 











centre of the dark band. (Accepted May 3, 1945.) 
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THE DEVELOPMENT OF THE 
TORPEDO— IV. 


By CoMMANDER Peter BetTHELL, R.N. 


Havine reviewed the main improvements made 
to the automobile torpedo in the years 1880-1900, 
we are in a position to glance at the results obtained 
with it. The Spanish-American war of 1898 provides 
very few instances of torpedo activity ; the United 
States Navy then possessed only a handful of 
torpedo craft proper, none of which was used in 
this function, while the Spanish Navy was pro- 
fessionally as inefficient as even it could be. There 
were in Admiral Cervera’s squadron two modern 
destroyers, the Pluton and Furor, but both were 


Fig. 11. 
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smashed by the armed yacht Gloucester inside 
20 minutes when they left Santiago on July 3. 
A month earlier, the Spaniards had sent out a 
single torpedo-boat to attack the blockading fleet, 
but she was sunk by the New Orleans, and her 
torpedoes missed. It was stated by Admiral 
Cervera that not a single efficient torpedo had been 
supplied to his fleet. 

The principal torpedo incident of the war oecurred 
in the armoured cruiser Almirante Oquendo, which 
was greatly damaged by the detonation of the war- 
heads in her above-water torpedo tubes when these 
were hit by shell fire. This was not the first instance 
of the kind, since a similar accident is generally 
thought to have finished off the Chinese ironclad 
Chih Yuen at the battle of the Yalu, four years 
earlier, and an identical disaster had overtaken 
the auxiliary cruiser Kwang Yi in the same war. 
The Oquendo incident, however, combined with the 

* Parts I, Il and III of this series appeared on pages 403 
and 442, vol. 159, and pages 4, 41 and 301, ante. 












Dy, 


WY Uy, op 


I 







S SS ee 
7 a \ae 
eg Vf, wr Vn Wiltreerist, Nem 
YW, 





fact that the larger units never came within torpedo 
range off Santiago, made a profound impression in 
the United States Navy, which thereafter abandoned 
the fitting of above-water torpedo tubes, except in 
torpedo craft proper, for some years. A parallel 
reaction in Japan was the fitting of 6-in. shields of 
nickel steel round the above-water tubes in heavy 
ships, as in the Asama, Yashima and Yakumo. 
A similar warhead premature caused the loss of the 
Russian destroyer Steregustchy in an engagement 
with Japanese destroyers off Port Arthur on 
March 8, 1904. 

The primitive type of impact pistol fitted to the 
warheads of the early Fiume torpedoes had been 
generally superseded in 1883 by patterns on the 
principle of that shown in Fig. 11, on this page, 
which was of Robert Whitehead’s design. It will 
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be seen that, although the striker cannot be driven 
on to the detonator until the advance of the torpedo 
through the water has freed the safety fan, the 
arrangement requires the detonator to be fully 
home in the primer at all times. It was thought 
that this might be a source of danger in above-water 
torpedo tubes, in that a shell-burst nearby might 
“jar off” the detonator; and the disasters cited 
in the preceding paragraph led to the adoption of 
pistols in which the detonators were held at a safe 
distance from the primer before arming. A pistol 
of this type, designed in H.M.S. Vernon, the Tofpedo 
School at Portsmouth, is illustrated in Figs. 12 
and 13. Some German torpedoes of the 1914-18 
war used pistols of impact types in which a rod 
some 2 ft. long projected vertically from the striker 
bolt, so as to increase the probability of actuation 
when running with a deep setting ; but this arrange- 
ment, the lever pistol or Hebelpistole, caused a 
material loss of speed. 

It is legitimate to take the Russo-Japanese War 
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at this stage, since the torpedoes used in the course 
of it were generally of 1900 or earlier vintage and 
displayed no improvements that we have not 
already glanced at. It was doubted, indeed, by 
Comdr. Sueter (loc. cit., ante) whether the Japanese 
had anything better than 14-in. torpedoes when 
they began the war with their night attack on the 
Port Arthur fleet in February, 1904. This was 
made by ten destroyers which between them fired 
23 torpedoes, achieving complete surprise but scoring 
three hits only, on the battleships Retvisan and 
Cesarevitch and the cruiser Pallada. The torpedo 
explosion in the Pallada caused several cases of 
delay-action poisoning among her crew, a number 
of whom died from inflammation of the lungs 
caused by breathing the toxic fumes. This point 
is mentioned because the occurrence of parallel 
symptoms with a similar delay in their onset, 
among the survivors from torpedoed vessels, has 
occasioned professional comment and even surprise 
in the course of the present war. In fact, instances 
of this sort of poisoning abound outside the field 
of naval warfare and derive from the equations of 
decomposition of most explosive substances. 

The subsequent course of the Russo-Japanese war 
did not reveal the torpedo in a favourable light. 
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The Port Arthur fleet sustained repeated attacks 
from the Japanese flotillas during its two brief 
sorties in June and August, 1904, but only one 
torpedo found its mark, damaging the battleship 
Poltava; while a similar attack, made on a clear 
night in July against the Vladivostok cruiser 
squadron, achieved nothing. The battle of Tsushima 
was decided by gunfire at an average range of 
6,000 yards, for, although the Japanese heavy ships 
fired 70 torpedoes during the day action, they scored 
no hits ; while the success of their numerous torpedo 
craft was confined to the finish'ng off of five of the 
battered Russian battleships during the succeeding 
night. 

The torpedo had been adopted already as the 
main armament of the submarine, a new type of 
warship which, although as yet untried in war, 
appeared to provide a fitting womb whence this 
destructive infant might emerge. The submarine, 
with its power of unseen approach, might be able 
to make effective use of a torpedo limited to a range 








ENGINEERING. 





Nov. 2, 1945. 





DEVELOPMENT OF 


L to 


=——— 


THE TORPEDO. 





—— 





oa 











Aix from 








Water to, 
Fuel 


Bottle 





























(e615 0) 


of half a mile, but it was becoming clear that such 
@ weapon must be a very doubtful asset for ships 
capable of effective gunfire at five to ten times that 
range. 

The renaissance of British naval gunnery may be 
said to date from the Prasa Island firings carried 
out by the Venerable in the year of Tsushima, the 
object of which was to discover an efficient way of 
controlling the long range fire rendered possible by 
improved appliances. It was evident that the 
torpedo would have to increase its performance very 
considerably if it hoped to retain its place among 
the armaments of surface ships. 

A very substantial increase in automotive per- 
formance was obtained by heating the air charge. 
‘“* Heating” is a relative term, and the first faint 
stirrings of the principle involved may be traced 
back to about 1901, when an attempt was made to 
minimise the heat losses, inevitable with the expan- 
sion of cold air during its passage to the engine, by 
coiling the air pipe round the engine room, thereby 
obtaining a slight warming effect from the sea water 
circulating in that compartment. This expedient 
yielded an increase in speed of half a knot, and in 
1903 the Woolwich authorities followed it up by 
coiling the air pipe round a retort in which Thermit 
was burned, but the results were disappointing. 

In 1904, Sir W. G. Armstrong, Whitworth and 
Company patented* the system illustrated in Fig. 
14, on page 341, and known to purists as the 
Elswick heater. In this, the contents of the air 
vessel are warmed by a spray of liquid fuel, injected 
by compressed air locked in the upper parts of the 
fuel bottles, and ignited by the firing of a cartridge. 
With a single fuel bottle, the quantity injected will 
be roughly proportional to the inverse square of the 
pressure in the main air vessel, hence an irruptive 
and possibly dangerous influx will occur when the 
system reaches its last gasp ; the twin-bottle arrange- 
ment was designed to avoid this. The Elswick 
heater was tried at Weymouth in an 18-in. Fiume 
Mark III torpedo before British and Japanese naval 
representatives in 1905, and conferred an increase in 
speed of 9 knots over 1,000 yards compared with 
the same weapon run cold. 

The Elswick system, and the similar scheme 
developed contemporarily by Messrs. Bliss in 
America, yielded somewhat uneven heating and a 
generous deposit of soot inside the air vessel, and, 
moreover, left the way open for a spectacular loss 
of heat between air vessel and engine. The next 
great step was taken by the Silurificio Whitehead, 
which had not been building torpedoes for the 
previous 40 years merely to pass the time, and which 
introduced the Fiume heater system, of which the 
definitive form (1909) is shown in Fig. 15, on this 
page. In this, the fuel is sprayed into a combustion 
pot or generator on the low-pressure side of the 
reducing valves; but, since most liquid fuels thus 
injected would create a temperature intolerably high 
for the engine, water is also injected and converted 
into steam. The resultant mess urges the engine 








* British Patent No. 25003 (1904). 
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into rotation at a remarkable torque, of which more 
hereafter. It will be seen that the feeding head for 
the fuel is obtained through the water bottle, thus 
avoiding a burn-out if the water supply should fail 
or become blocked ; this feeding head is induced by 
a choker constricting the main air passage into the 
generator. 

The Fiume layout was not adopted by the Admir- 
alty, which preferred to develop a similar system 
with a rather less ornate reticulation of piping, 
invented by Engineer Lieut. 8S. U. Hardcastle and 
generally known as the R.G.F. heater; it was first 
embodied in the 18-in. Mark VII Woolwich torpedo 
of 1908. Fig. 16, on this page, shows a typical 
generator on this plan, the liquid fuel and the air 
being swirled in opposite directions to obtain 
thorough vaporisation of the former, and the 
water sprayed around the outside of the com- 
bustion space. It also depicts the igniter, or 
incendiary cartridge, fired by a hammer which is 
tripped by gearing turned by the engine. The 
mechanism is arranged so that the igniter is not 
fired until there is something for it to ignite; thus 
the engine runs on cold gas for a few revolutions 
before bursting off at full power in a manner that is 
impressive to watch. 

The igniter itself demands considerable care in 
design, because two of its requirements conflict. 
Before firing, the igniter of a torpedo discharged 
from a submerged tube is immersed in water, 
hence its percussion cap and incendiary composition 











must be effectively sealed; but a robust seal at 
the burning end involves a degree of confinement 
that will encourage explosion rather than burning. 
Fig. 17, above, shows how these contradictory 
requirements have been met for many years in 
the German igniter. 

Petroleum fuels require some 14 times their 
weight of air for complete combustion, this ratio 
fixing the design of the heater system. The propor- 
tion of water injected depends upon the gas tempera- 
ture the engine will withstand, but ordinarily is 
trom three to six times that of the fuel. Combustion 
systems of the R.G.F. and Fiume types employing 
water dilution are known as “ wet heaters,” and 
are still very generally used, but an early departure 
was made by the Bliss Company and in Germany, 
where dry heaters working on alcohol fuel were 
introduced. The low calorific value of alcohol 
permits the water to be dispensed with altogether 
and the system is correspondingly simplified ; you 
pay your money and you take your choice. 

The substantial increase in power obtained by the 
use of pre-heated air was such as to require improve- 
ments in the engine. The Brotherhood single-acting 
three-cylinder radial engine, already described, had 
not advanced much because there had been little 
need for it to do so; though, at about the turn 
of the century, it became a four-cylinder radial, to 
the detriment of its balance. The early wet heaters 
created an inlet temperature of some 1,000 deg. F., 
requiring the piston slide-valves to give place to 
valves of cone-seated type, and calling for substan- 
tial improvements in lubrication. In general, the 
development of this type of engine has displayed 
borrowings from motor-car practice, although not 
disdaining expedients which would horrify auto- 
mobile engineers, such as the use of a salt-water 
spray into the crankcase for cooling. An advanced 
engine of this pattern for an 18-in. torpedo weighs 
about 120 lb. and can be made to yield 180 h.p., 
this corresponding to a 40-knot setting. The 
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THE DEVELOPMENT OF THE TORPEDO. 
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limitation on piston stroke set by the diameter of 
the torpedo inclines to cause seizure in the lower 
part of the cylinder by reason of the heavy thrust 
on the side wall; moreover, the arrangement 
restricts the area of the big-end bearings, on which 
pressures of the order of one ton per square inch are 
not uncommon. Similar limitations of space forbid 
the embodiment of the counterweights needed to 
bring a four-cylinder radial into correct balance. The 
model illustrated in Figs. 18, 19 and 20, on this page, is 
not an advanced one, being that of a British 21-in. 
torpedo circa 1910. As has been stated already, an 
engine on the same principle was still favoured by 
the Germans for their 2l-in. G7A torpedo, intro- 
duced in about 1937, this being fed from a wet 
heater creating an inlet temperature of some 
1,800 deg. F., and the engine being capable of 
something like 500 h.p. The circumstance recalls 
the saw that “‘ threatened men live long.” 

The first threat to this venerable motor came from 
Mr. F. McD. Leavitt, of the Brooklyn firm of E. W. 
Bliss, which had set to work in the ‘nineties to make 
Fiume torpedoes under licence. Mr. Leavitt’s mind 
teemed with ideas, most of them good, and he 
regarded the traditional Whitehead weapon with 
something approaching scorn. This attitude, typi- 
cal of American technicians then and now, is 
admirable in so far as it has projected extraordinary 
advances in all fields of engineering, but it is some- 
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times indistinguishable from a refusal to leave well 
alone. Mr. Leavitt considered the Brotherhood 
engine “‘ corny ”—to use the modern idiom of his 
countrymen—and proposed to fit a Curtis turbine 
instead. The British authorities, in 1899, had tried 
a Parsons turbine in a 14-in. torpedo, and six years 
later they played with a Curtis in a cold-air 18-in. 
weapon, but the results were not promising. Mr. 
Leavitt’s turbine-driven heater torpedo appeared in 
an experimental form in 1903, and in November, 
1905, the United States Navy placed its first order 
for 300 of the Bliss-Leavitt torpedoes. The French 
Government also made official trials of this model, 
but were put off by the high price. 

An early form of turbine used in Bliss torpedoes is 
illustrated in Figs. 21 and 22, above. It will be 
noticed that both rotors turn in the same direction, 
so that the gyroscopic effect may be considerable ; 
later models had the rotor axis vertical. The advan- 
tages usually urged in favour of the turbine are that 
a higher degree of superheating may be imparted to 
the propulsive gases without risk of seizure, as com- 
pared with the piston-type engine; and that the 
turbine requires less maintenance work after prac- 
tice runs. One disadvantage is that a turbine can- 
not be made to run efficiently at propeller speeds, 
and therefore requires reduction gearing, usually of 
the order of 10 : 1, the weight and bulk of which are 
unwelcome ; another is the comparatively long time 


taken by the turbine to reach its legend speed, 
attributable to the somewhat large clearances obtain- 
ing between rotor and statdr when cold. 

It might be thought that advantage could be 
taken of the turbine arrangement to dispense with 
the usual reversal gearing in the tail compartment, 
by making each rotor drive one propeller, but the 
difficulty of obtaining identical powers from two 
rotors, even if separately fed with gas, militates 
against that.* Again, the smooth and gentlemanly 
action of the turbine might be thought preferable 
to the rough pounding gait of an imperfectly 
balanced radial engine, and undoubtedly is so on 
paper. Paper, however, is not the medium in 
which torpedoes normally run; and there is some 
reason to suppose that the shuddering and vibration 
caused by the more primitive motor have a bene- 
ficial effect in keeping various ancillary mechanisms, 
such as the servomotor, responsive and free from 
“ stiction.” 

The Bliss-Leavitt propulsive unit, which initially 
embodied an alcohol dry heater, found a curious 
parallel in the constant-pressure gas turbines oper- 
ated commercially by MM. Armengaud and Lemale 
in 1908. These machines ran on gas made by burn- 
ing liquid fuel in a generator not unlike that of a 
torpedo, and likewise using water injection; and, 
as they ran in Paris, the compressed air needed 
could be taken from the public mains as well as the 
water. Another rival to the radial engine came from 
Fiume, where, in 1907, the Whitehead concern pro- 
duced a pattern with two double-acting simple 
cylinders, their axes parallel to the longitudinal axis 
of the torpedo, or nearly so. This type can be urged 
to high powers without the risk attendant on so 
doing with the radial engine, and was the first to 
achieve a torpedo speed of 45 knots; but its power- 
weight ratio does not compare favourably with that 
of the radial. 

From the figures already quoted, it will be seen 
that the most burdensome of the propulsive fluids 
required by a heater torpedo must be the compressed 
air, since only a comparatively small weight of fuel 
has to be carried and the diluent water need not 
be carried at all, but can be pumped in from the 
surrounding sea, as is done in some Japanese types. 
The compressed-air charge in a modern 21-in. tor- 
pedo may weigh 300 lb. or more, and for years it has 
been the designer’s aim to reduce the weight of the 
containing vessel, which is situated directly abaft 
the warhead and is the largest and heaviest of all 
the compartments in the weapon. Although, for 
some time, Schwartzkopff made air vessels of high- 





* See, however, the Silurificio Whitehead’s method of 
getting round this difficulty—British Patent 371,735 
(1931). 
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tensile bronze, carbon steel was used by most con- 
structors, until the adoption of nickel steel at the 
turn of the century permitted a substantial increase 
in air pressure for a given weight of metal. Nowa- 
days, nickel-chrome-molybdenum steels, heat- 
treated to give a yield exceeding 60 tons per square 
inch, are commonly used. The author would be 
quite ready to throw in vanadium and copper if 
desired, believing that an enormous amount of 
nonsense is talked about alloying elements and that 
these may be varied within wide limits without 
perceptible effect, but that what is of cardinal 
importance is the exclusion of phosphorus and 
sulphur. 

The air vessel, the high pinnacle of the forge- 
master’s achievement, is usually made as a cylin- 
drical body, with domed ends screwed and sweated 
in place. The pressure that can be tolerated is 
proportional directly to the thickness and strength 
of the metal, and inversely to the diameter of the 
vessel, which is ordinarily designed to have a 
safety factor of between 1} and 2, based on the 
yield. The practice of having the ends screwed and 
sweated in place is open to certain objections, as 
leakage cannot be tolerated but vibration must be ; 
moreover, during 4 run the two ends cool more 
quickly than the body, which tends to be kept 
warm by the sea water around it, and the differ- 
ential contraction may cause them to slacken. Bliss 
torpedoes had air vessels in which the ends bore 
against shoulders ground inside the extremities of 
the body, the ends being held in place by the air 
pressure. The completed air vessel when empty 
represents about one-third of the gross weight of 
the torpedo, and will carry an air charge of between 
a quarter and a third of its own weight. 


(To be continued.) 
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Swelling Stresses in Gels. By Dr. W. W. Barkas. 
Forest Products Research Special Report No. 6. De 
partment of Scientific and Industrial Research. H.M 
Stationery Office, Kingsway, W.C.2. [Price 1s. net.] 

THE familiar action of absorbed moisture in causing 

wood to swell if it is free to expand, or inducing 

stresses in wood of which the dilatation is con- 
strained, exemplifies a process common, in different 
degrees, to a variety of hygroscopic organic sub- 
stances, including grain, leather, fibres and plastics, 
as well as a few substances, like rubber, which swell 
by absorption of some liquid other than water (for 
instance, benzene). The substances, known as gels, 
characterised by such properties are essential con- 
stituents of composite wood products and many 
plastic materials that are now finding applications 
in exact engineering design, and therefore it becomes 
of practical importance to establish quantitative 
relations between the agents and the consequences 
of sorption swelling phenomena. 

The results of several years’ work on these 

aspects, embodied in Dr. Barkas’s report, mark a 

substantial advance on previous knowledge. Hither- 

to, the subject has been developed as a branch of 
physical chemistry, but most of the practical prob- 
lems involving swelling stresses are connected with 
the elastic properties of the materials, and Dr. 
Barkas’s approach from the standpoint of elasticity 
is more readily appreciated by engineers. The 
report begins by explaining the nature of swelling 
stresses, which, while similar to the osmotic pressures 
exerted by liquid solutions, are more complex, 
owing to the fact that a gel possesses a degree of 
rigidity whereby it can sustain shear stress, whereas 
true solutions can resist only hydrostatic stresses. 
Emphasis is laid on the point that a gel, at any given 
moisture content, can be treated as a simple material 
of definite elastic properties which differ from those 
of the same gel at another moisture content. If 
stresses act on a gel they instantaneously alter its 
vapour pressure, subsequent changes in moisture 
content being due to lack of vapour pressure equili- 
brium between the stressed gel and its surroundings. 
The gel will tend to change its moisture content to 
follow the ambient vapour pressure, and, so long 


secured by the older techniques; they have also 
provided much additional information quite beyond 
the reach of the classical methods. Structural 
detail cannot be safely interpreted or even appre- 
ciated at all, unless the wavelength of the exploring 
radiation is smaller than the dimensions of the unit 


Developing this cursory survey, the author first 

derives from first principles a simple thermodynamic 
equation connecting mechanical stress with vapour 
pressure, and then shows how the elastic constants 
of the gel, varying with moisture content, can be 
determined from measurements of swelling and 
sorption without direct reference to the pressures 
involved. In certain cases, it becomes possible 
to calculate the elastic constants of the solid ‘con- 
stituent of a porous gel, exemplified by the complex 
wall structure of a cellular material such as wood. 
An instructive illustration of this procedure for 
Sitka spruce differentiates in detail between the 
gross wood and the gel substance of the cell walls, 
showing how the behaviour of the gross wood may 
differ markedly, according to moisture content, 
from that of the essential gel substance as a conse- 
quence of relief of stress due to swelling of the wall 
gel into the cell voids. Dr. Barkas’s theory of 
swelling pressures offers a new explanation of sorp- 
tion hysteresis, which occurs in gels but not in true 
solutions. The phenomenon is such that the 
vapour pressure exerted by a gel at any given 
moisture content is higher when equilibrium is 
reached by adsorption from a lower moisture 
content, than is the case when equilibrium is reached 
by desorption from a higher moisture content. 
The explanation is based on the plasticity of gels 
and their ability, in contrast with true solutions, to 
withstand shearing stresses. This view is consistent 
with the fact that gels are known to be less plastic 
at low than at high moisture contents, and both 
the explanation and its implications are more 
satisfying than previous theories of hysteresis 
founded on capillary effects or delayed sorption 
effects on gel surfaces. ‘ 
If wood and moisture figure prominently among 
the applications illustrating the theoretical work 
of this report, it is mainly because data respecting 
the swelling pressures of gels are available only for 
wood, and can be justified by the relatively high 
importance of that material for structural purposes. 
The mathematical treatment, nevertheless, has been 
kept as general as possible, and is equally applicable 
to any other type of gel substance for which the 
physical properties of the basic material and its 
affinity for the vapour of water, or some other 
substance that causes swelling, are known. The 
work, however, is not yet complete as regards the 
behaviour of three-dimensional anisotropic materials ; 
but, since the complications inherent in that general- 
isation are chiefly mathematical, the simpler 
treatment so far presented has the advantage of 
providing an easier introduction to the subject than 
the most general case. A more serious source of 
error lies in the assumption, for simplicity of mathe- 
matical analysis, that gels are perfectly elastic, 
when, in fact, they are well known to be plastic. 
The uncertainty, within the range of stress and 
strain covered by adsorption swelling, is not always 
very serious in practice, but a revision of the theory, 
to take account of the true stress-strain relationship, 
is an obvious future step. Meanwhile, the present 
work is an outstanding contribution to existing 
knowledge and deserves the close attention of 
engineers faced by practical problems, as well as 
of physicists and chemists already familiar with 
earlier theoretical approaches to the subject. 





An Introduction to X-Ray Metallography. By Dr. A. 
Taylor. Chapman and Hall, Limited, 37, Essex-street, 
London, W.C.2. [Price 36s. net]. 

As an art metallurgy is old, as a science it is com- 
paratively new. Much of the earlier data relating 
to the structure of metals and alloys was obtained 
by thermal and microscopic means. Both are 
subject to inherent limitations and the more 
recently developed methods of X-ray analysis bid 
fair to rival them in importance and outstrip them 
in scope. Not only have X-ray methods supplied 
valuable and independent confirmation of data 





as this change is hindered, swelling stresses will 
result. 


of pattern of the structure. Details separa’ 
rather less than 10~ cm. are incapable of resolution 


ted by 


under the microscope, though they can be explored 
by X-radiation. Moreover, as the wavelength of 
the X-radiation is of the order of one ten-thousandth 
of that of visible light, X-rays can be employed to 
investigate structures on the scale of 10-* cm, 
which is of the order of magnitude of the separation 
between individual atoms in the crystalline struc. 
ture of alloy phases. 

All aspects of the application of X-ray analysis in 
metallurgy are admirably covered in this volume 
by Dr. Taylor, whose own important original 
contributions lend authority to his exposition. 
Following an introductory survey, typical X-ray 
installations embodying both sealed off and de. 
mountable tubes are described and their relative 
advantages discussed. An outline of the basic 
concepts of geometrical crystallography prefaces 
an account of the theory of diffraction of X-rays 
by the crystal space lattice that leads to the deriva- 
tion of the Bragg law. Experimental methods 
for recording these diffraction patterns are then 
described and valuable instructions are included on 
such practical matters as the preparation of cylin- 
drical powder specimens for Debye-Scherrer work. 
The following chapter, on the influence of the 
atomic pattern on the intensities of the X-ray 
reflections, is only likely to be easily read against 
a reasonable background of physics. It deals with 
the effects of scattering and absorption, introduces 
the structure and temperature factors, and concludes 
with a description of a microphotometer suitable for 
measuring the intensities of lines on powder photo- 
graphs. The types of crystal structure characteris- 
ing the metallic elements in their different allotropic 
modifications are treated before the far more 
complicated topic of alloys is embarked upon. 


A lengthy chapter is devoted to the study of 
thermal equilibrium diagrams by X-ray methods. 
The dependence of the various phases of an alloy 
system upon temperature and composition presents 
a problem, the solution of which calls for judgment 
in the selection, and skill in the preparation, of the 
specimens to be investigated. The extent of the 
success achieved is well illustrated in the diagrams 
relating to the binary chromium-aluminium system 
on page 157, and the ternary copper-nickel-alumi- 
nium system on page 197. Two factors which 
play a major part in controlling the working 
properties of metals, namely, grain size and grain 
orientation, form the subjects of separate chapters. 
Though the microscope can reveal the grain boun- 
dary envelopes on the surface of a suitably prepared 
specimen, it affords no evidence of the internal 
stfesses which may be present in the crystal lattice. 
Such information, accessible to X-ray investigation, 
is shown to be of practical significance in the 
production of permanent-magnet alloys. An 
interesting account is given of the effect of such 
commercial processes as wiredrawing, sheet rolling 
and electrodeposition upon grain orientation. The 
method of securing information corresponding to 
different depths below the surface by etching away 
successive layers and taking photographs at each 
stage is particularly noteworthy. 

The extent of the dependence of the metallurgical 
industry upon appropriate refractory materials is 
well i and the inclusion of a short 
chapter summarising progress made by applying 
X-ray analysis to natural and synthetic refractories 
is amply justified. Radiography, the oldest of all 
X-ray techniques, is dealt with in the concluding 
chapter. This has now become the standard 
engineering practice for detecting concealed faults in 
castings and defects in welds, though for the thicker 
specimens a y-ray source advantageously replaces 
an X-ray tube. The necessity for careful. control 
over such factors as tube voltage, exposure time, 
etc., if the maximum of detail is to be rendered 
visible on the photographic film, is duly emphasised. 
A great deal of useful information has been assembled 
for ready reference in the 47 tables interspersed 
throughout the text and in the appendices. Very 
few misprints were noted. The “oo” at the top of 
the plate facing page 184 should be «. From the 
dimensions of the equation on page 258, T would 
appear to be a force and not a “ stress per unit area ” 
as stated. The text is lucidly written and lavishly 
illustrated, the numerous plates, in particular, being 








well chosen and admirably reproduced. 
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IRRIGATION PROBLEMS IN 
THE LEVANT STATES. 


IRRIGATION problems in Syria and the Lebanon 
have an interest of their own, not so much because 
of their scale as because of their diversity. There 
are, first of all, the natural diversities of topo- 
graphy and of climate. The Lebanon mountain 
chain rises to a height of 10,000 ft., and, in con- 
sequence, irrigation is to be found in progress at 
altitudes above sea level varying from a few feet 
to a few thousand feet. These differences of ele- 
vation are naturally associated with differences of 
temperature and of rainfall. Travelling from west 
to east, there is at Beirut, on the Mediterranean 
coast, an annual rainfall comparable with that of 
London, in the mountains a substantially higher 
rainfall, and in the desert regions of south-east 
Syria a quite insignificant precipitation ; but the 
variation of the average daily rainfall throughout 
the year, and the fluctuations of the total annual 


here would serve as an insurance premium ; they 
would safeguard the crop in times of deficient rain, 
and they would certainly encourage a heavier crop. 
It is quite otherwise in other regions where summer 
crops of maize, fruit and vegetables depend entirely 
upon irrigation ; continuous water supplies must 
here be guaranteed. 

When the French authorities accepted the man- 
date for Syria and the Lebanon 25 years ago they 
found no national or even provincial organisations 
for controlling or encouraging irrigation; never- 
theless, a variety of small, independent, and old- 
established systems flourished under the direction of 
individual proprietors or of local syndicates of 
landowners or tenants. Along the narrow coastal 
strip north and south of Beirut, plantations and 
vegetable gardens were watered by free-flow canalisa- 
tion systems. The gardens and orchards that give 
the city of Damascus its celebrated ‘“ green belt” 
depended upon the waters of the river Barada. In 
the regions north and east of Aleppo, underground 





supplies were exploited by inclined galleries, known 
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rainfall from one year to another, are alike more 
strongly marked than they are in Western Europe. 
The really significant fact is that, from May to 
October, hardly any rain falls anywhere in the 
Levant States. It follows that the short, swift 
streams flowing down the seaward flank of the 
Lebanon mountains are liable to dry up during 
the. late summer, and that even the larger rivers 
have a relatively meagre summer flow. Although 
the extremely porous and fissured character of the 
local limestone permits the mountain masses to 
store immense reserves of water, which subse- 
quently issue in the form of perennial springs, 
seasonal water storage in open reservoirs formed 
by damming river valleys is rarely practicable. 
It is not to be expected that a given material 
should serve both as a sponge and a concrete floor. 

In many parts of the Levant States, a sketch 
map of which is reproduced herewith, the culti- 
vator is by no means dependent on artificial irriga- 
tion. Both in the north and in the south of Syria 
there are excellent grain-growing areas—the Jezira 
and the Hauran—which rely wholly upon local 
rainfall ; yet the crops are very much at the mercy 
of the weather during the critical month of April, 
and unseasonable heat or unseasonable drought 
may seriously reduce the yield. Irrigation facilities 





locally as fogharas. Driven into sloping ground 
until the water was tapped, these could afterwards 
be identified by the rows of spoil-heaps around 
the short vertical shafts that had assisted in the 
excavation. Lift irrigation was also effectively 
carried on. Water was raised from the Euphrates 
by animals driving either Persian wheels or direct- 
lift contrivances. For many miles along the 
course of the river Orontes in the neighbourhood 
of the town of Hama, automatic water-wheels 
called norias were useful and highly picturesque. 
Skilfully built of wood according to a traditional 
design, and sometimes having a diameter of 40 ft. 
or 50 ft., these wheels have radial paddles which 
receive the thrust of a stream of water diverted 
from the river under a head of a foot or so ; buckets 
spaced round the rim lift small volumes of water 
which are discharged into a channel near the top 
of the periphery. 

Before developments on a larger scale could be 
attempted, comprehensive hydrological and geo- 
logical surveys had to be organised: they were 
undertaken by the technical staff attached to the 
Haut Commissariat (the headquarters of the French 
High Commissioner) in collaboration with Lebanese 
and Syrian officials. On the basis of the information 


prepared in some detail. The onc first chosen to be 
put into effect was designed to utilise the waters 
of the river Orontes and to irrigate the fertile 
plateaux between the towns of Homs and Hama 
representing a gross area of some 20,000 hectares. 
An existing lake upstream of Homs gave the promise 
of river regulation and possibly of seasonal storage— 
an unusual advantage in this country. The capacity 
of this reservoir was increased by means of a barrage 
founded in part upon an ancient work ; head-gates 
were installed in the barrage and a complete canalisa- 
tion system was laid out. Throughout the Levant 
states, lining of both main and secondary canals is 
almost invariably essential; at Homs the French 
engineers specified a concrete lining 10 em. thick, 
with expansion joints spaced 5 metres apart. The 
buildings erected on the land under development 
included not only houses for the guardians, but 
complete new villages. 
Soon afterwards, the Lebanese authorities began 
work on another interesting scheme, near Baalbek. 
Here the great trough between the Lebanon and the 
Anti-Lebanon ranges forms a “ divide ”’ at an alti- 
tude of 3,300 ft.; to the north the ground slopes 
gently towards the Orontes valley, and to the south 
towards the Litani valley. The area was thus well 
adapted for irrigation, nor was a supply of irrigation 
water lacking. A thousand feet higher up, in a 
fold among the mountains, was the lake of Yam- 
mouneh—a lake, which, in size and situation, agree- 
abl¥ recalls the English Grasmere ; it was fed by a 
series of perennial springs, of which the entire 
effective inflow disappeared through fissures in the 
lake bed. Some of the water might be utilised by 
drawing it off when the lake level was high, and 
nearly all of it might be used if the lake bed could 
be made watertight. A draw-off tunnel was accord- 
ingly driven, and the necessary canalisation put in 
train for commanding a gross area of 8,000 hectares. 
When the war began in 1939, some of the newly- 
developed land at Homs was under irrigation, and 
progress was visible at Yammouneh. Difficulties: 
now rapidly multiplied, and they culminated during 
the unhappy summer months of 1941. Thereafter 
the question of irrigation in the Levant States begs 
to take on a new aspect; with the Free French 
officials assured of British support, it became possible 
to draw Syria and the Lebanon into the Middle East 
bloc which Allied policy required to become to the 
fullest extent self-supporting.. Every encourage- 
ment was given to irrigation projects that might 
increase local food supplies, for any scheme that 
would ultimately benefit the two States had a chance 
of provisionally helping the war effort. ; 
In the Lebanon there existed already a possi- 
bility that had been discussed for a long time, but 
had never reached the point of realisation. This 
was the Kasmieh scheme. The Kasmieh is the local 
name of the lower part of the course of the most 
important Lebanese river; under the name Litani 
(the ancient Leontes) the river rises near Baalbek, as 
already mentioned, and finally drops rapidly through 
a series of gorges before reaching the Mediterranean 
some miles to the north of the town of Tyre. To 
enable this stream to irrigate the coastal plain 
extending from Tyre to Sidon, which has an effective 
area of about 3,000 hectares, diversion works would 
be necessary in the gorge, together with a canal 
taken down the gorge and continued parallel with 
the coast. Early in 1943, the French engineers of 
the Délégation-Générale (the new title of the Haut 
Commissariat) put forward a fresh proposal. Instead 
of forming in open cut the branche morte, or canal in 
the serpentine gorge, and carrying this canal all the 
way round the horse-shoe bends, it was now sug- 
gested that the loops should be short-circuited by 
means of tunnels. Two technical advantages would 
result ; the reduction in the effective length of the 
canal would permit the head-works to be brought 
nearer to the sea, and there would be a smaller 
amount of troublesome excavation along the pre- 
cipitous and fissured flank of the gorge. What 
chiefly commended the plan, however, was the fact 
that some very expert tunnellers were close at hand. 
Just previously, a South African tunnelling company 
attached to the Union Defence Force had finished 
the work of driving full-gauge tunnels for carrying 





thus accumulated, various irrigation projects were 





the Haifa-Beirut-Tripoli military railway through 
the promontory of Ras-el-Abiad, and were now 
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waiting to return to South Africa. They had the 
equipment and the technical skill ; but the question 
was, would they be willing, and would they be 
allowed, to drive these 7-ft. square irrigation tunnels ? 
British intervention was eventually successful, and 
the tunnels were finished by September of that 


year. 

Meanwhile new works were also in progress in 
Syria. The most ambitious of these was designed 
to use the waters of the River Khabur, the chief 
Syrian tributory of the Euphrates, and to assist in 
the irrigation and development of the river in the 
country adjacent to Hassetche. As all these schemes 
were conducted in the name of the Lebanese or 
Syrian governments, with French officials acting as 
consulting engineers, it is easy to-see how progress 
was retarded when political differences became acute 
in the autumn of 1943. By the time that the status 
of the responsible officials is finally settled, and the 
financial basis of the projects has been rearranged, 
it is inevitable that many months of useful service 
will have been lost. 

For future study, there still remain attractive 
opportunities; for example, the drainage and 
reclamation of the Ghab, an extensive marsh 
traversed by the Orontes shortly before it reaches 
the Turkish frontier. At present, most of the land 
is under water after the winter floods, and it is 
uncultivable’ and highly malarial in the summer. 
A dam across the valley, upstream of the marsh, 
would impound excess winter flow, and an improved 
river channel at the outlet fronr the marsh would 
ensure better drainage. If the reservoir capacity 
was insufficient to guarantee summer irrigation of 
the reclaimed area, there are numerous local springs 
that would make good the deficiency. 

As for the most important stream in the whole 
of the Levant States, the River Euphrates, it is 
unlikely that large-scale developments will be under- 
taken here for many years to come. The river is 
unhelpful in every way. Its regime does not suit 
the cultivator, as the peak of the flood comes down 
in the late spring, and crops watered by the flood 
alone would perish quickly in the summer heat. 
There are only two or three possible sites for dams or 
for diversion weirs; canals commanding the floor of 
the river trough would be long and costly, and 
storage reservoirs would probably silt up. In its 
own trough, too, the river behaves uncontrollably, 
ranging after successive floods through a lateral 
distance of a mile or so. If comparison be invoked 
with the Nile, the only permissible reply would be 
that the Nile might be likened to a benignant 
elephant, while the Euphrates in Syria hardly 
behaves better than a fractious mule. Nevertheless, 
it is not to be thought that, even to-day, the flow 
of the Euphrates is wholly neglected. In addition 
to locally-built devices, many scores of pumping 
plants are now at work on its banks. The pumps 
vary in size from 4 in. to 16 in., and are usually 
driven by horizontal slow-speed oil engines. It is 
encouraging to find that British installations have 
established a solid reputation for themselves and 
are still in brisk demand. 

If, then, the phrase “irrigation problems” is 
interpreted in its broadest sense, in the Levant 
States the engineer has only the simpler ones to 
handle. Thus far, the engineers already on the spot 
have resolved these problems competently and 
resourcefully. It is the economic, political, and 
sociological problems that are likely to be more 
intractable. Where the benefits of irrigation may 
be only marginal, and where construction costs are 
relatively high, it is not possible to guarantee certain 
profits and it will be correspondingly difficult to 
raise capital on favourable terms. Again, if the 
yield is beyond what is needed for local consump- 
tion, the return to be expected from the exportable 
surplus will depend upon price levels in other 
countries. Occasions may arise, too, when the 
needs of irrigation conflict with those of hydro- 
electric development. A political question that 
awaits solution turns upon the international fron- 
tiers that intersect some of the chief streams in 
Syria and the Lebanon. The Euphrates flows, in 
turn, through Turkey, Syria, and Iraq. The Orontes 
rises in Syria and crosses into Turkey before losing 
itself in the Gulf of Alexandretta. Although the 
Jordan is regarded as a wholly Palestinian river, 


some of its head-waters flow from Syria and some 
from the Lebanon. The Jordan’s chief tributary, 
the Yarmuk, rises in Syria and itself forms the 
boundary between Syria and Transjordan. No 
individual State can make final plans for the utmost 
utilisation of the water that flows through its own 
territory unless it knows what its neighbours’ 
intentions are. 

Under the heading of sociological problems, there 
may be cited such matters as the following. In 
recently-developed areas, the local cultivators may 
have had little experience of controlled irrigation. 
They do not realise the potential dangers of water ; 
they leave it standing in pools, and soon whole 
villages are laid low with malaria. Because of old- 
established laws of inheritance and of land tenure, 
holdings are so small, so scattered, or distributed 
so much at random that a satisfactory routine of 
irrigation only becomes practicable after a complete 
readjustment of boundaries. Then, again, some of 
the more remote irrigation projects may have been 
initiated not so much for the intensive raising of 
crops as to assist in colonising the country. The 
cultivators may have no particular enthusiasm for 
their work ; they may only be there at all because 
their former livelihood, perhaps camel-breeding, has 
failed them. Especially in such regions as these, 
public security may be too precarious to encourage 
experienced and reliable farmers to settle there. 
If observers had not realised it before, they know 
now that if man cannot live by bread alone, still 
less can he live by water alone. A successful irri- 
gation system is an organic whole and not merely 
a network of channels; there must be houses, 
implements, animals, windbreaks, seeds, fertilisers, 
willing learners, and patient instructors. 

It is true that other observers have drawn rather 
more rosy conclusions ; for example, archaeologists 
who have noticed the vestiges of ancient irrigation 
systems in Syria have demanded that these systems 
be restored and prosperity re-established in the 
desert more or less overnight. But can they tell 
to what a formidable extent deforestation and soil 
erosion may have altered the face of the country 
since fertilising water last flowed along the channels ? 
It implies no lack of sympathy with the peoples of 
the Levant States to discount all tales of a golden 
age to come. Irrigation may help to bring them 
increased prosperity, but only if accompanied by 
sagacity and perseverance. 





SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Concluded from page 334.) 


As regards specific questions arising from the 
mechanical testing of timber, a research of particular 
importance is in to study the impact 
testing of wood. Some 10,000 specimens have been 
broken in the course of a study of the variation of 
Izod value due to such factors as variation in size 
of specimens, length of moment arm, presence or 
otherwise of notch, and shape of notch. Variation 
with width of specimen has been shown to be linear, 
in agreement with simple theory. Variation with 
depth of specimen, however, does not appear 
capable of prediction by the simple bending theory, 
and the analysis of test results suggests that it can 
be best represented by a cubic equation. The varia- 
tion of Izod impact value with length of moment 
arm has been studied by varying the moment arm 
from | in. to 2} in. in }-in. intervals for imens 
ranging in depth from } in. to in. With the thin- 
nest specimens, the Izod value was constant over @ 
range of moment arm, but below a certain critical 
length of arm, the Izod value rose rapidly. With 
increasing depth of specimen, the range over which 
the Izod value remained constant was diminished, 
until a depth was reached for which the results 
showed a ‘clearly defined minimum value. The 
weakening effect of a notch was found to be pro- 
nounced for brittle timbers, such as hoop pine and 
King William pine, but, in the case of tough timbers, 
such as mountain ash, spruce and Queensland 
maple, no significant effect of notching was observed. 
A study of the Denison impact test has now been 





started. Early results show that the variation of 





toughness value with width and depth of specimén 
is similar to that found for the Izod test. One other 
interesting mechanical test of timber concerns the 
influence of duration (as distinct from rate) of loading 
on strength. When full load was: applied for ten 
seconds, the strength was about equal to that 
indicated by the standard test, in which load was 
increased at a constant rate until failure occurred, 
The results were, however, very erratic and it is 
proposed to repeat the experiments. 

A feature of mechanical test work on plywoods is 
the relatively large number of variable factors which 
may influence, both separately or in combination, 
the physical properties, and therefore have to be 
controlled and taken into consideration. Some of 
these factors affect the test results, while others, 
it may be noted, call for modifications in the tech- 
nique of testing; for example, one of the investi- 
gations by the Forest Products Division has clearly 
shown that the type of grip used in the testing 
machine has a pronounced effect on the values 
obtained for tensile strength. Badly fitting grips 
have given results as much as 33 per cent. below 
those given by tests with completely self-aligning 
grips. Even with nominally identical grips, diffe. 
rent testing machines of the same make give slightly 
different tensile values. The inconsistency of 
such results from different test houses and labora. 
tories is obviously of serious consequence, and a 
survey is accordingly being made of the results and 
practice with twelve testing machines, in order to 
eliminate the causes of discrepancy. The other 
type of effects due to variable factors in plywood are 
well illustrated by a series of tests that were under- 
taken to study the influence of moisture content 
upon the strength of hoop pine plywood. On the 
main point at issue, it was found that a decrease in 
moisture content led to a considerable increase of 
compressive strength, but that tensile strength was 
little affected by moisture content. Similarly, the 
type of glue used, whether phenol formaldehyde, 
urea formaldehyde or casein, did not appear to 
influence the results appreciably ; but there was a 
marked variation in the equilibrium moisture 
content of the plywood bonded with the different 
types of glue, the equilibrium moisture content 
of plywood glued with phenol formaldehyde being 
up to 4 per cent. lower than that of casein-bonded 
material. 

The use of electric-resistance strain gauges for 
investigating the strength and elastic properties 
of hoop pine plywood panels subjected to shear 
loads is an interesting development. Initial diffi- 
culties in using the gauges have now been largely 
overcome, and the investigation has included deter- 
minations of the true elastic limit of plywood, as 
distinct from the limit of proportionality. Other 
experiments, upon tubes of plywood loaded in 
torsion, have enabled the modulus of rigidity to 
be measured. The practical applications of this 
and similar laboratory studies of wood are exempli- 
fied by the manufacture of felloes for the wheels of 
horse-drawn vehicles, from timbers 1-in. thick, 
which were bent to radius and subsequently glued 
into laminated felloes of appropriate radial thickness. 
This novel method of construction has been of parti- 
cular value because of the increased demand for 
horse-drawn carts consequent on petrol and rubber 
scarcity, combined with the exhaustion of supplies 
of seasoned felloes which are normally made, in 
Australia, from thick eucalyptus timbers. 

Among the large proportion of Australian scientific 
research which is not even indirectly concerned 
with mechanical science, the sole engineering aspect 
as a rule is the design of plant and equipment, 
in which direction the year under review is note- 
worthy for increase of quantity to meet increasing 
requirements of industry and the export trade, 
rather than for novelty of design. It is worth 
noting, perhaps, that the Brinell ball hardness test 
is being used as an accessory for studying com- 
pression of dehydrated beef, the main objectives 
of the work being to discover why the material often 
loses its particulate character during compression. 
The tentative explanation advanced is that the 
collagen fibres, which are the structural muscular 
elements of the meat, are digested into the form of 
gelatin during the cooking operation. Studies of 
dehydrated vegetables have been directed especially 
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to discovering what factors in the raw materials affect 

the final product, and what are the influences of 
wing conditions and the type of soil. A great 

deal of physical, chemical and biological research is 

in progress to improve the storage and packaging 

of fruit and vegetables, while work on a corres- 
ding scale is concerned with almost every 
ible aspect of stock raising and agriculture. 

Entomological investigations, with special refer- 
ence to the elimination and control of pests, figure 
prominently in association with these branches of 
research, but»an increasing amount of attention 
ig now being given to soils. The knowledge so 
acquired has found so many applications in civil 
engineering projects that soil physics and mechanics 
are now also being seriously studied, in conjunction 
with site surveys, with the view to improving the 
irrigation of pastoral and agricultural land. The 
construction of airfields for war purposes in Australia 
has led to some valuable investigations of means for 
waterproofing otherwise unsuitable soils. The 
subject derives importance from the fact that the 
stability of a paved surface on an airstrip or roadway 
often depends on the degree of saturation of the 
underlying soil base, to the extent that the whole 
roadway may subside if the subsoil becomes water- 
logged. To prevent this trouble, successful experi- 
ments have been made in which certain resins, in 
small quantity, were incorporated in the soil. They 
proved extremely efficient as waterproofing agents, 
preventing permeation of water into a com 
soil mass. 

The effect of cement on the colloidal properties of 
soil has been similarly studied, and has enabled the 
conclusion to be drawn that Portland cement does 
not significantly alter the nature of the soil colloids, 
but rather reduces their influence by aggregating 
the particles of soil. One outcome of this work is 
the publication of data on the density and durability 
of soil-cement blocks, prepared at different time 
intervals after mixing and wetting. The use of 
alternative methods of spray irrigation as a means 
of avoiding the water-logging of light agricultural 
soils is an aspect of physics that has had important 
economic repercussions, since it has been found that 
spraying leads to the maximum efficiency in the 
use of irrigation water. Spray irrigation, in conse- 
quence, has enjoyed a greatly increased popularity 
during the last year or two. 

A good many specific investigations of the earth 
mechanics type have been conducted, among 
which may be mentioned a study, on behalf of the 
South Australian Department of Mines, of the per- 


meability, porosity and compaction properties | figure 


of soft rocks underlying the site of a proposed dam. 
Soils associated with failures of buildings and 
structures have been critically examined, while 
tests have been carried out on soil samples in 
connection with main roadways in South Australia. 
Other aspects of soil are exemplified by chemical 
researches into the effects of mineral constituents 
on the quality of vegetable and animal products 
grown upon the land, and by bacteriological studies 
of soil relative to the properties of crops and the 
optimum methods of farming. 

It will be appreciated that the research pro- 
grammes in non-engineering subjects are on the 
same generous scale as those of which some account 
has been given in the foregoing paragraphs, and that 
the same high standard of quality is to be found 
throughout all the activities directed by the Austra- 
lian Council for Scientific and Industrial Research. 
‘Quite evidently, the value to Australian industry, 
as well as to the general advance of applied science, 
is considerable, and it is gratifying, therefore, to 
note that the various industries continue to evince 
increasing interest in the work, and to support it 
financially, often by donations for co-operative 
research contributed by groups of commercial 
undertakings. Already, in 1944, the Council were 
starting to concentrate on research bearing on the 
problems of post-war reconstruction, and the 
‘several divisions individually have given some 
thought to the trends of peace-time development. 
It may be confidently expected, therefore, that 
Australian research will undergo substantial enlarge- 
ment in the near future, and hence will play an 
increasingly valuable part in furthering the indus- 


Museum, South Kensington, is 
of the double-helical or herring-bone t 


SINGLE-TOOTH PINION DRIVES. 


Amonoa the engineering exhibits at the Science 
re a single-reduction gear 
in which the 
pinion has only one tooth. Tho of scientific 
interest, the gear is too weak mechanically to have 
many practical applications, the pinion being very 
small in diameter at the root. It might, however, be 
used to provide a high-reduction ratio in measuring 
instruments or other apparatus in which the forces 
transmitted are small, and it offers the advan‘ over 
the single-start worm and worm-wheel that two 
gear axes are parallel. This same convenience is 
offered by an ingenious gear believed to be the inven- 
tion of Dr. Ernesto Geiger, which is described in 
Técnica e Industria, of Buenos Aires, for August, 1945. 
The pinion, or high-speed member, is in the form of a 
shallow cup the rim of which, instead of being circular, 
is in the form poh pet wate ay de: Pag 

two ends of the spiral o slightly and the distance 
between them (measured radially from centre to centre 
of the metal rim) is the pitch of the spiral. The low- 
speed member is in the form of a crown wheel with 
pegs or teeth round its outer circumference standing 
up perpendicular to the disc which supports them. 
In effect, this member also is a shallow cup, but with 
a circular rim which is divided up into alternate 
projections and spaces. The circumferential pitch of 
the jections (measured round the pitch circle) is 
pl yr the radial pitch of the spiral member. \ 
disposition of the two cup-like members is with their 
open ends facing each other and their two axes 
parallel at a given distance apart. The pitch spiral 
of the one overlaps the pitch circle of the other, 
normally cutting it in two places, though occa- 
sionally cutting it in three places , 
slight overlapping of the ends of the spiral mentioned 
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shows the arrangement clearly. 
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The spiral rim of the one member is accom- 
modated at any one time by two spaces between 
The accompanying 
Rotation of 
the spiral member produces rotation of the crown wheel 
r, and once in every revolution the spiral with- 
draws from the occupied spaces at one of its ends and 
picks up or engages the adjacent spaces with its i 
other end. Since each revolution of the spiral member | The di 
advances the crown wheel by an amount equal to 
only one pitch, the spiral member is the equivalent of 
inion. Both members are fairly robust, 
therefore the gear is capable of trans- 


high ratio of slidiag contact 
to rolling contact the efficiency of power transmission 
r is only suitable for 
small ~— applications, such as in devices for the 

adjustment of apparatus, or in the indicating 
instruments. It was for 
purposes of this kind that it was devised by Dr. Geiger. 
It has the merit of being a true gear with imaginary 
pitch surfaces that roll on one another. The axis of 
the spiral member, shown at a in the diagram, is outside 
the pitch cylinder of the crown wheel, and it has two 
those two 
tangent planes to the pitch cylinder of the crown 
wheel that meet in the axis of the spiral member. 
When the spiral member rotates, one of these planes 


r moves with equal velocity away 





NOTES FROM NORTH AMERICA. 


Tue United States War Production Board, on Octo- 
ber 15, removed all controls on civilian constructional 
work ; all types of construction are now almost com- 
pletely free of Government controls, and any citizen 
or firm can build any type of structure regardless of 
cost or purpose, provided only that local building 
permits are obtained and other normal requirements 
are met. Timber, cast-iron pipe, brick and some 
other building materials were in limited supply late in 
September, but early next year adequate supplies of 
most building materials are expected to be available. 
In view of this expectation, the producers of building 
materials may sell their outputs to whom they choose, 
provided the small amounts required for military 
projects, still to be carried out, are delivered as required. 
One major control of the Federal Government that is 
expected to remain on United States building materials 
for some time is that limiting the maximum allowable 
selling price to the consumer. These price ceilings 
are being enforced by the Office of Price Eaten. 
which is a temporary Government agency set up for 
the specific p of preventing inflation in the 
United States. Removal of these controls is expected 
to result in the early start of a huge volume of building 
work, and in 1946 the volume of construction in the 
United States is expected to total 6,500 million dols. 

Surplus-disposal agencies in the United States 
are surveying equipment in the other Americas and 


The | elsewhere abroad to determine what war supplies 


can be offered for sale. Equipment already sold and 
coming into the market consists mainly of aircraft, 
small boats, tools and miscellaneous items. Many 
transport aircraft have been allotted to air lines operat- 
ing in Latin America. The organisation for disposal 
of equipment and materials is under the United States 
Surplus Property Board. The Board decide the over-all 
policy, and the actual work of disposal is handled by 
the following Government agencies: consumer goods, 
the Department of Commerce; aircraft, plants and 
producers’ goods, the Reconstruction Finance Cor- 
poration ; ships and maritime property, the Maritime 
Commission; and agricultural commodities and food, 
the War Food Administration. Disposal of equipment 
at United States bases in Latin America and elsewhere 
will be largely in the hands of the Office of the Army- 
Navy Liquidation Commissioner. Co: have 
under consideration special legislation to regulate the 
disposal of merchant ships. Some maritime officials 
are urging sale of part of the vast war-built merchant 
fleets abroad to aid in the rehabilitation of trade. 
The most complex of the disposal problems is the 
impending sale of big Gover t-fin d war plants 
in the steel, chemical, rubber, machine-tool and other 
industries. 

The United States Government have invested 
approximately 16,000 million dols. in the expansion 
of the nation’s industrial facilities for war purposes, 
and now own about one-fifth of the total manu- 
facturing capacity. This property includes most of 
the country’s magnesium, aircraft, and synthetic- 
rubber plant, and a large part of the steel, chemical, 
machine tools, aluminium and shipbuilding facilities. 
A few of these plants have been sold or leased already. 





sposal agencies are using various sales methods : 
farm equipment and supplies have been sold at auction, 
light aircraft by sealed bid, tools have been offered 
at specific prices, and transport aircraft and various 
factories have been sold by negotiation. Of the 
property coming into the market in the past year, 
more than half consisted of aircraft ; but most of these 
are military types which are not wanted by the civilian 
markets, and consequently, the Surplus Property 
Board are taking steps to scrap them for the sake of 
the aluminium and other materials. 

Commercial port facilities estimated to cost 15,000,000 
dols. are being constructed at Monrovia, the capital 
of Liberia, under the supervision of the United States 
Navy. The Raymond Concrete Pile Company, New 
York, are doing the work, which has been in 
for more than a year. The entire project, which will 
provide a free deep-water port to accommodate 
10,000-ton ships, is scheduled to be finished in 1947, 
and will eliminate the need to lighter all cargo to and 
from ships anchored off Monrovia. The port will be 
- | located on Bushrod Island, across the Mesurado River 
from the city of Monrovia, and a bridge 790 ft. long, 


to| supported on steel H piles and having a concrete 
exert a tractive effort on the pitch cylinder of the 
crown wheel while the other exerts a pushing or impul- 
sive effort. The projections on the crown wheel can 
be cylindrical pins or pegs where it is not important for 
the gear to maintain a strictly constant velocity ratio, 
but in applications requiring precision the projections 

ed into true teeth by a generating process, the 
cutter being in the form of the spiral member, but made 
of tool steel and having the spiral rim gashed and 
gear is described 


superstructure, is being built across the river for 
construction purposes. When the port facilities have 
been completed, the deck of the bridge will be resurfaced 
and the crossing as a permanent means of access 
to the port. A reinforced-concrete marginal dock, 
2,000 ft. long and 48 ft. wide, is planned to accommodate 
three to five ships at a time, depending upon their 
size. The port facilities will consist of permanent. 
transit sheds, a custom house, administration offices, 
a tank farm, water-supply facilities and an electric 
s | power plant, together with necessary roads and paving. 
Two rock breakwaters, requiring about 2,210,000 cubic 
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yards of rock, will be constructed to form an enclosed 
harbour approximately 1,460 acres in extent. An 
approach channel and turning basin are to be 

to a depth of 32 ft. below mean low water, involving 
the removal of about 3,000,000 cubic yards of sand. The 
port will facilitate the exportation of rubber, palm oil 
and other products and the importation of necessary 
supplies to develop the natural resources of the country, 
which include iron ore and precious metals, as well as 
timber. The agreement under which the port work 
is being done was approved by the United States on 
June 8, 1943. A private operating company will 
administer the port until its cost has been repaid, at 
which time control will pass to the Republic of Liberia. 
Later, a system of access roads to the interior may 
be constructed; at present, the Republic has only 
200 miles of highways. 





PRECISION TUBE EXPANDER. 


THE term tube-expander usually connotes an appli- 
ance for expanding a tube to fit tightly into a hole 
formed in the drum or tube plate of a water-tube or 
cylindrical boiler. The appliance illustrated on this 
page, para tha tube expander, has a different func- 
tion, having designed to true up the bore of a tube 
into which a plug has to be fitted. Such an assembly 
frequently occurs in aeroplane construction, and 
hitherto individual fitting of the plugs in the tubes 
has been found necessary since the bore of the tube may 
vary within specification limits. Messrs. The Fairey 
Aviation Company, Limited, Hayes, Middlesex, have 
developed the e der described below in order to 
eliminate this individual fitting. It can be manufac- 
tured to meet any requirements as to tube size and 
material, though, up to the present, the largest size 
made has been for T.50 tubes, 2? in. bore by 11 gauge, 
which is the tool illustrated in Figs. 1 to 3. It will 
noticed that, unlike a boiler-tube expander, which is 
usually operated by ratchet mechanism, the new tool 
has a plain shank. In practice, the shank is carried in 
a lathe tailstock and does not rotate, while the tube to 
be expanded is held in the chuck and is therefore 
rotated. The feed of the tool in the axial direction is 
automatic, the expanding rollers, a, Fig. 3, being dis- 

, as shown, at a slight angle to the axis of the tool 
in the peripheral, and not the radial, sense. The result 
is that the tool is “screwed ” into the tube with one 
direction of rotation of the latter and out of it with 
reverse rotation, there being therefore, no need to 
employ the lead screw of the lathe to effect the longi- 
tudinal movement of the tool. 

The component parts of the e der are shown 
dismantled in Fig. 1, and can be identified by refer- 
ence to the drawing Fig. 3. As already stated, the 
rollers a are not parallel to the axis; they are, moreover 
not 1 t ut their length but are slightly 
tapered at the entering end. Since they are free 
to move radially outwards to a certain extent, there 
is a tendency for them to tilt as the ta enters 
the tube. This tendency is countered by the sleeve b. 
This sleeve is spring-loaded as shown and it will be 
obvious that, as the end of the tube comes into contact 
with it, it is pushed out of the way so that the full 
length of the rollers is operative. The expander is 
shown in this condition in Fig. 2, as will be evident 
from the compressed state of the spring. The sleeve, 
of course, returns to catch the pts the rollers as 
soon as the tool is withdrawn from the tube. The cage 
c, Fig. 3, is in two parts, both of which are free to rotate 
on a ring of ball bearings, on the body and washer, 
respectively. Another ring of ball bearings at one end 
of the sleeve-compression spring prevents any torque 
from being transmitted to the spring. To ensure satis- 
factory operation, the rollers are lubricated, the body 
of the expander having a central passage, plugged at 
the entering end and provided with radia] ports in the 
vicinity of the ends of the rollers. The lubricant 
is i the flexible tube d. It is stated 

normally used for machining, 
The bore of the 


is introduced 

that- a soluble oil, as 
produces very satisfactory results. 
tube is given a mirror finish and is of the precise 
diameter required for fitting the standard plugs. 





ORDERS FOR PASSENGER AND Goops RoaD VEHICLES. 
—In addition to extensive orders from overseas, the Asso- 
ciated Equipment Company, Limited, Southall, Middle- 
sex, have obtained contracts for passenger vehicles from 
municipalities and company-owned undertakings in this 
country. Thus, 14 double-deck and 10 single-deck 
vehicles are to be supplied to Newcastle-upon-Tyne 
Corporation Transport and Electricity Undertaking ; 
20 double-deck omnibuses to the London Passenger 
Transport Board; 16 double-deck vehicles, to both the 
Liverpool Corporation Passenger Transport Department 
and the Leicester City Transport Department ; 10 double- 
deck. vehicles to the Mansfield District Traction Com- 
pany: and four to the City of Oxford Motor Services, 
Limited. Many orders for goods vehicles have also been 
received. 
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PRECISION TUBE EXPANDER. 


MESSRS. THE FAIREY AVIATION COMPANY, LIMITED, HAYES, MIDDLESEX. 





(s623.¢) 


TEMPERATURE MEASUREMENT AND CONTROL.—We 
have received from Messrs. George Kent, Limited, Luton, 
a booklet describing their Multelec pyrometers, which are 
@ range of temperature recorders and controllers based 
on the potentiometric principle, which was illustrated and 
described in ENGINEERING, vol. 142, page 554 (1936). 
The booklet is copiously illustrated and methods of 
application to plants of different types are clearly 
explained. 


WESEL TELEPHONE REPEATER STATION.—Wesel-on- 
the-Rhine was an important gain for the British armies 
in their advance on Germany, and is now a key-point in 
the communications system, there being at this point a 
Royal Signals repeater station to bridge the gap across 
a devastated area and link up communications to the 
rear with the undamaged German system farther east. 
An existing building was selected to house the telephone 
equipment, and as this left no room for anything else, 
the generating plant, comprising three 15-kVA Diesel 
generators with Lister engines, had to be erected 
under a tarpaulin cover outside. A protective building 
was erected subsequently and all work was done without 
shutting down the engines and generators. 
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REMOVAL OF ARMAMENT FROM MERCHANT SHIps.—Up 
to the end of September, the Admiralty state, the 
ammunition, guns and weapons have been removed from 
664 ocean-going vessels, 1,384 coasters, and 864 fishing 
vessels and miscellaneous small craft. These figures 
include European Allied vessels, but not captured enemy 
vessels. So far, the greater part of this work has been 
carried out in United Kingdom ports, but an increasing 
proportion will probably be undertaken in European 
Allied ports as they become available. 


THE AMERICAN SHIP BUILDING Company.—The 46th 
annual report of the American Ship Building Company, 
covering the year ended June 30, 1945, shows that the 
company’s total war construction comprised 12 net 
tenders, six 16,000-ton bulk Lake freighters, 33 mine- 
sweepers, 13 frigates, 13 tugs, 132 Liberty cargo ships, 
32 Liberty tankers and 24 Liberty colliers. Thirty-eight 
marine engines were built, each of 2,500 h.p. During the 
year, the company disposed of their Lake Erie yard at 
Buffalo and the yard at- Superior, Wisconsin, and ac- 
quired through their subsidiary the Delta Shipbuilding 
Company, the shipyard, dry docks, etc., of the Toledo 
Shipbuilding Company, at Toledo, Ohio. 
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LATHE FOR LOCOMOTIVE FIREBOX STAYS. 


MESSRS. ALFRED HERBERT LIMITED, COVENTRY. 
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Capstan SADDLE WITH SwITcH FOR SPINDLE-SPEED CHANGE. 


LATHE FOR LOCOMOTIVE 
FIREBOX STAYS. 


Aw example of a standard capstan lathe adapted to 

perform a single series of operations only is illustrated 

in Figs. 1 to 3, on this page. The lathe is manufac- 

tured by Messrs. Alfred Herbert, Limited, Coventry, and 

is known as the Herbert No. 4 copper-stay lathe, the 

qualification, ‘‘ No. 4,” indicating that it is a modifica- 

tion of the firm’s standard capstan lathe of that size, 

and the term “ copper stay ” denoting that its function 

is the production of the screwed stays normally con- 

necting the flat sides of a locomotive firebox to the 

shell. The fact that a large number of these stays is 

required for a single locomotive makes it economically 

worth while to install a special machine for their pro- 

duction in a locomotive works. The firebox stays of 
all locomotives are not, however, all of the same size 

and the No. 4 copper-stay lathe will handle stays 

ranging from { in. to 1} in. in diameter and from 4 in. 
to 8} in. in length. The type of stay, however, is 
uniform throughout the range, being a plain rod 
screwed at each end and having the body turned down 
to a diameter slightly less than that of the bottom of 
the thread. In order to allow the ends to be screwed 
into both the firebox wall and the shell plate simul- 
taneously it is, of course, necessary for the threads to 
“start” so as to be equivalent to a continuous screw 
of the full length of the stay. 

This construction involves several distinct opera- 
tions and in order to secure a high rate of production 
as well as satisfactory accuracy without imposing too 
great a strain on the operator, semi-automatic function- 
ing of the lathe is necessary. Messrs. Herbert have, in 
consequence, developed an ingenious combination of 
mechanical, electrical and pneumatic controls to effect 
these ends. As regards output, a typical instance is 
in the production of copper stays 1 in. in diameter by 
54 in. long, with the ends screwed 11 threads per inch 
at the rate of 30 seconds per stay. The general appear- 
ance of the new lathe is shown in Fig. 1. The bed, cap- 
stan slide and, in the main, the headstock, are the same 
as in the standard Herbert No. 4 capstan lathe, but the 
employment of a larger diehead than normal on the 
capstan head has necessitated the raising of the head- 
stock by { in. The turning feeds differ somewhat 
from the standard machine; they are, respectively, 
30 cuts, 60 cuts, 90 cuts, and 120 cuts per inch. The 
drive is by means of a self-contained two-speed motor 
mounted at the rear of the machine, the two speeds 
giving, respectively, a fast one for plain turning and 
parting-off and a slow one for screwing. The spindle 
is, of course, hollow and is mounted in roller bearings. 
Only three of the six faces of the capstan head are 
utilised, the holes in the three unused faces being 
plugged to prevent the escape of the capstan-head 
ubricating oil. The three remaining faces carry, 
respectively, a length stop, a turning tvol and a diehead. 
Parting-off and chamfering are done in one operation 
by two tools carried on the cross-slide and visible to the 
right of the headstock in Fig. 1. 

The stock from which the stays are cut is gripped in a 
2-in. capacity air-operated dead-length bar chuck. It 
is fed forward up to the stop on the capstan head hy 
means of a weight-operated pusher rod. This move- 
ment takes place immediately the grip is released, 
which is effected by the movement of a small lever- 
operated valve on the bar mechanism. The bar is gripped 
instantaneously, by the reverse movement of the 
lever, when it is fed up against the stop. This stop is 
adjustable to suit different lengths of stay; it is not 
visible, however, in any of the illustrations. This bar 
feed arrangement is the normal fitting, but, should no air 
supply be available, a hand-operated chuck can be pro- 
vided. The capstan slide is retracted for indexing the 
head in the normal way, and this movement is made as 
soon as the length stop has operated, the head being 
then indexed to bring into line the turning tool attach- 
ment seen in detail in Fig. 2. The tool, which is of the 
single-point type, acts against a roller steady and is 
actuated by a cam to give its in-and-out traverse. 
These movements are controlled by the adjustable 
stops seen mounted on a bar attached to the headstock, 
and consists of moving the tool to cut to the diameter 
necessary for screwing one end, then advancing it 
farther in to turn down the reduced centre portion of 
the stay, and finally retracting it to cut the other end to 
the correct diameter. The stop bar is graduated on the 
top to facilitate setting for various lengths of stay. 
The longitudinal cutting feed traverse is, of course, 
effected automatically by movement of the capstan 
head in the usual way, the feed being tripped by an 
adjustable stop on a hexagonal stop bar, part of which 
is just visible on the extreme right of Fig. 2. 

At the conclusion of the turning cut, the capstan 
slide is against retracted and indexed to present the die- 
head. This, as shown in Fig. 2, is of the Herbert “ Tan- 
gel” stationary type. The slide is then traversed longi- 
tudinally, but before screwing commences the spindle 
speed is automatically reduced. This is effected by 





control of the driving motor through a drum-type 
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switch. The switch is actuated by arms on a disc 
rotated by movement of the hexagonal stop bar to 
which its shaft is attached, this movement following on 
rotation of the capstan head. The arrangement is 
shown in Fig. 3. The screwing traverse of the capstan 
slide is derived from a lead screw, a nut, situated in a 
bracket attached to the slide, being engaged with the 
lead screw by means of a small spring-loaded lever 
which is held to engage the nut by the operator as 
long as screwing is to be done. The diehead is thus 
fed along the stay in the chuck and,,since no change 
is made as the reduced portion of the stay is being 
gone over, the chuck end of the stay is screwed with 
the correct start and pitch relative to the free end. 
Upon the completion of the screwing operation the 
nut automatically runs into a gap in the lead screw, 
so that the operator is not concerned with the precise 
moment of the termination of the operation. He does, 
however, release the lever as soon as screwing is 
completed, so that the nut is withdrawn from the load 
screw and the capstan slide, which has been arrested 
by a stop on the hexagonal bar, is then retracted and the 

ie opens in the usual manner. The capstan head is 
then turned to bring the adjustable stop into line with 
the work and the slide is moved forward again. Al- 
though it does not show in any of the illustrations, 
the face of the capstan head carrying the stop is fitted 
with a projecting tray, which, as the slide is advanced, 
runs under the work and catches it when it is parted 
from the stock, this being done by traversing the cross- 
slide by means of a lever. Immediately the severed 
work falls into the tray, the stock is advanced by the 
bar chuck, the stock having been moved into position 
for commencing a fresh cycle. It will be understood 
that the movement of the capstan to prepare for the 
new cycle automatically restores the high speed of the 
spindle for the parting of the finished stay and the 
turning of the next one. 

It may be noted that the whole cycle may be further 
speeded up, if desired, by fitting the ‘‘ Tangel ” diehead 
with an attachment on the closing ring; this attach- 
ment strikes a plate fitted to the top of the capstan 
slide, when the capstan is rotated, and the diehead is 
automatically closed, the small amount of time required 
for i by hand being thus saved. Normally, 
however, the machining cycle, as briefly described above, 
is sufficiently short and simple, since no manipu- 
lation of feed levers or speed levers is required during 
the machining of any stay. The high rate of pro- 
duction is also assisted by the method adopted to 
enable the swarf, which accumulates very rapidly, 
to be removed from the back of the machine without 
interfering with the operator at the front of it. The 
back splash is arranged to fold down and 
form a chute down which the swarf can be raked from 
the catching tray into the collecting truck. An addi- 
tional cutting-lubricant tank is supplied with the 
machine, since copper contaminates the solution, and 
in ay to prevent dermatitis and other skin troubles, 
more frequent ing of the tank than is 
with other peat gay os The additions! tank, tank, 
which is provided with wheels and lifting handles, 
enables production to be continued while the ordinary 
tank is being cleaned. 
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TRANSATLANTIC FLYING IN WINTER.—The winter 
schedule of the Transatlantic service of the British Over- 
seas Airways Corporation has now come into operation, 
and the first aircraft flew on October 17, from Poole, 
Dorsetshire, via Lisbon, Bathurst, Belem (South America), 
Trinidad and Bermuda to Baltimore. Return flights will 
be made from Baltimore weekly. The service will be 
operated by the same Boeing flying boats as were used 
for the summer traffic, namely, “‘ Bristol,” ‘‘ Bangor ” 
and “‘ Berwick.” This traffic, of four flights a week each 
way, was maintained with a regularity of 98 per cent., 
and in the period from mid-May to mid-October, over 
200 journeys were made, each boat covering about 
200,000 miles. The total distance flown was 638,306 
miles; 3,574 passengers and 122,947 lb. of freight were 
carried. 


BEYER-GARRATT LOCOMOTIVES FOR CEYLON.—The 
greater part of the Ceylon Government Railway (800 
route miles out of 1,000 miles) is of 5 ft. 6 in. gauge. 
Particulars are given in The Railway Gazette of eight 
Beyer-Garratt locomotives shipped from this country for 
use on this system. These engines have the 2-6-2 + 2-6-2 
wheel arrangement, and there are four cylinders of 16 in. 
bore by 22 in. stroke. The coupled wheel diameter is 
3 ft. 7 in, and the boiler pressure is 185 Ib. per square 
inch. At 85 per cent. boiler pressure the rated tractive 
effort is 41,200 lb. The evaporative heating surface is 
1,860 sq. ft., of which 220 sq. ft. are provided by a steel 
firebox with two thermic syphons. The superheating 
surface is 362 sq, ft. and the grate area 44-9 sq. ft. The 
total weight in working order is 128-75 tons. The 
engines are generally similar to one which was supplied 
in 1928. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Engineering Symbols and Abbreviations.—An amend- 
ment slip to B.S. No. 560-1934, covering engineering 
symbols and abbreviations, has recently been issued. 
The slip contains a list of alterations and additions 
to the original specification ; it deals with the omission 
and use of full stops after abbreviations relating to 
units and quantities; the use of the solidus (/) to 
indicate the word “per” in such abbreviations as 
ft/min and cm/sec, for feet per minute and centimetres 
per second ; and the adoption of capital and lower-case 
(small) letters for certain abbreviations. The whole 


written and the abbreviations now adopted are given 
in the amendment. A few corrections and additions 
have been made in the sections dealing with tities, “ 


units, and machines and transformers. 
the amendment slip, the reference number of which is 
P.D. 396, are o ble gratis on application to the 
Institution, enclosing a stamped addressed envelope. 
Malleable Iron and Copper-Alloy Pipe Fittings.— 
A new specification, B.S. No. 1256-1945, relates to 
malleable cast-iron and cast copper-alloy oe 
for steam, water and gas installations. scope 
of the specification is similar to that of B.S. No. 143, 
which bears the same title. The new specification, 
however, covers pipe fittings having screwed British 
Standard pipe taper male and parallel female threads, 
while B.S. No. 143 dealt with fittings having B.S. pipe 
taper threads. B.S. No. 1256 gives dimensions for 
all the customary types of “equal” and “ reducing ” 
fittings for nominal sizes of se ame ¢ in. up to 6 in. 
In general, the fittings are suitable for working pressures 
of up to 200 Ib. per square inch, in the case of water, 


and of up to 150 Ib. ‘wae 

or gas. Three of fit are included, namely, 
the short turn, long sweep, and the extra-long 
sweep types. The ends of the fittings may be either 
plain or reinforced, and alternative forms of reinforce- 
ment are permissible within certain limiting dimensions. 
The speci a wee tte for S and 
ductility and the ure to be em r selecting 
‘he edninn tes celal to these tests is specified. 
[Price 38. 6d., postage included.]} 

Metal Sinks—Another new specification, B.S. No. 
1244-1945, covers a range of metal sinks manufactured 
from porcelain-enamelled cast iron, -enamelled 
Eyes gam’ compas cay RC MNOE cove 
t 8 comprise si ving ove 
longthe of 24 in., and widths 0 18 in. ; sinks with drain- 
i having overall dimensions of 42 in. b 
18 in,; and sinks with draining boards and 
slabs, measuring 63 in. by 18 in. overall. Each of 
these three main types may be constructed with or 
without a back ledge. The quality of the materials 
employed, the surface finish, and the sizes and 
of the overflows, waste and tap holes are specified. 
[Price 28., postage included. ] 





BOOKS RECEIVED. 


A History of British Tariffs, 1923-1942. By DERYCK ABEL. 
Heath Cranton, Limited, 6, Fleet-lane, London, E.C.4. 
{Price 98. 6d. met.) 


29, West 39th-street, New York 18, U.S.A. 
25 cents.) 

Report on Oil-Engine Power Cost for 1943. The American 
Society of Mechanical Engineers, 29, West 39th-street, 
New York 18, U.S.A. [Price 1-25 dols.) 

A Geology for Engineers. By F. G. H. Biytu. Second 
edition. Edward Arnold and Company, 41 and 43, 
Maddox-street, London, W.1. [Price 21s. net.]} 

Principles of Industrial Process Control. By DONALD P. 
EcKMAN. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 3-50 
dols.} Chapman and Hall, Limited, 37, Essex-street, 
Strand, London, W.C.2. [Price 21s. net.] 

Transactions of The Institution of Civil Engineers of 
Ireland. Volume LXXI. June 1944 to May 1945. 
Offices of the Institution, 35, Dawson-street, Dublin. 

United States Bureau of Mines. Miners’ Circular No. 47. 
Coal-Mine Accident-Prevention Course. Section I. 
Accident Statistics as an Aid io Prevention of Accidents 
in Bituminous-Coal Mines. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington 
25, D.C., U.S.A. [Price 10 cents.] 

Architects’ Year Book. JANE B. Drew, Editor. Paul 
Elek (Publishers), Limited, Diamond House, 36-38, 
Hatton-garden, London, E.C.1, [Price 35s. net.] 


Nov. 2, 1945, 


PERSONAL. 


Sik ALEXANDER GBB, G.B.E., ©.B,, F.Rg, 
M.Inst.C.E., M.I.Mech.E., has agreed to continue i, 
office as President of the Institution of Engincery.ip. 
Charge for another year. 


COMMANDER 8. S. C. MITCHELL, R.N., has been 
appointed Chief Engi » Ar ts Design Depart. 
ment, Ministry of Supply, in succession to Mr. PF, 7. 
Smiru, M.A., M.I.Mech.E., who has been released. 

Mr. ©. B. M. Date, B.Sc., M.LA.E., chief engineer 
of the Engine Division of the Brush Electrical Engineering 
Company, Limited, and Messrs. Petters Limited, Lough. 
borough, has been appointed chairman of the Gas Turbing 
Panel of the British Internal Combustion Engine Resean), 
Association. 


Group Oapraln A. C. MENZIES, M.A., D.Sc., F.Inst.p,, 
has been appointed controller of research and develop. 
ment to Messrs. Adam Hilger Limited, 98, St. Pancras 
Way, Camden-road, London, N.W.1, and will commence 
his duties on November 14. He is succeeding Mr. F. 
TwyMaNn, F.R.S., who, however, is continuing with the 
firm as managing director and technical adviser. 

Recent changes in organisation at THE Brirsy 
THoMsON-HovstoN COMPANY, LIMITED, include the 
following. In addition to appointments already held, 
Mr. H. Jack becomes chief electrical engineer ; Mr. A. A. 
Po.tock, chief mechanical engineer; MR. G. §, ¢. 
Lucas, O.B.E., assistant chief electrical engineer ; and 
Mr. K. R. HopxireK, assistant chief mechanical engineer. 
These arrangements do not affect the turbine engineering 
department, of which Mr. R. H. CoLLINGHAM remains 
chief engineer. 

Mr. Henry Berry, M.I.Mech.E., A.I.Struct.E., M.P., 
chairman of the Metropolitan Water Board, and Lorp 
FORRESTER, M.A., F.1.1.A., have been elected vice- 
presidents of the Royal Society of Arts. 

Mr. ALLAN STEVENSON, C.B.E., a director of Messrs. 
David Rowan and Company, Limited, Glasgow, has been 
elected chairman of the National Association of Marine 
Enginebuilders for 1945-46. Mr. H. BE. SHEARDOWN, 
chairman of Messrs. Charles D. Holmes and Company, 
Limited, Hull, has been elected vice-chairman. 

Mr. S. D. OCanvin, B.Sc. (Eng.), M.Inst.C.E., 
M.Inst.W.E., of the Chief Engineer’s Department, Metro- 
politan Water Board, and formerly resident engineer to 
the Derwent Valley Water Board, has been appointed 
general manager of the Corporation Water Department, 
City of Glasgow. 

Mr. R. H. Prwocuer, A.M.I.E.E., who has been serving 
with the Royal Air Force, has now resumed duties as 
manager of the Ipswich branch of Messrs. Johnson and 
Phillips, Limited, at 5, Arcade-street, Ipswich. (Tele- 
phone: Ipswich 3417.) ; 

Messrs. E. H. Jonms (MacHInE Toois) Limirep, 
Edgware-road, The Hyde, London, N.W.9, inform us 
that Mr. 8. PLAYER, chairman of the NEWALL Group 
or CoMPANIES, has joined their board and that Mr. E. H. 
Jones has joined the board of the Newall Group. Mr. 
C. E. Rockwext has resigned his position as director 
and general manager of Messrs. E. H. Jones as from 
October 31, and has been succeeded by Mr. E. J. M. 
Jones, son of Mr. E. H. Jones. By mutual agreement 
between the two companies, Mr. E. 8. Hammer, Messrs. 
E. H. Jones’s chief designer, has been transferred to the 
Moror GEAR AND ENGINEERING COMPANY, LIMITED. 

Mr. H. P. WELLS, general manager of the Coventry 
telephone and radio works of The General Electrie 
Company, Limited, has retired. He has been succeeded 
by Mr. R. E. Rosinson, hitherto deputy general 
manager. 

Mr. W. A. TooKEy, M.Inst.C.E., M.1.Mech.E., 
M.1.A.E., who, as stated on page 28, ante, has resumed 
his consulting practice, informs us that his address is now 
70, Victoria-street, London, 8.W.1. (Telephone: VIC 
6503.) 

THE DIRECTORATE OF OFFICE MACHINERY has been 
discontinued as @ separate entity and the Director, 
Lorp ForREs, and the Deputy Director, Mr. W. J. 
Arris, have relinquished their appointments. The work 
of the Directorate has been merged with the Industries 
and Manufactures (Engineering) Department of the 
Board of Trade. 

The name of BRITISH LATIN AMERIOQN AIR Lines, 
Lirrep, has been changed to BRITISH SOUTH AMERICAN 
ArRways, LimireD. The registered office is at 19 
Grafton-street, London, W.1. 








Avromatic ELEcrricaL Heat REGULATORS.—We 
have received from Messrs. Elliott Brothers (London), 
Limited, Century Works, Lewisham, 8.E.13, a fully- 
illustrated booklet describing the latest developments 
in theirelectrical instruments for automatically regulating 
the supply of heat. The,applications covered embrace 
a wide field in the heat trol of p involved 
in steel, iron and other metal works, power stations, 896 








works, and many industrial processes. 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Scottish Steel—Makers are kept busy in nearly all 
sections of the steel industry. “ Shipbuilding and heavy 
structural steel is perhaps in less demand than makers 
would like, but tubemakers, sheetmakers, re-rollers, and 
others are finding ample outlets for their* products. 
Export inquiries continue to flood the market and the 
Board of Trade has released increased tonnages to meet 
the situation. In fact, the delays that have recently 
occurred in executing export orders have aroused a 


NOTES FROM THE SOUTH-WEST. 

CARDIFF, Wednesday. 
The Welsh Coal Trade.—The steady improvement in 
output that has been noted in various parts of the coal- 
field of late have begun to be reflected in official returns. 
The latest figures issued by the Monmouthshire and 
South Wales Coalowners’ Association, in respect of 
associated collieries, show that in the week ended 
October 13 the output was 443,636 tons, compared with 
435,922 tons in the previous seven days and 470,209 tons 
a year ago. Of the 192 associated pits, 49 either reached 
or ded the allocation made to them under the 





certain amount of discussion, but the delays referred to 
are not caused by dilatoriness on the part of steelmakers. 
In the first place, the procedure which must be observed 
in dealing with foreign and export orders generally 
involves heavy loss of time, and the dock strike completed 
the hold-up when ultimately the material was prepared. 
This matter will doubtless be rectified shortly, and 
meanwhile steelmakers’ prospects are most encouraging. 


Scottish Coal.—There has been a further effort to 
budget for the increasing requirements of gasworks and 
one or two other priority coal consumers, and some 
adjustment of programmes has been effected this week. 
Coal is scarce generally, with the exception of certain 
inferior classes, and the improvement recently rted 
is beginning to slacken a little. The men have 
the temptation to strike without negotiation, and this 
has continued to assist output, but the real effort needed 
to normalise output is still lacking. Absenteeism is very 
high, and with winter approaching and the demand 
beginning to increase, the market prospects are not 
bright. Industrial gas, for example, is short in places, 
though idle gasmaking plant is available, with no coal 
to start it up. 


Scottish Industrial Estates.—Progress with new con- 
struction to meet the increasing applications for factory 
accommodation on these estates is slow, and the executive 
is perturbed by the prospect of new enterprises being 
lost to Seotland for lack of industrial “ housing ”’ facilities. 
There are séven new industrial estates scheduled for the 
various development areas throughout Scotland, in the 
Distribution of Industry Act, 1945, and the conclusion 
has been reached that orthodox building methods, with 
the prevailing shortage of labour, especially bricklayers, 
cannot hope to cope with the urgent space requirements 
for new light industries. The alternative is to erect the 
new factories using poured concrete, and efforts are being 
made to employ this method as speedily as possible. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—There has been a further reduction 
in the number of unskilled workers in the steel and 
engineering industries, and at the same time there 
is a pronounced dearth of skilled men in all branches of 
industry, especially in the lighter branches. More 
skilled operatives are needed in the stainless-steel secti 


scheme of the Minister of Fuel to step up the national 
production by 8,000,000 tons. For these 49 pite there 
was a total increase in production of 5,479 tons, but the 
other 143 pits fell short of their allocations by 36,993 tons. 
The Regional Controller of the Ministry of Fuel has 
reported that the output in the past few weeks has shown 
a steady improvement and of the 200 collieries in the 
coalfield employing 30 or more men, 61 had either reached 
or exceeded their allocation. Since the end of August 
there has been a decline in the manpower of the industry 
in the area of more than 1,000 men, while the wastage 
is continuing at the rate of 200 a week. Trading condi- 
tions on the market have been unaffected by the recent 
improvements in output. There has been a heavy 
home demand and producers have been hard pressed to 
maintain deliveries. The large-scale users accounted 
for the bulk of productions while the demand from ordi- 
nary home users was heavy, and operators dealt with 
these to the best of their ability. Export trade remained 
almost completely in abeyance and the necessary licences 
were issued only to high-priority consumers. It was 
reported that further arrangements had been made for the 
shipment of some cargoes to the coaling depots at Las 
Palmas and Sierra Leone for bunkering purposes. All the 
large descriptions are heavily booked forsome time ahead, 
while the demand for the sized and the B@st quality 
smalls remained active and for outstripped supplies. 
Swansea Steel-Sheet Industry.—The market — of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plate was quiet as most makers, 
with their present rate of production, were unable to 
accept more orders for delivery during the present 
quarter. The export trade was still restricted and showed 
little, if any, expansion. Steel sheets continued busy. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


Genet Situation.—The gradual change in iron and 
allied trading conditions has permitted a considerable 
expansion in business. Orders placed during October 
for home requirements were substantial and, towards 
the end of the month, there was a rapid expansion in 
export trade, with the result that producers of many 





which cannot yet make effective recovery of export 
markets owing to the scarcity of sheet polishers. In 
the meantime, Swedish competition grows daily more 
insistent. Production of stainless steel in Australia, 
under licence from Sheffield makers, continues and there 
is a possibility of Australia developing an export trade in 
stainless steels after meeting Australian home demands. 
Shipbuilding material departments are well booked 


commoditi now have orders that will keep them 
busily employed to the end of the year. Manufacturer 
of some descriptions of material have commitments 
which preclude the acceptance of new business except for 
delivery over periods well into 1946. Fuel still occasions 
concern, but supplies of both coal and coke are being 
maintained and a favourable view is taken of the out- 
look. In pig-iron the position shows little change. The 





but there is less urgency for deliveries now that overtime 
working in the shipyards has been reduced very consider- 
ably. Railway-material departments continue to be well 
employed. 

South Yorkshire Coal Trade.—The coal position con- 
tinues to improve slightly, and although many of the 
younger men decline to work a full week because of 
income tax payments, absenteeism, is declining. House 
coal is in rather better supply, but some retailers com- 
plain that allocations are inequitable. A fair weight of 
house coal is going to the gas undertakings, whose stocks 
for the winter are considered to be below the safety level. 
Industrial steams are heavily earmarked for the greater 
part of the remainder of the year, and alternative qualities 
have to be accepted in many cases. Blast-furnace coke 
is plentiful, but patent-oven coke nuts and gas coke are 
in short supply. 





PUBLIC WorKs, ROADS AND TRANSPORT CONGRESS 
AND EXHIBITION.—At a recent meeting, the Council of 
the Public Works, Roads and Transport Congress and 
Exhibition considered the position arising in consequence 
of the termination of the war. As a result, they reached 
the unanimous conclusion that, subject to the avail- 
ability of the Royal Agricultural Hall, Islington, and of 
the necegsary labour and materials, and also to the ability 
of the exhibitors to participate, the Congress and Exhi- 
bition should be resumed in November, 1946. The 
Council also decided that the Papers Competition should 
be revived in connection with the next Congress, whenever 
it might take place, and that prizes should be offered on 
the same basis as hitherto. 





-total t 1g put of finished materials is heavy 
and will be greater as circumstances permit further 
enlargement of production. 

Hematite, Low-Phosphorus and RefinedgIron.—The 
limited make of hematite is virtually absorbed by the 
requirements of home users, but merchants could put 
through considerable export business if licences for ship- 
ment overseas were obtainable. Refined and low- 
phosphorus grades of iron are available in quantities 
which are sufficient for current requirements. 

Manufactured Iron and Steel.—Available supplies of 
semi-finished iron are sufficient for current needs, but 
expanding requirements are likely to make heavy 
demands on supplies. Finished- iron manufacturers are 
more actively occupied than has been the case for some 
time and are now turning out heavy tonnages in branches 
that have been short of orders. Semi-finished steel is still 
required in large quantities to enable re-rollers to main- 
tain their outputs at a sufficiently high level to meet the 
heavy delivery claims under running contracts. The 
extensive orders for sheets and the continued heavy 
demand for both black and galvanised sorts are the 


‘outstanding features of the finished industries. Plate 


mills are fully employed and plants turning out various 
shipbuilding requisites have a good deal of work in hand. 
Rail mills are operating at nearly full capacity and works 
manufacturing railway chairs, points and crossings are 
working on substantial contracts. Colliery equipment 
is in strong demand@ and outputs of pit props, arches and 
colliery roofings are considerable. The demand for 
heavy structural material is improving. 

Scrap.—The demand for good heavy iron and steel 
scrap continues and large quantities are being utilised. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section : Saturday, November 3, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. ‘“‘ Industrial Electric Heating,” 
by Mr. L. G. King. Midland’ Section: Wednesday, 
November 7, 6.30 p.m., James Watt Memorial Institute, 
Birmingham. Informal Meeting. Institution: Friday, 
November 9, 6.30 p.m., 39, Victoria-street, S.W.1. 
Film: ‘“‘ Quality Steel Making,” introduced by Mr. A. 
Roebuck. Sheffield Section: Friday, November 9,7 p.m., 
198, West-street, Sheffield. Film on “‘ Wheels.” 

INSTITUTE OF BRITISH FOUNDRYMEN.—Wales and 
Monmouth Branch: Saturday, November 3, 2.30 p.m., 
Tubal Cain Foundry, Tyndall-street, Cardiff. “‘ Jobbing 
Ironfoundry Problems,’ by Mr. A. E. McRae Smith. 
Lancashire Branch: Saturday, November 3, 3 p.m., 
Engineers’ Club, Manchester. ‘ Tank Wheel Production 
in Mechanised Foundry,” by Mr. A. B. Bill and Mr. J. 
Peers. Burnley Section: Tuesday, November 6, 7.30 
p.m., Municipal College, Burnley. “ Engineering Iron- 
foundry,” by Mr. F. Gater. East Anglian Section: 
Thursday, November 8, 6.45 p.m., Central Library, 
Ipswich. “ Ratefixing,” by Mr. R. F. Coates and others. 


INSTITUTE OF WELDING.—Leeds Branch: Saturday, 
November 3, 3 p.m., Technical College, Halifax. ‘“‘ Ma- 
chine Tool Design,” by Mr. F. Koenigsberger. N.E. 
Tyneside Branch : Thursday, November 8, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. “Welding in 
Electric Power Stations,” by Mr. D. G..Sinfield. Bir- 
mingham Branch: Friday, November 9, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. “‘ Oxygen 
Cutting,” by Mr. R. Dore. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Dundee 
Sub-Centre : iy, November 3, 7 p.m., Technical 
College, Dundee. “ Hydro-Electric Possibilities,” by 
Mr..W. A. Hatch. South Midland Centre: Monday, 
November 5, 6 p.m., James Watt Institute, Birmingham. 
“‘ X-Rays in Engineering,” by Mr. V. E. Pullin. London 
Students’ Section: Tuesday, November 6, 7 p.m., 
Victoria-embankment, W.C.2. Brains Trust. Radio 
Section: Wednesday, November 7, 5.30 p.m., Victoria- 
embankment, W.C.2. “* Radio Measurements,” by Mr. 
R. J. Clayton and others. Tees-Side Sub-Centre: Wed- 
nesday, November 7, 6 p.m., Cleveland Technical Insti- 
tute, Middlesbrough. ‘‘ Electric Lighting Installations,” 
by Mr. R. O. Ackerley. Installations Section: Thursday, 
November 8, 5.30 p.m., Victoria-embankment, W.C.2. 
“ Street Lighting,” by Mr. E. C. Lennox. 

Society oF ENGINEERS.—Monday, November 5, 
5 p.m., Geological Society, Burlington House, Piccadilly, 
W.1. “Improvements on Portland Cements and Con- 
crete,” by Mr. M. Spindel and Mr. R. T. Quinn. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, November 5, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “ Large Capacity High- 
Pressure Plant,” by Mr. F. H. Roberts. Scottish Branch : 
Thursday, November 8, 7.30 p.m., Royal Technical 
College, Glasgow. Professor Andrew Robertson’s Presi- 
dential Address. Institution: Friday, November 9, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“ Principles of Plant Organisation and Maintenance for 
Civil Engineering Contractors, by Mr. H. QO. Parrack. 

Roya INsTITUTION.—Tuesday, November 6, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Background of Réntgen’s 
Discovery,” by Dr. A. Miller. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 6, 5.30 p.m., Great George-street, S.W.1. Presiden- 
tial Address by Sir Peirson Frank. South Wales Associa- 
tion : Tuesday, November 6, 6 p'm., Engineers’ Institute, 
Park-place, Cardiff. Chairman’s Address by Mr. G. W. 
Cover. North-Western Association : Wednesday, Novem- 
ber 7, 6.30 p.m., Engineers’ Club,. Manchester. ‘ Long- 
dendale Catchment Reservoirs,” by Mr. A. C. Wildsmith. 
Newcastle Tees-side Branch: Thursday, November 8, 
6 p.m., Spark’s Café, High-street, Stockton-on-Tees. 
“ Concrete in Theory and Practice,” by Mr. C. L. a Court. 
Birmingham Association : Thursday, November 8, 6 p.m., 
James Watt Memorial Institute, Birmingham. “‘ Mul- 
berry Harbour,” by Mr. C. W. Knight. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday,-November 6, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘“‘ Forging Hammers,” by Mr. 
W. C. Andrews and Mr. J. H. A. Crockett. 

RoyaL Society oF ARTS.—Wednesday, November 7, 
1.45 p.m.,. John Adam-street, W.C.2. “ Influence of the 
Prince Consort on Science,’ by Dr. E. F. Armstrong. 

DIESEL ENGINE USERS ASSOCIATION.—Thursday, 
November 8, 2.30 p.m., Alliance Hall, Caxton-street, 
S.W.1. “Gas Engine and Gas Producer Practice in 
Australia,” by Mr. W. N. Dunstan. 

INSTITUTE OF MARINE ENGINEERS.—Friday, Novem- 
ber 9, 5.30 p.m., 85, The Minories, E.C.3.. ‘“‘ Education 
Act and Technical Education,” by Mr. F. H. Reid. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMrie sar 3663 and 3664. 


All etitorial correspondence should be addressed 
to the itor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
aewsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... 3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies ............... £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
oewsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, tho charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years, 
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THE IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY. 


THE announcement, earlier in the year, that the 
Imperial College of Science and Technol oww 
celebrate its centenary in October probably 
certain amount of astonishment as well as interest ; 
for the idea of the British Empire is hardly yet a 
hundred years old and, even to the Londoner, the 
Imperial College seems to be a creation only of 
yesterday, or, at the most, something that was 
founded well within living memogy. In a sense, 
this is correct, for the College was established under 
that name by a Royal Charter of July 8, 1907 ;. but 
the principal function of that Charter was to give 
effect and the Royal support to a process of adminis- 
trative co-ordination designed to improve the work- 
ing of three educational institutions which already 
had notable reputations in the field of science and 
technology. It was really the centenary of. the 
oldest of these—the Royal College of Chemistry— 
that was celebrated in the imposing gathering which 
the King addressed in the Royal Albert Hall on 
October 25, as recorded on page 356 of this issue. 
The adoption of this year as the centenary of the 
Imperial College, however, involves no manipula- 
tion of theevidence ; forthe genealogy of the present 
foundation, if a little involved, is direct enough and 
the continuity is unbroken, although the Royal 
College of Chemistry ceased to exist separately as 
such so long ago as 1872. The following summary 
of the various stages in the evolution of the Imperial 
College, mainly based on the official history prepared 
as a part of the centenary commemoration, indicates 
the success with which the aims of the various foun- 
ders of the constituent colleges have been realised. 

The original College of Chemistry—which received 
the prefix ‘‘ Royal ” within a couple of months of its 
foundation—was the outcome of a scheme formu- 
lated in 1842 to commemorate the name of Sir 
Humphrey Davy by establishing a school of prac- 
tical chemistry. At a public meeting held in London 
on July 29, 1845, the scheme took definite shape and 
a Council was elected, the Prince Consort accepting 
the presidency. August Wilhelm von Hofmann, of 
the University of Bonn, was appointed the first 
professor, and the college was opened in October of 
the same year, in temporary premises. Permanent 
quarters were soon found at 16, Hanover-square 
and a new building, erected on this site, was 
ready for partial occupation by October, 1846. It 





was the foundation stone of this building which stood 
on the platform in the Royal Albert Hall during last 
week’s ceremony and was referred to by the Rector, 
Professor R. V. Southwell, F.R.S., in his speech of 
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Contemporaneously, developments had been pro- 
ceeding in the study of geology. The establishment 
in 1834 of the Geological Survey of the British Isles, 
under the directorship of Henry Thomas de la 
Beche, led to the formation of a Museum of Economic 
Geology, consisting principally of the collection of 
minerals formed by de la Beche himself, and this was 
opened to the public in 1841. It was used also for 
educational purposes and as a background to courses 
in metallurgy and analytical chemistry, and 
attracted “sufficient attention to influence the 
Government to provide it with more adequate 
accommodation in a new building in Jermyn-street, 
which, as the Museum of Practical Geology, was 
opened by the Prince Consort in 1851. De la 
Beche, who had prepared already a scheme to use 
the new museum, as he had done the old, as a 
basis for courses of instruction in mining and applied 


360 | Science, lost no time in urging its advantages. 


His plan was approved, and, on November 6, 1851, 
he had the satisfaction of delivering an inaugural 
address in his capacity as Director of the Govern- 
ment School of Mines and of Science Applied to the 
Arts. Among, his staff were John Percy, the 
“Father of English Metallurgy,” and Dr. Lyon 
Playfair (afterwards Lord Playfair), who was the 
Professor of Chemistry Applied to the Arts and 
Agriculture. When, in 1853, Playfair relinquished 
his post on appointment as secretary to the newly- 
constituted Science an Department of the 
Board of Trade, the vacant chair was offered to 
von Hofmann; and, arising out of this personal 
link, the Royal College of Chemistry became the 
Chemistry Department of the Government School, 
although it contrived to retain its old title. 

Meanwhile, forces were at work, seeking to extend 
the scope of the Government School of Mines so as 
to cover the entire field of applied science ; de la 
& | Beche and Thomas Henry Huxley were prominent 
among the supporters of this policy, but they had 
some powerful opponents, among them de la Beche’s 
successor, Sir Roderick Murchison, who was instru- 
mental in securing a change of title, in 1857, to the 
Government School of Mines and, six years later, 
to the present form, the Royal School of Mines. In 
1870, however, a Royal Commission reported in 
favour of transferring the Royal School of Mines to 
South Kensington and combining it with the 
Royal College of Chemistry; and recommended, 
moreover, that a Chair of Mathematics should be 
established. Murchison died in 1871 and in the 
next year the move took place to South Kensington, 
whither the combined colleges were followed shortly 
afterwards by the Geology Department, though 
the Departments of Metallurgy and Mining remained 
in Jermyn-street until 1880 and 1890, respectively. 
Those Departments which were in South Kensington 
by 1880 opened in the following year as the Normal 
School of Science and Royal School of Mines, Huxley 
being the first Dean ; but this change of title caused 
much dissatisfaction and in 1890 the Normal 
School became the Royal College of Science. 

The third of the colleges now comprised in the 
Imperial College—the City and Guilds—had its 
inception at a meeting, held in 1876, of the Corpor- 
ation and the Livery Companies of the City of Lon- 
don. At this meeting, a resolution was adopted, that 
the Livery Companies should direct their attention 
‘to the promotion of education . . . and especially 
to technical education”; with the result that, 
two years later, the City and Guilds of London 
Institute for the Advancement of Technical Educa- 
tion was founded, and temporarily housed in 
Cowper-street, Finsbury. Under its famous pro- 
fessors, H. E. Armstrong, O. Henrici, W. C. Unwin 
and W. E. Ayrton, the Finsbury Technical College 
soon established a reputation which is still of 
potent effect. The Finsbury premises, however, 
were never regarded by the Institute as a culmina- 
tion of their aims; these were to establish “a 
Central Institution or College” for advanced 
education in the industrial applications of science, 
and it was for this purpose that the “Central 
Institution” was built in Exhibition-road. The 
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foundation stone was laid in 1881 by the then 
Prince of Wales (afterwards Edward VII) and the 
College was opened to students in December, 1884. 
Among the earliest students—he entered the College 
in 1885—was a Whitworth Scholar, Harold Medway 
Martin ; subsequently, for 46 years, a most valued 
member of the editorial staff of ENGINEERING, who 
made notable contributions to the theory and 
practice of structures, thermodynamics and lubri- 
cation. The original intention, that the College 
should cater for all branches of advanced techno- 
logical~ study, was never realised. Latterly, its 
scope has been extended considerably, in keeping 
with current developments, but it is (and ‘always 
has been) essentially a school of engineering, the 
field of which is indicated by the title of the Cen- 
tral Technical College of the City and Guilds of 
London Institute, which it has borne since 1893. 

For a number of years, the Royal College of 
Science, the Royal School of Mines and the Central 
Technical College proceeded on their several ways 
as independent organisations ; although, of course, 
they were close enough together to ensure that such 
overlapping as did occur between their respective 
courses was not unduly marked. They were, in 
fact, as the official history claims, essentially comple- 
mentary and together covered practically the whole 
field of pure and applied science. At the same 
time, however, they offered an obvious opportunity 
for what a later era would have termed “ rationali- 
sation,” and there is no occasion for surprise that 
this opportunity was recognised by the Board of 
Education, which had been established in 1899. 

In 1904, therefore, the Board appointed a depart- 
mental committee “‘to @nquire into the prese 
working of the Royal College of Science, inuiuding 
the Royal School of Mines” and “to consider in 
what manner the staff, together with the buildings 
and appliances . may be utilised to the 
fullest extent for the promotion of higher scientific 
studies, in connection with the work of existing or 
projected institutions for instruction of the same 
character in the Metropolis or elsewhere.” The 
chairman of the committee was the Rt. Hon. R. B. 
Haldane, afterwards Lord Haldane, and it goes 
without saying, therefore, that the inquiry was 
exhaustive and the report both a masterly summary 
of the evidence and a clear indication of policy. 
It was published in 1906 and put forward a compre- 
hensive scheme for co-ordinating the work of the 
three colleges, as a first ‘step towards the main 
object of establishing at South Kensington “an 
institution or group of associated Colleges of Science 
and Technology where the highest specialised 
instruction should be given and where the fullest 
equipment for the most advanced training and 
research should be provided, in various branches 
of science, especially in its application to industry, 
for which no sufficient provision already exists 
elsewhere.” - The report cautiously, if rather 
obviously, observed that “the number of depart- 
ments will be limited by the resources avaiiable,” 
but offered the encouraging prospect that “ they 
may be increased almost indefinitely as additional 
means are provided and new applications of science 
to the arts and the industries are discovered.” 

The proposals were accepted, and thus, in 1907, 
the Imperial College of Science and Technology 
came into being, with the Earl of Crewe as first 
chairman of the Governing Body and Henry T. 
Bovey, F.R.S., formerly Professor of Civil Engi- 
neering and Applied Mechanics at McGill Univer- 
sity, as Rector. There were many adjustments to 
be made, and a certain amount of internal friction 
had to be overcome; but in due ¢ourse these pro- 
blems were solved and the three institutions, 
devoted to science, mining and engineering, respec- 
tively, settled down satisfactorily as “‘ constituent 
colleges ” of the Imperial College, and the Imperial 
College, as a whole, was established as a School of 
the University of London. Its history is studded 
with famous names—Percy, Huxley, Tyndall, 
Unwin, Ayrton and Perry are only a few among 
its outstanding professors, and its alumni have 
achieved distinction of the highest order in every 
branch of science that the College covers. There 
were, doubtless, men of equal calibre, potentially, 
among the 800 students in the arena of the Royal 
Albert Hall on October 25. 





MANUFACTURERS AND 
THEIR CUSTOMERS. 


ELECTRICAL manufactures. are of such a widely- 
varied character that it is hardly possible to fornrh- 
late propositions applicable to all. A very broad 
consideration might divide the products of the elec- 
trical-manufacturing industry into plant, cables and 
aceessories, but the conditions under which each of 
these classes is made and, above all, is sold, are so 
different that the problems with which the makers 
of each are faced are of a widely-differing nature. 
In devoting his chairman’s address before the Trans- 
mission Section of the Institution of Electrical 
Engineers, on October 17, to the ‘‘ Relations between 
the Manufacturer and the Purchaser of Electrical 
Equipment,” Mr. E. T. Norris confined his considera- 
tion to heavy plant. Briefly, his subject was the 
effect of customers’ specifications on design, per- 
formance and manufacturing efficiency. For im- 
portant orders, it is clearly desirable that a puftchaser 
should issue a specification stating what he wants in 
terms of output, efficiency, regulation characteristics 
or what other primary quality may apply to the 
particular type of plant in question. One of the 
main points of the address, however, was that it 
was undesirable that the purchaser should also 
attempt to control the details of design. 

The difficulties with which manufacturers are 
sometimes faced owing to purchaser’s highly indi- 
vidualised specifications are probably mainly experi- 
enced in the field of heavy plant. Customers who 


‘| desire to design their own cables are probably 


uncommon, and in the field of the more familiar 
appliances, particularly for domestic use, as it is 
clearly impossible to manufacture very small num- 
bers without upsetting shop routine and greatly 
increasing cost, special designs are not undertaken, 
except possibly for orders of unusual magnitude. 
A purchaser of a large machine or transformer, who 
would.admit that manufacturers cannot be expected 
to make a special type of electric iron for each house- 
wife, may contend, however, that as the machine 
or transformer is being constructed as an indepen- 
dent article, specially to his order, there is no reason 
why it should not embody his particular ideas. 
It was with the undesirable reactions of this point 
of view that Mr, Norris was concerned. 

Dealing first with what purchasers’ specifications 
should contain, he pointed out that British Standard 
Specifications should be used as far as possible in 
defining requirements. This eliminates difficulties 
due to possible ambiguity in technical descriptions, 
permits comparison of tenders, and lays down the 
conditions for voltage, temperature-rise and other 
tests. In addition to standard specifications cover- 
ing performance and tests, there are others which 
have been drawn up for the pur ose of isi 
certain constructional features, mainly with the idea 
of securing interchangeability. It is in connection 
with these latter specifications that purchasers 
attempt at times to supplement or improve the stan- 
dard, which he may think embodies some undesirable 
detail or form of construction. The usual effect of 
this is to make the specification more stringent. 

It may be contended that when a customer 
modifies a standard specification it is because the 
conditions which have to be met are unusually 
onerous, or because his experience shows that it is 
not rigid enough to ensure trouble-free performance. 
On this latter point, Mr. Norris thinks there is a 
frequent tendency to argue from the particular to 
the general. Some individual failure prejudices the 
purchaser against some particular type of material, 
although the failure may have been due to faulty 
use or application and not to the material at all. 
One result of this point of view, however, is that 
purchasers frequently prohibit the use of some 
particular material. So widespread is this practice 
that the aggregate of these prohibitions, in Mr. 
Norris’s experience, would ban every known form 
of insulation in the construction of a transformer 
and make it impossible to build it. The prohibition 
of wood is common, due entirely to instances of 
unsuitable use or treatment, and both paper and 
cotton have been excluded. One of the results of 
this practice is that established materials are 





banned, while proprietary articles of unknown com. 
position are, as a class, permitted. 

When a customer issues a specification embod ying 
instructions about special constructional features 
he, in effect, is demanding that the manufacturer 
shall guarantee his, the customer’s, design. Even 
purchasers who operate very large plants cannot 
have experience approaching the scale of that of 
old-established manufacturers and to insist on 
radical changes in design merely on the strength 
of possibly one isolated incident is to ignore the 
lessons of accumulated knowledge. Mr. Norris 
quoted a case of three automatic regulators sent 
overseas, two of which arrived on site with the motor 
frames cracked. To the customer this represented 
a 67 per cent. failure and accordingly, at some 
expense, the manufacturer altered the design, 
This, however, was for political, and not for tech- 
nical, reasons. It is necessary to satisfy customers, 
and in this case the purchaser no doubt felt that he 
was not being supplied with a satisfactory article, 
Actually, however, thousands of such regulators 
had been sent to all parts of the world and had 
arrived quite safely. It was clear to the manu. 
facturer, if not to the purchaser, that there was 
nothing the matter with the design, the incident 
being explained by the fact that one particular 
consignment had been subjected to quite abnormal 
treatment in transit. Thus, from the technical or 
engineering standpoint, the manufacturer would 
have been fully justified in ignoring it. 

Some purchasers, quite rightly desiring to obtain 
the best possible article, attempt to attain this end 
by compiling a specification embodying what they 
think are the best features of the designs of various 
manufacturers. Mr. Norris points out that this 
method of securing an “ideal” design, while 
theoretically attractive, is unworkable. He quotes 
the Select Committee on National Expenditure, 
which stated that ‘‘ the design of any piece of equip- 
ment if it is to be anything but mediocre must 
always be entrusted to some one individual.’’ The 
design of every piece of electrical equipment involves 
a compromise between a number of variables, usually 
interdependent and frequently mutually contra- 
dictory. The designs of all reputable manufacturers 
will perform satisfactorily, but each may have its 
particular good points. Mr. Norris did not put it 
thet way, but it is likely that an outsider’s attempt 
to embody all these good points in a single design 
would only result in their mutual destruction. 

A not uncommon way of attempting to improve 
on standard specifications, is to call for more 
onerous tests with the idea that this will increase 
reliability of performance. This idea, apart from 
the fact that unduly severe tests may cause partial 
damage which will not be detected until later, when 
the plant is in service, is based on a misunder- 
standing of what tests reveal. Plant must be de- 
signed so that it will stand up to normal working 
conditions, abnormal conditions such as_ short 
circuits, and the specified tests. If the tests 
were perfect they could be chosen to give a sufficient 
factor of safety for the first two of these conditions. 
Actually, however, tests cannot accurately simulate 
the passage of time. ‘‘ The only proof that a switch 
insulation, for example, will lest for 20 years, is to 
work it for 20 years.” Standard tests endeavour to 
cover the time factor by accentuation of stress, and 
@ voltage test of three times normal for one minute 
may be regarded as equivalent to the normal stress 
for 25 years’ operation. This, however, is an 
empirical assumption ; it is based on accumulated 
experience much greater than any individual 
customer can have obtained, and it is desirable that 
purchasers should accept standards agreed to by 
the majority. 

Actual factors of safety, in the long run, are 
determined by extensive experience of performance. 
Mr. Norris stated that, it is “ possible to design 
transformer which could be guaranteed to withstand 
the standard tests satisfactorily and could be 
equally guaranteed to break down in normal service 
within a year.” This does not mean that purchasers 
should endeavour to secure satisfactory performance 
by calling for more stringent tests: it means that 
they should avail themselves of the pooled experi- 
ence, which must be much greater than their own, 
on which standard tests are based. 
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NOTES. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


THE subject before the extra general meeting of 
the Institution of Mechanical Engineers held at 
Storey’s-gate, St. James’s Park, London, 8.W.1. on 
Friday, October 26, was a report of the Sub-Com- 
mittee on Carbide Tools of the Cutting Tools 
Research Committee. The chair was taken by the 
President, Professor Andrew Robertson,. F.R.S., 
and the report, which was entitled ‘‘The Mech- 
anism of Tool Vibration in the Cutting of Steel,” 
was presented by the Reporter of the Sub-Committee, 
Professor R. N. Arnold. The report was concerned 
with some fundamental investigations of cutting- 
tool vibration, a distinction being drawn between 
self-induced vibration, which was held to depend 
on the cutting properties of the metal and the 
sharpness of the tool, and forced vibration, which 
depended on the interference of the tool with the 
surface cut during previous revolutions. It was 
shown that there existed certain limitations of speed, 
tool frequency and tool sharpness, and that vibra- 
tion was rarely observed at low cutting speeds, at 
high tool frequencies, or with a freshly-lapped tool. 
The degree of amplitude of tool vibration, it was 
stated, appeared to be independent of the depth of 
cut and to be limited to a value just over that which 
made the maximum vibrational velocity at the tool 
point equal to the speed of the work, but the internal 
damping characteristics of the tool shank were 
considered to have some influence. The self- 
inductive influence was shown to originate from 
decrease in the cutting force with increase of speed 
and*become more powerful as the wear of the tool 

. The failure of carbide tools under 
vibratory cutting conditions was also dealt with ; 
this starts with a fatigue crack, which spreads 
inwards parallel to the top face of the tool. The 
report was fully illustrated by photographs and 
profile records of surfaces cut under various condi- 
tions of vibration, and the manner in which the 
surfaces might be formed was examined from the 
theoretical standpoint. Some interesting photo- 
graphs of regular patterns produced by forced 
vibration with small feeds were included. The 
meeting was held in conjunction with the Applied 
Mechanics Group and the Industrial Administration 
and Engineering Production Group of the Insti- 
tution, and a full discussion followed the presenta- 
tion of the report. 


Dretomas IN ELECTRICAL INSTALLATION AND 
MAINTENANCE. 


In his presidential address to the Association of 
Supervising Electrical Engineers, in 1941, Mr. H. W. 
Swann drew attention to the need for some test of 
competence for engineers engaged in electrical 
installation and maintenance work, and his sugges- 
tion has led to the inauguration, by the Association, 
of a diploma scheme based on both written and oral 
examinations. As it may be suggested that certi- 
ficates, or diplomas, of competence in this field 
are already awarded by various bodies, such as the 
City and Guilds of London Institute, it should be 
made clear at the outset that the new scheme is 
intended for experienced persons, not for students. 
The minimum age for entrants is 24, and as they are 
required to give details of their experience during 
the previous ten years, or from the completion of 
apprenticeship, it is clear that the taking of the exa- 
minations by experienced workmen is expected and 
desired. This is also shown by the fact that the 
entrance fee for the examinations is five guineas. 
Sitting ‘for the examinations and holding of the 
diploma is not conditional on membership of the 
Association of Supervising Electrical Engineers. 
The examinations are divided into two parts, both 
of which have to be passed satisfactorily to gain 
the diploma. Part I covers questions dealing with 
basic principles, installation and maintenance. A 
candidate may select either or both of the two latter 
subjects. The first section of Part I consists of a 
paper of questions which the candidate completes 
at home without any supervision by the examiners ; 
@ procedure which clearly allows candidates to avail 
themselves of assistance in answering the questions 
and is contrary to the usual idea of an examination. 


Any weakness it may have is eliminated by the fact 
that the second section of Part I consists of an oral 
examination on the candidate’s own written answers 
in the first section. This will show what real know- 
ledge he has of the matters dealt with. This proce- 
dure should be of particular value to practical men 
who have long passed their examination days. Under 
the system adopted, it would be foolish for an exami- 
nee to rely too much on outside aid for the written 
paper, but some advice may be of considerable value 
in helping him to express himself to advantage. 
Part II of the examinations is entirely oral and is 
divided into three sections, respectively covering 
apparatus, plant and distribution systems; elec- 
tricity regulations; and administration, planning 
and organisation. The granting of honours or 
credits in connection with the diploma is conditional 
on satisfactory performance in this third section. 
Candidates who have passed the final examination 
in electrical engineering practice of the City and 
Guilds of London Institute, the Institution of 
Electrical Engineers examination, or who hold a 
Higher National Certificate, are exempt from Part I. 
In general terms, the scheme is intended to fill the 
gap which exists in electrical-engineering training 
between that of an elementary practical and 
theoretical character intended for operatives and 
that of an advanced nature such as is required b 
professional engineers. It is intended that holding 
of a diploma shall indicate not only technical know- 
ledge and practical skill but ability on the super- 
visory level. It should serve as a valuable guide 
to non-technical employers when selecting or 
promoting staff. The examinations will be con- 
ducted by a panel which contains many well-kno 

names, Professor R. O. Kapp being the chief 
examiner. The first examinations will be held next 
March, with oral examinations at various centres. 


Tue Norts-East Coast INsTITUTION OF ENGINEERS 
AND SHIPBUILDERS. 


The Council’s report to the North-East Coast 
Institution of Engineers and Shipbuilders for 1944-5, 
which was presented at the annual general meeting 
held in Newcastle-on-Tyne on October 19, shows 
a notable increase in the membership during the year, 
the total having risen from 1,528 to 1,727. Another 
noteworthy feature has been the active character 
of the membership, the average attendance at the 
16 institution meetings (as distinct from the 
meetings of the Student Section) being 117. The 
Engineering Gold Medal was awarded to Mr. C. C. 
Pounder for his paper on “Diesel Propelling 

ines: a Comparison of some Alternative 
ments.” Mr. H. B. Robin Rowell received 
the M. C. James Medal for his paper on ‘‘ Launching 

i ”; and the Thomas Fenwick Reed Medal 
was awarded to Mr. F. R. Curry, B.Sc. There was 
no award of the Weighton Medal, or of the Institu- 
tion Scholarship, but the 1943 Scholar, Mr. A. 
Foster Harrold, had his scholarship renewed at 
King’s College, University of Durham. An addi- 
tional scholarship has been founded through the 
joint action of eight former holders of the Institution 
Scholarship, and is designed “‘ primarily to assist and 
encourage Institution Scholars to enjoy all the 
opportunities and amenities of University life, to 
take a leading part therein, remembering that 
previous Scholars had also passed that way ” ; 
or, “alternatively, in the form of a travelling 
Scholarship, to enable the Scholar to visit industrial 
and research centres in this country or abroad.” 
The founders have contributed the sum of 4001. to 
establish ‘“‘the Scholars’ Scholarship,” as it has 
been named, and invite future beneficiaries to 
“* accept the implication that it is desirable for them 
to endeavour . . . to contribute to the Scholars’ 
Scholarship Fund in the interests of those who 
follow.”” Reference is made «in the report to the 
Ayre Prize, which was the subject of a note on 
page 254, ante ; and to the association of the Council 
with representations for a revision of the present 
tonnage laws, the preparation of a new measured 
mile on the coast near Newbiggin, and the Municipal 
Museum of Science and Industry, Newcastle-on- 
Tyne. At the same meeting, Sir Summers Hunter, 
who had accepted the office of President fora 
second year, delivered an address in which he gave 





some figures regarding the output of merchant ton- 


nage on the North-East Coast during the war years. 
Between September 3, 1939, and August 31, 1945, 
he said, the area turned out 548 merchant ships, 
totalling 3,100,630 gross tons. The vessels included 
26 passenger and cargo liners,,17 refrigerated ships, 
84 oil tankers,,282 cargo tramps, 32 colliers, 30 
coasters and coastal tankers, 42 tugs, nine special 
repair ships and merchant aircraft-carriers, and 
26 crane ships. Of the total, 371 ships were pro- 
pelled by reciprocating steam engines, 20 by geared 
turbines, and 157 by heavy-oil engines ; the aggre- 
gate horse-power was 1,313,554, of which the three 
categories named accounted for 755,430 indicated 
horse-power, 147,800 shaft horse-power and 410,324 
brake horse-power, respectively. The coal-burning 
ships numbered 258, of 1,405,912 tons; 264 ships, 
of 1,565,776 tons, used oil only, and 26 ships, of 
128,942 tons, were arranged to burn either coal or 
oil. The quantity of propelling machinery built was 
more than was required for locally-built ships ; part 
was sent to other areas, but there remained a 
surplus which was now available for export. 


EXHIBITION OF AIRCRAFT AT FARNBOROUGH. 


Since the cessation of hostilities in Europe, a 
great deal of information relating to German wea- 
pons and equipment has been obtained. At the 


Y | Royal Aircraft Establishment, Farnborough, Hants, 


there has been for some time a growing collection of 
German aircraft, flying missiles, bombs, mines and 
other war material, much of which has been sub- 
jected already to tests to determine performance 
characteristics. On Monday, October 29, an exhibi- 
tion of German aircraft-and equipment was held at 
the Royal Aircraft Establishment and the oppor- 
tunity was taken to display also the most recent 
types of British aircraft and aircraft engines. The 
aeroplanes comprised six civil transport machines, 
eleven military machines, mostly fighters, and four 
naval aircraft. Three machines were publicly shown 
for the first time, these being the Vickers Armstrong 
Windsor B. Mark I heavy bomber, the Bristol 
Brigand TF. Mark I torpedo fighter dive bomber, 
and the Martin Baker F18/39 fighter. The Windsor, 
which has a wing span of over 117 ft. is of geodetic 
construction and has four Rolls-Royce Merlin 85 
engines with Rotol four-bladed propellers. The 
Brigand, which is the successor to the Beaufighter, 
has a wing span of over 72 ft. and the power plant 
consists of two Centaurus 57 engines driving four- 
bladed Rotol propellers. Its normal range of 2,200 
miles can be extended to 3,200 miles by means of 
auxiliary fuel tanks. The Martin Baker fighter has a 
Rolls-Royce Griffon engine driving contra-rotating 
propellers. Engine exhibits included a Centaurus 
unit which will ultimately develop 3,500 brake horse- 
power using methanol-water injection, and a new 
Rolls-Royce jet-propulsion engine called the Nene, 
which in most s is a larger version of the 
Derwent V. Altogether eight reciprocating engines 
and seven jet-propulsion engines were exhibited. 
All 21 British aeroplanes were demonstrated in 
flight. They included the Vampire and Meteor jet 
machines. Flights were made by two German jet 
machines also, namely, the Heinkel 162 and the 
Messerschmidt 262 H.4. The Heinkel, like the 
Vampire, is a single-jet machine and the prototype 
was produced in the remarkably short time of three 
months. The Messerschmidt resembles the Meteor 
in having twin jets. Though remarkable for their 
performance at very high speed, all the jet machines 
showed a distinct sluggishness on the ground and at 
take off. The relative inefficiency of the jet as a 
means of propulsion at low and moderate speeds was 
very noticeable. 





War-WorK SOvuvENIR.—The directors of Messrs. 
The Wellman Smith Owen Engineering Corporation, 
Limited, Victoria Station House, London, 8.W.1, have 
presented to all their workpeople and members of staff 
an attractively-bound and well-illustrated booklet giving 
an outline of the part the organisation played in the war. 
It provided 75 shell-forging plants, contributed about 
700 tons of material for the ‘“ Mulberry” harbours, 
engaged in the manufacture of bridge-laying tank gear, 
and supplied essential gear for the Hamel “ Pluto ” pipe 
line. The firm pay tribute to the manner in which the 
personnel supported them, the average monthly absen- 
teeism in all forms, including leave and sickness, being 





under 6 per cent. of the total employees. 
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THE CENTENARY OF THE 
IMPERIAL COLLEGE. 


Tue Imperial Collegeof Science and Technology, 
South Kensington—the development of which, 
during the past 100 years, is the subject of the lead- 
ing article on page 353 of this issue—celebrated 
its centenary on Thursday, October 25, by a cere- 
monial gathering at the Royal Albert Hall of past 
and present students, members of the Governing 
Body and staff, and their friends, to the number of 
more than 5,000, which was honoured by the 
presence of Their Majesties the King and Queen. 
Their Majesties were received outside the Hall by 
the Mayor of Westminster (Councillor Douglas 
Wood, O.B.E., F.R.I.B.A.), and within the entrance 
by Lord Rayleigh, F.R.S. (chairman of the Govern- 
ing Body) and Lady Rayleigh, Lord Falmouth 
(chairman of the Executive Committee) and Lady 
Falmouth, the Earl of Athlone (Chancellor of the 
University of London) and H.R.H. Princess Alice, 
and Professor D. Hughes Parry (Vice-Chancellor 
of the University of London). Their Majesties then 
entered the Hall and proceeded down the length 
of the arena, in which were grouped more than 800 
present students of the College, to the dais, where 
an address of welcome was read by Lord Rayleigh, 
who said : 

May it please Your Majesties : 

As chairman of the Governors of the Imperial 
College, it is my privilege to offer to Your Majesties 
our loyal and respectful welcome to these Centenary 
Celebrations, and express our pride and gratitude 
that you have been able to grant us this mark of 
of Your royal favour. It is a happy chance that the 
Centenary we are met to celebrate—of the founda- 
tion of the Royal College of Chemistry in 1845—has 
fallen in this year of total victory. We have sought 
to celebrate it worthily, though under the handicap 
of an enforced austerity ; for in our College annals 
it will mark the close of an epoch marred by two 
world wars, the year of our transition from tasks of 
war to tasks of peace. 

As Your Majesties are well aware, the Imperial 
College, which received its Charter in 1907, was 
constituted by the federation of three existing 
colleges. Two of them—the Royal College of 
Science and the Royal School of Mines—can trace 
descent from the Royal College of Chemistry. It is 
natural on this occasion to look back over the 
100 yeats now ended, and to take note of out- 
standing achievements to which we may point. No 
brief survey could include all subjects that have 
been pursued in South Kensington, and it might 
perhaps be expected that, having worked here 
formerly as Professor of Physics, I should speak 
mainly of that subject. But I did not wish to 
confine myself to the work of one department, and 
looking round for some wider topic I was struck 
by the victories over the agencies of disease to 
which we have contributed. This might appear 
to be a matter of medical science, with which our 
College has no direct concern ; but real scientific 
progress has no relation to sectional interests. 
Tyndall, our Professor of Physics, established by 
investigations in this country running parallel with 
those of Pasteur in France that the microbes of 
infection are not (as some had supposed) generated 
spontaneously in putrefying matter. They are, on 
the contrary, air-borne troops carried by dust in 
the air. He pre specimens of broth from 
various kinds of meat and fish, and boiled them in 
order to kill any living matter they might contain. 
He found that such broth would putréfy and swarm 
with living matter when it was exposed to ordi 
air, but not when it was e to air which had 
been freed from dust, and which showed no motes 
in a strong beam of light. These simple tests. went 
far to resolve a great fundamental question. The 
dust contains living matter. Life only comes from 
life, and however much appearance may at first 
sight suggest the contrary, it is not generated anew 
under our eyes. 

Bacteria are not only very small, but they are 
colourless; and it is only after they have been 
stained that it becomes reasonably easy to investi- 
gate or even see them. It is found that while one 
class of bacteria will take up one class of stain, 


exemplified by methyl violet, other bacteria will 
take up a different class of stain, exemplified by 
fuchsin, which is red. The aniline dyes used for 
this purpose, and also for such minor purposes as 
colouring our clothes, carpets, curtains, and cushions, 
had their origin in this college in 1856, when W. H. 
Perkin discovered mauve. He was not a professor, 
but a student under Hofmann, and was only 18 
years old. Methyl violet and fuchsin were among 
the discoveries of Hofmann, who succeeded Playfair 
as Professor of Chemistry when (in 1853) the Royal 
College of Chemistry was incorporated with the 
Government School of Mines. In this college the 
chemists have had a full share in the war on disease. 
Hofmann “started a second front” in taking up 
the study of water-analysis from the standpoint of 
water supply and the disposal of sewage; but he 
had scarcely got his teeth into the problem before 
he left this country for good. Frankland, who 
succeeded him in the chemical department, took up 
the question with great vigour, and examined anew 
for himself the various methods of analysis which 
had been in use, with the result that he found that 
on some of them, at least, little reliance could be 
placed. 

We are not, of course, speaking of mineral or 
medicinal water, but merely of drinking water ; 
and the vital question is—Has it been contaminated 
by contact with foul matter ? Very little definite was 
known about micro-organisms at that time, as 
Your Majesties will have gathered from what I 
have said in connection with the work of Tyndall. 
But Frankland already considered it more than 
probable that typhoid fever could be carried by 
drinking water, and that a specific poison associated 
with this disease must exist ; for it was only excep- 
tional specimens of foul water that gave typhoid 
fever, so that foulness was not enough by itself. 
No one, however, knew what the agent was, or how 
to test for its presence. Frankland established an 
indirect method, namely, a test to see how far the 
water contains ammonia and nitrates. These things 
are harmless enough in themselves, but they contain 
nitrogen, and as Frankland proved in detail, it is 
usually pretty certain that they get their nitrogen 
from highly undesirable sources. Having estab- 
lished these and other methods, he put them into 
practice, and examined the water in London and in 
various parts of England. He showed that the 
shallow well water.of the Thames Valley, though it 
might look and taste quite good, was really little 
better than filtered sewage. 

I turn to another subject, kindred to this, and of 
comparable importance; that is, the control of 
insect pests. Under Professor Munro, our Zoology 
Department has, in recent years, paid special atten- 
tion to the subject of economic entomology, and 
has built up a large body of knowledge about insect 
pests and how to combat them; and when the 
war came its staff and resources were used to the 
full in protecting stocks of grain from insects and 
rats, and in combating the mosquitoes, flies, and 
other even less pleasant insects which infect our 
troops with malaria, yellow fever, sleeping sickness, 
typhus and plague. 

But, supposing that the invader has got past our 
defences and has effected a lodgement in the human 
body : can we still hope to attack him ? Obviously 
this is a much more difficult matter, for we cannot 
in general attack the enemy without endangering 
the friend in whose body he has ensconced himself. 
Light has come from the recent development of 
penicillin; which while harmless to the patient is 
poisonous to the invading micro-organisms. Peni- 
cillin is the product of a vegetable mould, and the 
romantic circumstance is that nearly all the penicillin 
in use, which is saving lives and relieving anxious 
hearts all over the world, comes from the progeny 
of the single small spot of penicillin mould originally 
observed by Sir Alexander Fleming. The prepara- 
tion of concentrated penicillin from it is a matter 
of no small technical difficulty, and with this and the 
question of its chemical nature our Organic Chemis- 
try Department under Professor Heilbron is vigor- 
ously occupied. Our hope is that penicillin may 
also be produced synthetically, and much more 
easily and cheaply than now. We must, in the 
first place, have an accurate knowledge of its 





ultimate composition. That is to say, we must know 


what kind of atoms, and how many of each, go to 
build up the penicillin molecule. That step has 
now been achieved in the chemical department, 
but it is by no means enough in itself. To duplicate 
a house it is not enough to know what quantities of 
bricks, slates, timber, and so on have been used in 
building it. You must know how they are arranged. 
You want an architect’s plan. That is what we 
are trying to make for the penicillin molecule. 
When the plan of the penicillin molecule made by 
nature in the plant has been completed, it will in 
all probability be possible to build up the same 
structure in the laboratory by the methods of 
synthetic chemistry, and it is quite likely that this 
will result in making the drug abundant and avail- 
able to all. 

I have given the barest outline of service rendered 
by our Departments and of projects in view within 
a single field. Had time allowed, I could have 
touched on other fields of knowledge, instancing 
contributions no less striking. But it seemed fitting 
to look mainly to the past, for much has been 
revealed in recent months of outstanding achieve- 
ments in the war just ended, and I could have told 
Your Majesties nothing new about radar, “ Fido,” 
“Pluto,” jet propulsion and the atomic bomb. To 
all of these the Imperial College may claim important 
contributions ; it has fulfilled, as we believe, the 
duties laid upon it by its Royal Charter. We take, 
Sir, your presence with us here as evidence of your 
continued confidence in the College which is so 
proud to have you as its visitor ; and we turn this 
page of our college history resolved to merit that 
confidence in the future as fully as we hope it has 
been merited in the past. 


Tue Krne’s SPEECH. 


On the conclusion of Lord Rayleigh’s address, 
His Majesty rose and said : 

The Queen and I have listened with special interest 
to the account which Lord Rayleigh has given of 
some aspects of the work of the Imperial College since 
its foundation. His position as a former professor 
and as chairman of the Governing Body qualify 
him to speak of this subject. We have heard 
something of the way in which the college has 
carried out the intentions of those who shaped it. 
I speak now as its Visitor, and as its Visitor I recall 
the interest taken by my family, not only in the 
Imperial College since its foundation in the reign of 
King Edward VII, but in its three constituent col- 
leges ever since the first beginnings which we 
celebrate this evening. The Royal College of 
Chemistry, at its inception in 1845, had as its Presi- 
dent my great-grandfather, Prince Albert (later 
Prince Consort). He showed the same concern 
for the well-being of de la Beche’s School ot: Mines, 
and as President of the Royal Commissioners tor 
the Exhibition ot 1851 he gained for science and 
the arts that great site on which, with other institu- 
tions, the Imperial College now stands. 

It is, I think now generally accepted that the idea 
of the great International Exhibition of 1851 was 
started by the Prince Consort personally, and that 
he took a large share in carrying it out. At the 
time it had to face serious opposition in the Press, 
and while a Royal Commission took formal respon- 
sibility, the industrialists hung back and did not 
give the necessary support. The Prime Minister, 
Lord John Russell, had anxious consultations with 
his colleagues, and as a result it was arranged that 
Dr. Lyon Playfair should become a “ special 
commissioner.”” Eventually, the exhibition was a 
financial success and left a large surplus in the hands 
of the Commissioners, which they spent (mainly at 
the instance of the Prince and Dr. Playfair) in 
purchasing the South Kensington site. 

Lyon Playfair, the Queen bids me remind you, 
bore the name of her family, with which he was 
connected through his mother, and indeed his school 
holidays had been largely spent in the Manse at 
the Queen’s old home, Glamis Castle. As Lord 
Rayleigh remarked in passing, he heads the distin- 
guished list of your professors of chemistry, having 
held that position in the Government School of 
Mines prior to its incorporation with the Royal 
College of Chemistry. 

But while it is interesting thus to recall the past, 





my own concern as your Visitor is with the Imperial 
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College of to-day, and as your Visitor I take pleasure 
in the contributions it has made to total victory. 
Lord Rayleigh has touched on some in the fields 
of applied entomology and preventive medicine, 
and I am well aware that he could—had time allowed 

-have pointed to equally impressive victories 
won by your other departments in other fields. 
I know that the success of our D-Day invasion was 
in great part due to engineers trained in your City 
and Guilds College, and I know, moreover, that 
Imperial College has contributed to victory not 
only by research, but by its training of men who 
go from it to all parts of my Empire. 

The achievements of British science and tech- 
nology during these years of total war have been 
outstanding. With relatively limited resources— 
and these strained to the uttermost—we may, 
nevertheless, claim to have outmatched our enemies 
in every vital respect. What has been accomplished 
not only fills our hearts with justifiable pride, but 
should be a great source of encoyragement to the 
whole nation in facing the hard tasks that now lie 


immediately ahead. The same vigour, ingenuity 


and skill that have brought us to victory must be 
engaged in ever-increasing measure in the work of 
reconstruction. 

At the same time, our ardour must be tinged with 
apprehension when we reflect upon the potency of 
the instruments which new developments in the 
realm of science are placing at the disposal of the 
human race. The employment of atomic energy 
for the first time under the stress of war may well 
mark the beginning of a new era of scientific dis- 
covery. Of the results that may follow in the course 
of time, no one can speak with confidence. The 
possibilities seem limitless—of vast material benefit 
to all mankind, on the one hand, or, on the other 
hand, of destruction on a scale hitherto undreamt 
of. We must all pray that wisdom may be vouch- 
safed to the statesmen of the world so that means 
may be found, ere it is too late, of ensuring that the 
new knowledge recently gained is used solely for 
the promotion of peace and the raising of standards 
of life in all parts of the world. 

You students here assembled—men and women 
who will soon be going out from the Imperial 
College to your work in the world—have not only an 
opportunity, but also a responsibility, greater 
than men of science have known before. To you 
I. say: Regard your knowledgé and your skill 
always in the light of a trust for the benefit of 
humanity, and thereby ensure, so far as in you lies, 
that science may never be put to uses which offend 
the higher conscience of mankind. 





The Rector of the Imperial College (Professor 
R. V. Southwell, M.A., LL.D., F.R.S.), in his con- 
cluding speech of thanks, said: It falls to me to 
render to Your Majesty—speaking both for staff 
and students—most hearty thanks that You, our 
Visitor, have bee: pleased to grace this celebration 
with Your royal presence. That Her Majesty has 
been pleased to accompany You completes our 
happiness—and gives, perhaps, especial gratification 
to women members of a college in which, though 
at all times outnumbered, they have never seen 
themselves as a “forlorn hope.” Thrice within 
living memory we have had proof of royal interest 
in the growth of our constituent colleges: never 
before have we been favoured with the presence 
both of our King and Queen. To deserve that 
interest and favour has been, Sir, and will be 
our aim. Your Majesty has spoken of our history, 
and of famous men that we delight to praise : 
though that history is short by English standards, 
it is a history of which we think we may be proud, 
and we believe that its last six years—when their 
story can be told—will not be judged unworthy 
of the years that have gone before. And because 
we think our College has contributed not un- 
worthily to victory in war, we are hopeful, Sir, 
that in years to come it will further no less worthily 
the ends of peace. Your Majesty is served with 
equal loyalty in diverse ways: our best service, as 
we believe, will be to spend our energies in promot- 
ing science and technology by study, teaching, and 
research. 

I have not thought, Sir, it would be your pleasure 
to hear from me the tangled story of our evolution. 
Xeviews that aim to be exhaustive are apt as well 





to be exhausting, and I would beg leave now for 
only one remark—It is a happy feature of that 
story, that it starts from an act of Your Majesty’s 
great-grandfather, and its second chapter now 
begins with this mark of Your Majesty’s favour. 
For as You, Sir, have reminded us, it was the Prince 
Consort who in 1845 presided over the Council of 
that College of Chemistry from which, by a line 
occasionally devious, the Imperial College traces its 
descent ; it was by his personal intervention that 
von Hofmann was secured to be its first professor ; 
and it was he who in 1846 laid the first stone of its 
new building in Oxford Street—a stone that lies 
here to-night, waiting to be again embodied in our 
Chemistry buildings. It was his ring effort 
that ensured success for the Exhibition of 1851, and 
thereby the means of realising his own far-sighted 
vision of a great metropolitan centre for the promo- 
tion of the sciences and arts. No college owes more 
to its founder than ours to him. 

Had his wide views been general, our problems 
now would be less hard; for then, on his splendid 
ground-site, buildings would have risen in ordered 
sequence, and Imperial College, chartered in 1907, 
would have been a federation of colleges that not 
only were adjacent in the fields of science but lay 
within the same London borough. 4s it has turned 
out, though two have buildings that adjoin to form 
a well-placed whole (and here, Sir, I would recall 
that the first stone of each was laid by Your 
Majesty’s grandfather, as Prince of Wales in 1884 
and in 1909 as King Edward VII), the third—our 
Royal College of Science—has its departments scat- 
tered widely. It is our hope that not many years 
will pass before it too has buildings that tiie 
with an ordered plan ; but the time has still to come, 
and as yet we have no place where we may beg Your 
Majesty to lay this stone, that it may rest from its 
wanderings. Yet we have craved, Sir, that some 
record may remain within our College, to be seen by 
those that will come after, of Your Majesty’s pre- 
sence with us here this evening ; and to that end we 
have started to prepare this book, to tell of our 
college’s origins, of its evolution in the hundred 
years now ended, and of what was done to mark 
this first Centenary. It will tell as well of the appeal 
that we have made in recent months for funds where- 
with to foster, in the future, a fuller and more cor- 
porate.college life ; and it will record the names of 
donors who have responded. We would beg Your 
Majesty, now, to append Your name to this Record 
as our Visitor, so that men of our College may read, 
in years to come, of the signal favour shown to us 
this evening ; favour for which all we who are here 
assembled tender to Your Majesties our humble and 
hearty thanks. 

The Rector having concluded his speech, the 
King signed the Memorial Record, after which the 
National Anthem was sung. Their Majesties, 
accompanied by H.R.H. Princess Alice and the 
Earl of Athlone, left the Hall. Before the formal 
proceedings opened, a programme of music was 
given by the Central Band of the Royal Air Force, 
conducted by Wing-Commander R. P. O’Donnell, 
M.V.O., and, at 10.30 p.m., dancing began to music 
provided by the R.A.F. Dance Band. It had not 
been long in progress when Their Majesties unexpec- 
tedly returned and joined in the dancing for a time 
before returning to Buckingham Palace. 

In connection with the centenary, the buildings 
of the various constituent colleges were open for 
inspection on Friday and Saturday, October 26 
and 27. 

(To be continued.) 





NORTH-WESTERN FUEL LUNCHEON CLUB.—The next 
meeting of the North-Western Fuel Luncheon Club will 
take place at the Engineers’ Club, Albert-square, Man- 
chester, at 12.30 for 12.45 p.m., on Wednesday, Novem- 
ber 7. The guest speaker will be Professor P. M. 8. 
Blackett, F.R.S., and his subject, “‘ Atomic Energy.” 
The honorary secretary of the Club is Mr. R. Baker, 
Selas Works, City-road, Manchester, 15. 





UNITED KINGDOM PRODUCTION OF IRON AND STEEL.— 
Statistics issued by the Ministry of Supply show that 
the weekly average output of pig iron was 139,500 tons 
during September, as compared with 125,200 tons in 
August, 134,800 tons in July, and 133,900 tons in the 
first six months of 1945. The weekly average output 
of steel ingots and castings in September was 240,700 tons. 


GAS IN INDUSTRY AT WAR.* 
By H. R. Hems, Assoc.M.Inst.Gas.E. 


THE contribution of the gas industry to the national 
war effort has been of vital importance. Its services to 
the factories in which munitions of war have been 
manufactured have contributed in no small degree to 
the huge production of such equipment. This paper 
is concerned with the use of town gas for manufacturing 
age in factories connected with the war effort, 

ence there is little reference to space heating and 
canteen work. Before the war commenced, gas 
undertakings serving industrial areas observed increases 
in consumptions by factories receiving contracts for 
munitions, civil-defence equipment, and particularly 
aircraft, but at the actual outbreak of war, industrial 
consumptions in some cases temporarily decreased 
owing to the change of plant from peace to war produc- 
tion, except where peace-time products were of a nature 
similar to those required by the Government war 
contracts. 

It was anticipated in the early months of the war 
that gas undertakings would find it more difficult to 
maintain their supplies as the war continued, parti- 
cularly during extremely cold weather, and might be 
compelled to lower gas pressures. It was also antici- 
pated that bombing would have two effects, namely, 
that of reducing pressure, and that of completely 
stopping the supply of gas to a factory for an in ite 
period. To meet the contingency of pressure reduction, 
it was found, following experiments, that the majority 
of gas furnaces and industrial equipment could be 
operated at a gas pressure as low as $ in. w.g., providing 
adequate piping was available to supply the volume 
required, and steps were taken to adjust such apparatus : 
in London, } in. w.g. was adopted ; in others, 1 in. was 
taken as standard. As an example, in the areas of 
one London company no fewer than 500 factories were 
serviced in this way. The anticipated effects of bomb- 
ing were borne out in practice all too soon, and the 
measures taken to work at subnormal pressures proved 
their worth in many vital war plants. In some cases 
where subnormal pressures could not be effective, 
owing to inadequate piping in the factory, boosters 
were installed which enabled vital plants to continue 
in production. 

To meet complete cessation of gas supply to a factory, 
supplies of high- gas in cylinders were made 
available for relatively small vital requirements where 
it was known that cessation would only be of short 
duration. For long stoppages, producer-gas plants 
were considered to be the most satisfactory alternative 
to the town-gas supply, and plants of 2}, 5 and 20 
therms capacity per hour were rapidly made available 
therms per hour capacity were rapidly made available 
from the figures of the allocation of producer plants by 
the Government departments shown in Table I. The 








TABLE I. 
5-therm 20-therm 
Factories. | Plants. Plants. 
Ministry of Supply .. ee A 220 230 
Ministry of Aircraft Production .. 251 168 
Admiralty ae “ = 245 132 








producer proved its value both as an emergency measure 
and for the provision of a fuel supply to the many new 
factories brought into commission during the war, 
either in areas not served by a gas undertaking or in 
districts where it was not possible for a gas undertaking 
—owing to its already heavy commitments—to allow 
a supply to be given. Producer-gas plants, the town- 
gas supply, oil and electricity. acted as alternatives 
to one another in the case of interference with the supply 
of any one source. 

The emergency measures referred to were introduced 
under the authority of the Government Emergency 
Services Organisation, and the application and surveys 
connected with their adoption were operated 
the Industrial Gas Centres in collaboration with t 
E.S.0. and the Ministries concerned. On such vital 
work as this, the work of the Industrial Centres was 
made available to every gas undertaking in the country 
through the National Gas Council in complete co- 
operation with the E.8.0. The restriction of oil-fuel 
led many factories to apply for gas supplies to take 
its place. Owing to the large quantities of oil fuel 
then in use in the medium and heavy industries, 
many undertakings had to refuse these applications 
as they would have prejudiced the position of factories 
already dependent upon them, as well as their obliga- 
tions to the ordinary consumer. Producer gas and 
creosote pitch, and, in some cases, solid fuel, became 
the recognised alternatives to the fuel-oil supply. 

From returns made by gas unde! i to the 
Ministry of Fuel and Power, the data given in Table II 
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have been compiled, showing the amount of gas used 
in the factories in the areas indicated in the year 1943, 
which may be taken as the peak period: by 1944, 

in war production were leading to reduction 
in gas consumption and the imposed fuel economy 
cuts were in evidence. While the main part of this 


TABLE II. 





Industrial Industrial 

ies. Sales, as 

| Thousands | Percentages 

of Therms. of Total. 
! 





81,525 | 


hire 
Yorkshire, West Ridin; 
Birmingham (Midlands 
North East .. 
South Wales .. 
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All England, Scotland and Wales . 











468,549 





paper deals with heat-process work in factories, 
“* industrial sales” in the above table means sales of 
for use in industrial establishments. These 
, therefore, include gas used by such establish- 
ments for subsidiary 7 pao such as cooking in 
industrial canteens, space heating. The following 
details of installations of gas furnaces and equipment 
in various factories are given as typical examples of 
the processes to, each representing many 
similar types of repens in different parts of the country. 
All furnaces a ees referred to are town 
gas-fired unless otherwise sta’ 

Light alloys, for obvious orbe are most important 
metals in the construction of aircraft. One large 
group of works uses gas in the various heat processes 

for the production of light alloys in sheet 
and other forms on the large scale necessary for aircraft 
of all types, including melting both in bulk, and for 
holding during processing, the heating of containers 
on extruding machines, salt baths for the final treat- 
ment of sheet, bar and tubes, and also for the heating 
of billets for the production of aircraft propellers. In 
one North-Midlands works, oven furnaces are in use 
for the heat-treatment of alloy-steel forgings for aero- 
engine crankshafts, and the carburising and reheating 
of alloy steels for gears. Light-alloy components, 
either cast or forged, are heat-treated in a re-circulating 
air age-hardening furnace controlled on three zones to 
within +1 deg. C. during a 16-hour treatment at 
165 deg.C. A battery of eight lift-out crucible furnaces 
(steel pots) is installed in the foundry for handling 
the special light alloys used for various engine com- 
ponents during processing. Temperature control is 
most important, and permanent records of casting 
conditions are taken of all melts. Continuous core- 
drying ovens, of the Acme Junior type, are also in use, 
and gas radiant-heat methods have recently been 
adopted for the drying and conditioning of moulds. 

One Midlands firm consumed 45,000 therms in 1943 
for the production of pressings in light alloys, using 
salt baths fired with low-pressure gas burners for the 
normalising processes prior to pressing, the temperature 
ranges being 380 deg. and 490 deg. to 495 deg. C. 
Among the component parts made are fuselage frame 
members, nose ribs, fuel-tank ends and baffles for 
Spitfire fighters, tank ends, baffle plates, stiffeners and 
de-icing channels for nose tanks of the Stirling bomber 
transport aircraft; bomb racks for Wellington 
bombers ; nose cowling for Hawker Tempest fighters ; 
fuel-tank ends and baffles for Hawker Typhoon fighters 
and Halifax heavy bombers. 

In a Midlands works producing Spitfires and Lancas- 
ter Bombers and many component parts for other 
aircraft, the installation of furnaces includes three salt 
baths each 18 ft. 6 in. by 4 ft. by 3 ft. wide, and one 
smaller bath for annealing, working under low- -pressure 
conditions without air blast. Each large bath contains 
10 tons of salt. The pot life varies up to 16 months. 
As an example of the work treated in the salt bath, 
the leading edge of the wing, which has to meet the 
wind resistance and cannon shock, is made from light- 
alloy sheet and is placed in the bath in quantities of 
three or four, as required, for normalising prior to 
shaping (which has to be done within 15 minutes) in 
a hydraulic stretching machine. Refrigerators are used 
for holding, for periods up to 150 hours, work which 
has been normalised in the salt bath and cannot be 
fabricated immediately. 

Two further salt baths are used for normalising light- 
alloy parts prior to rubber pressing of various shapes 
in a large press. The soaking time in this operation 
varies from 10 minutes to 30 minutes at 495 deg. C. 
according to the gauge. The salt bath at 495 deg. C. 
is used for the heating, prior to bending, of light-alloy 
channels and angles for the fuselages of Lancaster 
bombers. 

As a further instance of the increasing use of re- 


circulated air furnaces for the solution treatment, at from trailing end of the bomb is brought up through three 
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500 deg. to 530 deg. C., of light-alloy forgings for air- 
craft work, a modern oven by Contro lied Heat and Air, 
Limited, was installed in a Midlands works at which 
both salt-bath and air-circulation furnaces are em- 
ployed. The salt bath is used for the heavier forgings, 
and the air-circulation furnace, shown in Fig. 1, on 
> 352, for dealing with large quantities of lighter 
i which cover a wide range of aircraft parts, 
joins for example, the important aero-engine 
supercharger impeller. This furnace has a carrying 
basket 7 ft. 6 in. Aigh by 4 ft. diameter, and com 
an inner and outer mild-steel casing, the inner ore 
specially designed to allow free movement for expan- 
sion; the space between the inner and outer casing is 
insulated to a thickness of 12 in. Provision is made 
for the re-circulated duct connections, which are also 
insulated. The combustion chamber is fired by multi- 
jet luminous burners, the whole being below ground 
level. Loads of over a ton are accommodated and 
accurate temperature control is maintained. This unit 
has been in use continuously since its installation. 

At a factory at Newcastle-upon-Tyne producing semi- 
armour-piercing bombs, all heating processes from the 
time the ingot leaves the mould, are carried out by 
gas-fired furnace. The cycle is as follows: the cast 
ingots are annealed in a continuous annealing furnace, 
after which they are reheated to a temperature of 
1,350 deg. C. for punching and drawing in a further 
continuous sloping-hearth furnace. At this stage each 
billet weighs 7 cwt. and the plant is designed for an 
output of 106 billets per shift, of which twleve are 
worked per week. After punching and drawing the 
billets (now tube-shaped and closed at one end) are 
carefully annealed, again in a continuous furnace, prior 
| to rough machining. After this machining stage, the 





FOR SOLDERING Caps ON 3-1N. SHOT. 


stages to approximately 1,100 deg. C., when, by means 
of hydraulic plant, it is closed into the required contour 
to carry its fabricated fins, which are fitted at a later 
stage in the process. The bomb, now in its final shape, 
is passed by vertical suspension through a continuous 
heat-treatment furnace maintained at a temperature of 
800 deg. C., and is immediately oil-quenched. A further 
continuous furnace is employed to temper the bomb to 
its final degree of hardness. The only heating process 
now remaining is that required for the protective 
varnish finish inside the bomb and its external coat of 
paint, both of which are carried out in continuous 
drying ovens. This factory reached its peak consump- 
tion of 2,720,000 therms in 1942. 

The heat processes required to meet the war contracts 
of a large Midlands motor factory producing two-ton 
and three-ton War Department lorries, ambulances and 
tractors, may now be summarised. All tools necessary 
for machining are hardened and tempered in gas 
furnaces. The following chief oe parts are 
all heat-treated in gas furnaces: crankshafts, connect- 
ing rods, gudgeon pins, swivel ote, differential shafts, 
axle tubes, axle cases, gear carriers, bevel pinions, 
steering levers and tubes. Camshafts are carburised 
and hardened in gas fired ‘“‘ Cassel” (I.C.I.) furnaces. 
Crown wheels are heated, prior to quenching, in a 
rotary furnace, equipped with fan-blast burners, and 
having a mean diameter of hearth of 7 ft., a size of open- 
ing of 1 ft. 10 in., and a height of 12 in. All forgings 
manufactured are normalised in a continuous pusher- 
type furnace 30 ft. long by 4 ft. 6 in. wide, and equipped 
with fan-pressure burners. The temperature range is 
from 600 deg. to 1,000 deg. C., with a controlled cooling 
zone 8 ft. long. This single furnace replaced several 
other types and sizes. Steel castings are annealed in two 
large furnaces, the size of which is approximately 8 ft. by 
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5 ft., and one 25 ft. long roller-hearth furnace 3 ft. 3 in. 
wide with —- rollers. Temperatures range up 
to 1,000 deg. C. The axle tube is into the axle 
case to form the rear axle by heating the case to expand 
it and allowing it to cool on to the tube. A gas-ring 
burner is used for this purpose. In addition, the axle- 
tube ends and spring pads are pre-heated prior to 
welding on to the axle. Gearbox gears are carburised 
in boxes and reheated for hardening in cyanide 
furnaces. 

Another large motor works in the Midlands produces 
six-wheeled lorries, the operations involving normalis- 
ing, carburising, hardening and tempering treatments 
of engine and other components, The heat-treatment 
section contains furnaces of the oven type by Messrs. 
Gibbons Brothers, Limited, and the Incandescent 
Heat Company, Limited, as well as cyanide furnaces 
and continuous normalising furnaces. A Gibbons 
gas-fired walking-beam furnace, installed in this 
works several years before the war for normalis- 
ing, continued working on a 24-hour basis t! out 
the war until 1943, when it had to be repaired. A 
second conveyor made by British Furnaces, 
Limited, Chesterfield, shown in Fig. 2, on page 352, 
has now been installed for normalising operations, and 
has an output of one ton per hour. 

Firms in the Sheffield area, manufacturing and fabri- 
cating steel into basic forms, consumed gas in 1942 
to the extent of 12,097 million cub. ft. (60,485,000 
therms). Eight of the principal steel firms in the city 
used 4,664 million oub. ft. of gas in 1938, and by 1942 
their industrial gas requirements had increased to 
7,736 million cub. ft. The two largest steel firms in 
the city almost doubled their consumption of industrial 
gas, one increasing the amount from 1,336 million cub. 
ft. in 1938 to 2,242 million cub, ft. in 1942, the other 
from 1,654 million cub. ft. in 1938 to 2,729 million cub. 
ft. in 1942. In the reheating and heat-treatment 
of steels, nearly 50 per cent. of the fuel used is town 
gas. Mechanical furnaces, automatically-controlled 
furnaces, atmosphere-controlled furnaces, and new 
designs of furnace for special requirements, have 
all added in great measure to the ability to meet 
the ever-increasing rate and quality of production 
required in the manufacture of armaments. One 
of the leading Sheffield steel firms was ible for 
the entire output of crankghafts for Spitfire and Hurri- 
eane fighters during the first two years of the war. 
Only one 15-ton drop hammer was available and it 
worked mie out acter oe ety days a week, 
and produced 168 cran fts per day. The regenerative 
type town gas-fired furnace in which the crankshafts 
were heated for forging was operated without failure. 

A works in the London area supplied with fuel by the 
Gas Light and Coke Company and the South Metropoli- 
tan Gas Company has been engaged on the production 
of 3-in. shot. For making two 3-in. shots a billet is 
sawn to length from round stock of special steel, centred 
at each end, and rough-turned with a depression in the 
centre to aid the later operation of forging. To 
attain the forging temperature (1,150 deg. C.) each 
billet passes through an open-hearth furnace, supplied 
by the Wellman Smith Owen Engineering ion, 
Limited, through which it slowly rolls to the di 
end, shown in Fig. 3, on page 352. The hot billet is 
forged under a compressed-air hammer into a double 
shot joined only by a very small diameter neck and 
quickly coment by a high-speed carborundum dise 
saw to produce two shots. The shots are now stood 
on their flat bases in trays and loaded at intervals 
by a power-operated pusher into an open-hearth 
furnace with roller hearth, built by the Incandescent 
Heat Company, Limited, for the annealing process, 
at 780 deg. C. This furnace is shown in Fig. 4, page 352, 
and also on the left in Fig. 3. After the scale has been 
removed, the shots are machined, heated to 815 deg. 
to 820 deg. C. by rolling through a sloping-hearth 
furnace, supplied by the Wellman Smith Owen Engin- 
eering Corporation, illustrated in Fig. 5, opposite, and 
then quenched for hardening in a special rotary machine, 
seen in the foreground of Fig. 5; this leaves the nose 
extremely hard and the base of the shot much softer. 

Following this operation each shot is centreless- 
ground, and after devreasing, the nose is shot-blasted 
Teady to receive the penetrative cap. The cap, in 
the course of manufacture, is heated to from 810 deg. 
to 815 deg. C. in a pusher furnace, and quenched 
for hardness. The shot with the penetrative cap 


Radiant Heating, Limited, and shown in Fig. 6, oppo- 
site, in which it is heated to the soldering tempera- 
ture, at which the shot and cap are secured together. 
When cooled-off, copper driving bands are fitted 
into grooves by radial pressure. The bands are then 
turned, the shot cleaned, spray-painted and dried-off 
by passage through a gas-fired radiant-heating oven. 
The gas consumption in the works producing the 
shot amounts approximately to 600,000 therms per 
annum. 


(To be continued.) 





LABOUR NOTES. 


In the course of his introduction to the latest issue 
of the Trade Report of the United Patternmakers’ 
Association, Mr. Beard, the general secretary, says 
that in order satisfactorily to deal with the “ colossal ” 
problems which the world war has created, special 
efforts will be necessary. ‘‘ Trades,” he writes, “ which 
were non-essential during the war, have now become 
essential to national economy, while engineering, 
dealing solely with war production, is not in acute 
demand.” Further recruits to the ranks of labour are, 
therefore, in his opinion, necessary, “ and such personnel 
must come from trades and categories which are less 
essential to the building up of our national economy.” 
** The Government,” he continues, “. . . have decided 
that young apprentice patternmakers, along with other 
young men in the industry, shall (unless they are 
studying for the National School Certificate) be called 
up for service from the age of 18 to 23, while those 
who are enga) in light casting work for building 
purposes will be exempt if such work is of a priority 
nature.” 





“In view of the problems, I have outlined,” Mr. 
Beard goes on to say, “ it is difficult to take exception 
to the Government plan, but it appears to me to be 
very bad business from the national point of view 
alone, to take away an apprentice to patternmaking at 
the age of 18, for, not only is there very little, if any, 
opportunity to continue his training at patternmaking 
in the Services, but it may well be that, within the 
next ten years, the industry will be extremely short of 
patternmakers of the necessary skill. Why a young 
man cannot be allowed to finish his apprenticeship 
before call-up, I cannot understand. To involve him 
in the considerable expense of providing tools for a 
job which he has to leave at the age of 18 is not only 
wasteful, but ridiculous.” 





“ The reconstruction of every industry within our 
national economy depends,” Mr. Beard declares, ‘‘ on 
engineers’ skill. The cotton, woollen, textile finishing, 
clothing, hosiery, and footwear industries, etc., requi 
new methods which mean new machinery. . . . If 
we are to find money for houses, insurance schemes, 
etc., if we are to have shorter hours and full employ- 
ment, then we must, not only recapture our export 
trade; we must increase it. The cheapening of goods 
both for export and home consumption depends on 
mass production. Mass production means new and 
improved machinery. New machinery means new 
designs by the draughtsmen and patterns by the 
patternmaker, tooling up by the tool-maker ; if there 
is a bottle-neck here, the whole future of planning may 
be held up indefinitely ; a shortage of highly skilled 
men in these trades may indeed produce this.” 





Mr. Beard also says that he has been requested to 
refer to the subject of unofficial disputes “ use of 
the number of claims for benefit which have been 
received recently. The Executive Committee are 
always prepared to assist members determined to make 
a fight for a principle, or for better conditions ; in fact, 
I have known very few cases over a period of many 

ears where the E.C. have refused to pay dispute 
fit. There has, however, been a tendency lately 
for members to down tools without any attempt at 
negotiations ; agreements which, in some cases, have 
been entered into between the men and the employers, 
and sometimes the society and the employers, have 
been ignored; unofficial stoppages have taken place 
and negotiations have then proceeded which, in many 
cases, could have taken place before the stoppage.” 





“ Your E.C.,” Mr. Beard continues, “ are well aware 
of the difficulty of members remaining at work, when 
most of the workmen in a factory are in dispute, and 
have always agreed to the payment of benefit in these 
difficult circumstances; but they feel that some 
discipline is required when a — concerns agree- 
ments which have been the subject of ny eg 
between ourselves and the employers. They, therefore, 
request members to use the society machinery before 
embarking on unofficial stop ; otherwise, they 
must have due regard to the rule on this matter in the 
future.” 





During September, 59 members were enrolled, by 
the United Patternmakers’ Association, making the 
total membership 14,181. Twelve members were paid 
trade benefit, and 251 sick benefit. There are 718 
superannuated members. At the end of the second 
quarter of the current year, the Association had a 
balance of 267,7801. 5s. 2d. 





At a meeting, in Manchester last week, with repre- 
sentatives of the Federation of Master Cotton Spinners’ 
Associations, representatives of the Weavers’ Amalga- 


mation repeated their application for an increase of 
wages for winders, warpers, reelers, and beamers in 
spinning mills. Recently, it will be recalled, cardroom 
operatives were given increases of 10 per cent. for men 
and 7} per cent, for women ; the claim of the Amalga- 
mation was that the concession should be extended to 
cover the other employees indicated. Mr. W. R. B. 
Mellor, general secretary of the Federation, stated, after 
the close of the meeting, that the application had 
already been considered by the Federation and rejected 
by it. The conditions of the two sections of operatives 
were, he explained, different. The advances had been 
given to the cardroom workers not only for the purpose 
of increasing the earnings of an admittedly low-paid 
class, but also with the object of attracting recruits to 
a section of the industry which was understaffed. 





In the House of Commons last week, Mr. Bower, the 
Conservative Member for Harrow W., asked the Minis- 
ter of Labour and National Service if he would con- 
sider introducing legislation to make trade unions 
liable for losses inflicted on the ene’ It their 
failure to control their members. Mr. Ness Edwards, 
Parliamentary Secretary to the Ministry, said that it 
was not proposed to do so. “ Are your aware,” Mr. 
Bower i “that unofficial strikes are becoming a 
part of recognised technique by which trade unions are 
able to exert pressure without taking responsibility ? ” 
Mr. Edwards replied, ‘“‘ Pressure in modern Society 
comes from all sides.” 


Mr. Arthur J. Gillian and Mr. Bob Edwards, officials 
of the Clerical Workers’ Union, and Mr. J. W. Brown 
and Company, printers of The Clerical Worker, appealed 
last week from a decision given by Mr. Justice Birkett 
in the King’s Bench Division that the National Union 
of General and Municipal Workers could sue the appel- 
lants for an alleged libel contained in a circular. The 
appeal was dismissed with costs. Leave was granted 
to appeal to the House of Lords. 








Lord Justice Scott said that he agreed with the 
judgment of Mr. Justice Birkett completely. The 
primary object of the Act of 1871 was to validate and 
enco e the exercise, by trade unions, of a whole 
group of industrial functions with a view to the estab- 
lishment and maintenance of good relations between 
employers and employed. 


His Lordship, continuing, said that while, broadly 
speaking, a trade union was an unlawful association at 
common law, the Acts gave a trade union all the powers 
of a legal person, except those solely characteristic of a 
natural person and those expressly excepted by Statute. 
A trade union must be able to protect itself against any 
form of attack calculated to arouse doubts and sus- 
picions in the minds of members and must have powers 
of defence, the most effective being the right of action 
in the courts. The principle had been decided in the 
House of Lords in the Taff Vale case. Disintegration 
of a trade union might be produced by unjustifiable 
libels, and the object of the Trade Union Acts—the 
system of collective bargaining—utterly defeated. 
That was more than a sufficient reason against making 
libel an exception to the general rule that a trade 
union might sue in tort. Lord Justice Mackinnon and 
Mr. Justice Uthwatt agreed. 





At a meeting on Tuesday last week, the General 
Council of the Trades Union Congress considered pro- 
posals that have been made for the modification of the 
three major controls of labour still in operation— 
namely, the powers of direction possessed by the 
Minister of Labour and National Service, the Control of 
Engagement Order, and the Essential Work Order. 
As a first step towards the elimination of unnecessary 
controls, the General Council is strongly recommending 
the reduction of the upper age limit of persons, liable 
to direction, to the age of 30, that the Control of Engage- 
ment Order should be applied only to workers below 
the age of 30, and that workers over that age should be 
given opportunities, if controlled by the E.W.O., to 
leave their present employment for the purpose of 
permanent resettlement in other work. 





In deciding to take a postal ballot of the dockers 
who are on strike on Merseyside, the executive of the 
Transport and General Workers’ Union illustrated the 
long-standing lack of faith, in high official circles, in the 
decisions of mass meetings. ot infrequently in the 
past, resolutions of aggregate meetings to continue 
stoppages have been ignored by the branches of a 
union and executives have naturally in these cir- 
cumstances distrusted them. Considering the scope of 
the machinery which the larger unions operate, mass 
meetings are not only unnecessary but a danger to the 





system of collective bargaining. 
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BRITISH ELECTRICAL ENGINEERS 
AND THE SECOND WORLD WAR.* 
By P. Duns#eat#, O.B.E., M.A., D.Sc. (Eng.). 


(Continued from page 335.) 

THe war period has brought extensive activity in the 
design and manufacture of cables of all kinds. For 
submarine use before the war, carrier telephony was 
operated on a concentric type of cable having a para- 
gutta dielectric which consisted of a mixture of de- 
resinated balata and de-proteinised rubber. The 
shortage of rubber has led to a change to K-gutta, in 
which petroleum jelly replaces rubber as a plasticiser, 
and at the same time attention has been directed to the 
possibilities of the synthetic materials. As a result, 
nearly 500 miles of submarine cable have been manu- 
factured with a dielectric of polythene plasticised bes 

lyisobutylene. This ch from ragutta has 
at ba the permittivity tom 2-60 to 2-26 and the 
power factor to about one-third of its former value, 
giving an improvement in the transmission equivalent. 

In communication cables for land use, very little 
development work has been involved in the audio- 
roe ered range. Various sizes of quad cable, havi 
20-Ib. air-s paper-covered conductors and load 
with 88- coils at 2,000 yards spacing, are satisfactory 
up to 3,400 cycles per second. Similarly, 24-pair 40-Ib. 
cables used in pairs, “ go” and “ return,” are suitable 
for 12-channel carrier systems operating at frequencies 
from 12 kilocycles to 60 kilocycles per second, although 
with these cables the former standard spacing of 
20 miles for carrier repeaters was reduced to 16 miles 
to enable 24-channel working in the frequency band 
12-108 kilocycles per second to be introduced at a 
later date. Improvement was, however, called for 
in the design and manufacture of coaxial cable trans- 
mitting frequencies from 60 kilocycles per second to 
2 megacycles per second, in which a pair consists of a 
central solid conductor and an outer tubular conductor. 

Between 1939 and 1945, over 400 main audio cables 
of various lengths and sizes were installed by the 
Post Office, thirty-six 12-channel carrier cables (28 being 
wholly or partially equipped for 288 telephone circuits) 
and five coaxial schemes were brought into service. 

Overseas Communications.—Throughout the war, 
the Allies’ communications with their navies, armies 
and air forces, as well as the carrying of enormous 
quantities of Press traffic and al m for 
Forces overseas, have depended leap on the British 
Empire network. A secret ——— network for the 
Services was provided mainly by the submarine cable 
system, a network of 155,000 nautical miles, which 
suffered many vicissitudes during the war due to enemy 
action and other causes. The complete cutting of all 
five cables between Gibraltar and Malta was the only 
case, however, of cables being cut at sea by the enemy, 
although the capture of Malaya resulted in the loss of 
one cable route to Australia; the route via Cocos 
Island, only 600 miles from Java, kept working through- 
out the war in spite of the shelling of the Island. 
Many changes to the cable network had to be made 
to meet operational needs, among which was the 
provision of cable between Aden and the Persian Gulf, 
obtained by oe up from 2,000 fathoms and relayi 
some 550 miles of one of the Aden-Bombay cables. 
Many hundreds of repairs to cables had to be carried 
out during the war, and some thousands of miles of 
enemy cables were used to s en the network. 

The enormous quantities of Press traffic, etc., were 
mainly cleared on wireless circuits, the number of which 
was increased by about 50 per cent. during the war, 
and on this long-distance service an outstanding war- 
time technical development was the improvement of 
continuity by the extension of relay working. As 
was fully understood at the beginning of the war, radio 
direct working over long distances is frequently inter- 
rupted by unsuitable ionospheric conditions, and 
of frequency or re-routing become necessary. e 
London-Montreal short-wave beam service, for example, 
owing to its proximity to the north m jic region, 
was one of the least reliable, but now that there are 
relay stations at Barbados and Ascension Isle, the hours 
of no communication have been reduced from 57 per 
cent. to 20 per cent. 

ing.—A very great expansion of B.B.C. 
transmitting facilities took place on long, medium 
and short waves to transmit the “ Voice of Britain ” 
to Europe, and to-day, as the result of the war-time 
efforts of our electrical engineers, this country possesses 
the world’s largest long-wave broadcasting station, 
capable of delivering to the aerials a power of 800 kW, 
as well as the world’s largest short-wave broadcasting 
station, at which there are 12 transmitters, each 
capable of delivering a power of 100 kW to the direc- 
tional beam aerials, of which there are 51. To improve 
home reception during the blitz and to provide for 
local broadcasting in the event of the interruption of 





* Presidential address delivered before the Institution 
of Electrical Engineers on October 4, 1945. Abridged. 





communications by invasion, the B.B.C. built and 
operated 64 small broadcasting stations. These were 
finally closed on July 28, 1945, when the B.B.C. changed 
over to the first instalment of -time broadcasting. 
It is of interest to note that all these transmitters Jing 

c i on one wavelength, an outstandi 
technical achievement. It is worth recording that 
by the beginning of 1945 the B.B.C. was operati 
broadcasting transmitters with an aggregate aeri 
power of more than 6,000 kW. 

Magnetic Mines.—The adoption of this device by 
the Germans immediately after the outbreak of war 
gave the electrical engineer several new and interesting 
problems. The loss of many ships in coastal waters 
—7 September, October and November, 1939, 
ca some anxiety, but, on November 22, 1939, 
through the bravery of a party from H.M.S. Vernon, 
details of the magnetic properties of the mine became 
available; the antidote soon followed, though the 
magnitude of the task may be appreciated from the 
fact that protection of ships against magnetic mines 
cost this country about 25,000,000/. in the first four 
years of war. Ships were protected in two ways, (a) by 
magnetic treatment at intervals by passing heavy 
currents for short periods through temporary coils 
rigged around the ship, or (6) by the installation of per- 
manent “ degaussing ”’ coils fed from the ship’s supply. 
Ten thousand warships and merchant vessels were so 
fitted. This naturally involved a magnetic survey of 
the ship in order to determine the field strength and the 
number of mp asta required to ensure safety in 
water infested by magnetic mines, and ranges were set 
up where ships could be passed over sensitive instru- 
ments laid on the sea or river bed. 

The first permanent “‘ degaussing ” systems for war- 
ships Ts copper strips clamped around the out- 
side of the hull and insulated by rubber channels, but 
subsequently, for mechanical reasons, heavy rubber- 
insulated cables were fitted internally. By the use of 
three coils, one main, one forward and one aft, and 
separate current control, the currents could be adjusted 
separately to meet the varying tic requirements 
of the ship’s position and edt. Comesten for course 
was subsequently made automatic under the control 
of the ship’s gyro com installation. After an 
experimental period a high-voltage system i 
from the ship’s mains was introduced for all types and 
sizes of ships; a typical modern “ degaussing ’’ instal- 
lation in a large warship consists of six coils, six resist- 
ance regulators, automatic equipment for course correc- 
tion, and compass correction gear. 

In the first attempt to destroy magnetic mines, ten 
2,000-ton to 3,000-ton colliers were fitted with 
electromagnets in the bows, but at the end of 1939 t 
double-L sweep method had been evolved, and this 
system was destined to di , during the next few 
years, of several thousand magnetic or magnetic- 
acoustic mines. The arrangement ado consisted 
of a pair of minesweepers operating side by side, 200 
yards to 400 yards apart, each towing a long and a 
short @oating cable, each cable terminating in a copper 
electrode. i currents of 3,000 amperes were 
passed into the sea at the electrodes, so producing a 
rectangular field of large area, of sufficient strength to 
detonate the mine. By reversed pulsing at suitable 
intervals, a on the speed of the vessels, plant 
was economised and mines of either polarity dealt with. 
In small minesweepers, 100-kW Diesel-driven genera- 
tors charged 200-volt accumulators which gave the 
heavy discharges intermittently, but on large mine- 
sweepers the energy was stored between pulses in heavy 
flywheels on special 170-h.p. Diesel generators. The 
synchronising of the pulse bebwaen the two ships also 
introduced interesting problems. Some ingenuity was 
displayed in the production of the cable to carry such 
current, to withstand the heavy towing strains, and at 
the same time to remain on the surface of the sea ; in 
the two main types adopted the conductor was stranded 
round a buoyant centre and rubber sheathed overall. 
In one of these, expanded rubber cylinders were em- 
ployed, and, in the other, cylindrical inflated elements 
alternating with rigid discs. 

Sweeping for acoustic mines was effected by the use 
of an inductor oscillator which was virtually a very 
large under-water loudspeaker, delivering a great 
volume of under-water sound at its tunéd poqveney- 
The diaphragm consisted of a thick circular steel plate, 
and the operating coil used about 1 kW obtained from 
a high-frequency motor-alternator. The oscillator, 
which weighed about half a ton, was towed in the water 
or fitted near the bows of the ship below the water-line. 

Gun Control.—While dealing with applications of 
electrical ———vs in the Admiralty, it is appropriate 
to refer to the progress made during the war in remote 

wer-control of gun mountings and direction towers. 

mmediately prior to the outbreak of war, naval guns 
were trained and elevated by local manual control, 
either direct or through power drive, in accordance with 
instruments showing the bearing and elevation required 
to keep the gun on the target. A concentrated effort 
was made to provide remote control for gun mountings, 
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so that, under conditions of ship roll, yaw and Pitch, 
the heavy mass of the gun could be moved smoothly 
and accurately, at any speed from a very slow ¢ 
of the order of 6 deg. per minute up to speeds of 30 deg, 
per second, to keep the gun on the target. By th. 
extensive use of the metadyne system, giving ap 
amplification of power of some 2,000 times, a very rapid 
tight and smooth to the contro! signal wa 
obtained. The directors themselves were also stabilised 
against ship’s roll by the metadyne system, thereby 
enabling more accurate fire-control computation to be 
achieved. 

Radar.—Some of the most outstanding contributions 
of British electrical engineers to the prosecution of the 
war have been made through radar, the use of radio 
wave pulses for p other than normal communica. 
tion or direction finding. Owing to the spectacular 
results obtained the subject has received wide publicity, 
and in any case this address is not the place to discuss 
in detail either the history or the fundamental principles 
of radar. I should like, however, to bring together 
some of the principal advances made by the electrical 
engineer through radar, in providing the fighting ser. 
vices with efficient and convenient apparatus. 

When hostilities broke out in 1939 the most out. 
standing radar activity was the system of coastal chain 
stations. An experimental station had been erected at 
Orfordness for “ flood-lighting ” an area out to sea with 
radio waves and receiving reflections from ships and 
aircraft some distance from the coast. So successful 
were these experiments that by early 1939 we were 
in the throes of installing 20 operational stations, 
Transmitters, each having a power output during its 
pulse equal to that at Rugby, were being turned out at 
the rate of one every ten days, in addition to one 
equivalent to a B.B.C. regional transmitter every day 
and a half. The original chain stations, however, over. 
looked the low-flying aircraft ; in order to spot these 
invaders, # group of shorter-wave transmitters with 
rotating aerials mounted on tall towers and time bases 
swung synchronously—the whole known as Chain 
Home Low Stations—were added to the flood-light 
stations and achieved accuracies of bearing within a 
few minutes of arc. Seventeen Chain Low installations 
were working by March, 1940, and by the middle of the 
year stations of this type were located at 5(-mile 
intervals around our shores from South Wales, the 
South and East coasts to Scotland. Meanwhile the 
Chain Home system —_— a complete and invisible 
radio frontier, 40 miles out at sea, 3,000 ft. up, and 
140 miles out, 30,000 ft. up. When the Battle of 
Britain began in August, 1940, the Chain and Chain 
Low Stations made a decisive contribution to the 
defence. The outstanding single-day success, when 185 
enemy aircraft were destroyed, was largely the result 
of the warnings of a h, height, direction and 
strength made available through these Chain Stations. 
Had this — done no more than give the air-raid 
warnings which it supplied for A.R.P. purposes, it would 
have amply repaid the tens of millions of pounds which 
it cost; but, far more than that, it made possible 
effective control of the available fighters, economy in 
standing patrols and the elimination of permanent 
anti-aircraft action stations. 

In this system identification of friend and foe was 
achieved by each friendly aircraft and ship picking up 
on a small, special set an interrogating pulse from the 
radiolocation stations, amplifying it, and re-radiating 
it at increased oa and with a superimposed code 
change. All three Services now have this means of 
identifying themselves to Allied radiolocating stations. 

Ground-Controlled and Air Interception.—Throughout 
the war, radar devices have been employed to a very 
great extent in directing night-fighter aircraft with a 
crew of two on to their quarry ; this has been done by 
the joint systems known as Ground-Controlled Inter- 
ception and Air Interception, G.C.I. being the contact 
when the fighter crew are directed by radiotelephone 
towards the enemy from a ground radiolocation station 
which determines simultaneously the enemy's position 
by radar. Then, using A.I., the fighter’s navigator, 
equipped with a rotating dipole and synchronised 
rotation of the time base on his cathode-ray tube, is 
able to direct the pilot’s chase of the unseen enemy 
within ranges of 600 ft. to 20,000 ft. At first there were 
many difficulties due to interference by echoes from 
the ground which masked almost entirely the echo 
required from the pursued enemy aircraft. It was only 
when centimetric waves were made possible by the 
magnetron, and narrower beams were thus available, 
not wider than those of a very sharply focused motor- 
car headlamp, that a night fighter was able to illuminate 
the enemy without the interference of these ground 
echoes. After the adoption of centimetric air inter- 
ception and radiating parabolic scanning mirrors, this 
system proved a great success and was used right up 
to the end of hostilities. 

The Wavelength Battle.—One of the principal features 
of radar development during the war has been the 





advance to shorter and shorter wavelengths, and in 
this connection it is interesting to note that, although 
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Hertz in his early spark experiments in the 1880's 
used waves 15 cm. to 20 om. long, subsequent radio 
development for half a century employed waves 
usually longer than 20 m. and rarely shorter than 5 m. 
In the early days of radiolocation it was appreciated 
that if sufficient power could be generated in 
of a millionth of a second duration, such short waves 
would have vast possibilities, and in the autumn of 
1939 it became clear that the 1}-m. aircraft-interception 
ject then being worked on could only be regarded 
agsan interim measure. Safety from jamming, directive- 
ness and compactness of aerials all pointed to the need 
for a much shorter wavelength. Fortunately, the 
essentials of centimetric-wave radar transmission and 
reception had already been evolved by one of the 
scientific groups within industry, so that, when demands 
were made for a radar system to work on 25 cm. or 
jess, the required intellectual background was already 
established and triodes were quickly developed for 
operation at this wavelength. A set was on trial by 
March, 1940, and a pair operated in a pressurised box 
externally cooled gave 2 kW to 3 kW in the pulse at 
25cm. But the transmitter is not the whole problem. 
The receiver in this case was a wide-band super- 
heterodyne type using initially a diode mixer developed 
for the purpose, but by this time the crystal mixer 
was showing advantages over other detecting arrange- 
ments. As the radiation aerials required for 25 cm. 
would be too large for accommodation in a fighter 
aircraft, it became necessary almost at once to consider 
an even shorter wavelength, and at this stage the 
magnetron enabled the wavelength battle to be carried 
on down to 10 cm. and less. 

Electronic Valves.—The war has witnessed a pheno- 
menal growth in the technique and output of the 
electronic valve, which has been the kernel of radar 
development throughout. As an indication of the 
magnitude of this growth during the last year of the 
European War, D-Day year, 38 million thermionic 
valves were produced for the three Services as com- 
pared with a peace-time demand of a quarter of a 
nillion. A battleship carries about 50 transmitting 
sets of various kinds alone and many more receiving 
sets, while a Lancaster bomber fully equipped may 
account for over 400 valves. Improvement in desi 
has, moreover, been a continuous process. At every 
turn the demand has been for larger pulse powers and 
shorter wavelengths, and, whereas just prior to the 
outbreak of war the pulse output of the conventional 
short-wave valve was measured in hundreds of watts, 
the modern type now generates hundreds of kilowatts. 
Such things as magnetrons and vclocity-modulation 
valves have become familiar, and receiver sensitivity 
has been increased tenfold by the reduction of spon- 
taneous valve noise. We have witnessed a striking 
development from the pre-war days when the 4}-m. 
Belfast link and the 7-m. broadcast service constituted 
limits of short waves in operation. 

In establishing the Chain Stations in 1939, the 
required increase in power was obtained by using the 
continuously-evacuated demountable valves already 
developed for radio transmission, but the metal-glass 
valves, including the “ micropup” using a copper 
anode which was part of the envelope, and copper-glass 
seals, were the first valves designed specifically for use 
on a large scale as pulse transmitters. The micropup 
type was improved and manufactured in large quan- 
tities for decimetric work—the shortest wavelength 
for which it was suitable. The Service requiremente, 
however, demanded shorter wavelengths still, in order 
to improve the detection of small ships, increase the 
range of aircraft interception, and raise the accuracy 
of gunnery control, so that revolutionary progress was 
made in a very short time. 

In the first place, for wavelengths of 6 m. to 1-5 m., 
the valve ceased to be a mere attachment to the 
circuit, but became an important part of it, which 
involved shortening and simplifying the connections 
to the electrodes. Transmitting valves were no longer 
plugged into sockets, but were built into their circuits ; 
receiving valves began to employ glass bases. At 
wavelengths of 1-5 m. to 25 cm. the construction of 
the valve electrodes and their supports began to 
approximate to a geometrical continuation of the 
elements of the external circuit, and this brought in 
stout tungsten grid seals and hard-glass envelopes. 
As the wavelength was reduced, the dimensions of 
the operating electrodes and the clearance between 
them had to be reduced, which meant the concentration 
of power into smaller and smaller volume, so that, 
until thoriated- cathodes were replaced by oxide 
cathodes, hard glass became all the more necessary. 
Forced air cooling became permanently established, 
and receiving valves began to dispense with mica 
locators for their electrodes. 

At still shorter wavelengths, from 1 m. to less than 
10 em. for triodes, and 10 cm. and less for velocity- 
modulation valves, the radio-frequency circuit elements 

ame cavities, concentric cylinders or rhumbatrons. 
These had conducting envelopes of which the valve 
electrode had to form a part, and the operating part 





of an electrode now became a small Perr on the 
surface of a stout disc or cylinder, in order to achieve 
stable location, small clearances, and efficient cooling 
to prevent distortion through thermal expansion. 

At the shortest wavelengths of all, 10 cm. and below, 
the radio-frequency circuit elements became so small 
that they had to be placed entirely or almost entirely 
inside the valve envelope, as in the magnetron or some 
velocity-modulation oscillators. This meant improv- 
ing the precision of electrode construction to the point 
where it was sufficient to determine the operating 
frequency. Further, at this stage the electrons them- 
selves become circuit elements, in that their motions 
have a marked influence on the operating frequency ; 
to provide for this feature and for tuning, requiring a 
flexible part of the envelope through which the mechan- 
ism can work, certain structural modifications are 
called for. Finally, with the progress of increase of 
power and shortening of wavelength, conductors carry- 
ing radio-frequency currents through the envelopes 
have to be eliminated, the power emerging as electro- 
magnetic radiation, either freely or directed through a 
wave-guide output element. Circuit transmission pro- 
blems became all-important within the small compass 
of the valve itself. 

The high-power pulse magnetron consists of a 
cylindrical electron-emitting cathode surrounded by an 
anode surface broken by a number of identical recesses 
or resonators. Owing to the remarkable way in which 
the electron behaves in this device, high conversion 
efficiencies, greater than 50 per cent. in many cases, 
are obtained and oscillations of centimetric wavelength 
with powers of hundreds of kilowatts are generated. 
No detailed discussion of the ‘on can be at- 
—— here, but it may be stated that its contribution 
to the progress of radar is fundamental. Many other 
valves have been developed for various purposes, such 
as those of the thyratron type, or triggered spark-gaps, 
to provide the high-power pulses necessary to drive the 
transmitter valves; and also diodes, spark-gaps, and 
glow-discharge devices for switching the radio-frequency 
power itself. A noteworthy point is the revival in 
modern engineering guise of the crystal detector, which 
gave robust and reliable service. 

Cathode-Ray Tubes.—The usual method of displaying 
to the operator the data received in radar is by the use 
of the cathode-ray tube. In addition to furnishing 
quantitative data such as echo times by deflection on 
the time base, in many applications unseen objects are 
indicated in relative position, and in certain air-borne 
applications in shape and size, on what is known as the 
P.P.I. (plan position indicator), a revolutionary use of 
a rotating radial time base on the screen of the cathode- 
ray tube. The radar apparatus on a ship sailing in 
convoy, for instance, displays a plan of the sea with 
the surroufiding ships in position. In ground-controlled 
interception all aircraft flying within range are “ seen ” 
on the screen in their positions relative to one another 
and to a ground plan. 

About May, 1940, a t advance was made in the 
establishment of the P.P.I. displaying system, in which 
the distance scale on the cathode-ray tube started with 
its zero at the centre of the tube and measured radially 
outwards. The distance scale was rotated about the 
centre of the tube so that originally, in ground stations, 
the angle at which it lay from the north point of the 
tube was the angle at which the narrow rotating beam 
from the rotating aerial lay relative to the true north 
at that instant. Instead of the older device by which 
the radio echo made a notch on the distance scale, the 
echo now produced a bright spot on a dark ground. 
Thus each target was represented on the P.P.I. by a 
bright spot in the correct map position. From this 
first a alae in ground stations for fighter direction 
the P.P.I. passed into every significant development of 
radiolocation. 

There were many specialised problems in the applica- 
tion of the cathode-ray tube to radar. To name a few 
by way of illustration, the provision of a suitable 
“memory ” or afterglow on the fluorescent screen of 
the P.P.I. display; the high accuracy of recording 
required for gun laying; the many purposes which 
one tube has to serve in an aircraft, where space is at a 
premium, coupled with the requirement of withstanding 
landing shocks without loss of performance. In many 
cases, these new problems produced an immediate 
outlet for the more fundamental research work which 
had been proceeding on television tubes. The immedi- 
ate problem then became one of production. An 
example of this was in the early Chain Stations, where 
a considerable improvement in ormance was reali 
well in time for the Battle of Britain, by using at first 
what were virtually hand-made cathode-ray tubes. 
Among other things, the electron lenses in these tubes 
were “ *” in a demountable tube before final 
assembly, and one of the most serious problems of the 
industry has been in converting the complex tube 
requirements into a form suitable for quantity produc- 
tion. I believe that in some cases the solution has still to 
be found, but nevertheless the tubes have been supplied. 


THE STABILISATION OF SHIPS BY 
ACTIVATED FINS.* 


By J. F. Azan, B.Sc. 
(Concluded from page 340.) 


Hydraulic Operating Gear.—This is essentially an 
electric-hydraulic steering gear, but stabilising is a much 
more strenuous and continuous job than steering. A 
typical layout is shown in Figs. 11 to 15, page 362. The 
hydraulic fin-tilting gear a is controlled by the move- 
ment of a valve b, which directs pressure fluid to the 
main control cylinder c, movement of which puts stroke 
on two-variable-delivery pumps d, driven by one electric 
motor e, each pump supplying pressure fluid as re- 
quired to its individual fin-tilting cylinders, port and 
starboard. Normal hunting gear arrangements g are 
used to take stroke off the pumps as the fins reach 
full tilt. Improvements in the control-valve design 
have been continuous. In later arrangements an extra 
hunting gear is used to centre the control valve from 
the movement of the control cylinder, enabling the 
fins to follow exactly any movement of the control 
valve and hence of the gyroscopic control system. 

As will be appreciated, this gear has to move the fins 
from hard-over to hard-over in 1 second to 14 seconds, 
which should be compared with the 25 seconds to 30 


.seconds allowed for a steering gear, and, further, the 


stabiliser must be able to go on repeating this action 
indefinitely every 5 seconds or so. In an early installa- 
tion the time from hard-over to hard-over was 2-4 
seconds, and the stabilising performance was much 
improved by cutting this time. With the accumulator 
system referred to below, this time has been cut to 
0-7 second, but at the cost of shock on the ship’s 
structure and undue noise from the gear. Later gears 
have been designed for about 1-2 seconds hard-over to 
hard-over, and experience has shown this to be a satis- 
factory time for efficient and quiet stabilising, and due 
to this gear working to a low maximum hydraulic 
pressure, there is no hum from the variable-delivery 
pumps. : 
The fins are extended and housed by a hydraulic 
system using the motor and pump of the control- 
cylinder system. It is necessary to centre the fins 
before housing, and this centring normally takes. place 
automatically. With improved fins of small fore and 
aft dimension it is possible to provide for housing 
without centring, and typical layouts for this type are 
shown in Figs. 7 to 10, pages 338 and 339, ante. It will 
be appreciated that the absence of any necessity for 
accurate centring before housing facilitates the remote 
control of the apparatus. In the latest installations, 
once the motors have been started up, complete control 
of extending, housing and operating is from the bridge. 
It is worth noting that the pumps actuating the tilting 
mechanism supply fluid at the pressure required to 
overcome the resistance to motion only, and that the 
power required is proportional to the resistance. A 
system was tried in which the pressure fluid was stored 
in an accumulator at a high pressure and drawn off 
as required. This meant that all fluid had to be 
pumped back at high pressure, which involved waste 
of power and objectionable pump noises. It was 
accordingly abandoned, though with it the fins could be 
moved from hard-over to hard-over in 0-7 second. 
Control System.—The device which operates the tilt- 
ing-control valve is of supreme importance to successful 
stabilising, especially in confused-sea conditions. The 
basic mechanism is a gyro wheel set with its axis across 
the ship and mounted with latitude to precess about, a 
vertical axis, but with centring springs to provide a 
stable zero. Precession tries to take place in opposite 
directions, depending on the direction of roll velocity. 
If the roll velocity exceeds a predetermined minimum 


\value in either direction, the centring spring force is 


overcome and the closes contacts which operate 
electric solenoids to move the control valve, and so 
tilt the fins. When the roll velocity falls below the 
-predetermined value, the gyro centres under the 
centring spring forces, and the fins are returned to 
neutral. A degree of anticipation may be introduced 
into this system in which when the gyro begins to 
centre as the angular velocity of the ship dies out, the 
fins reverse in anticipation of the next rolling impulse. 
This simple velocity gyro system is quite satisfactory 
in steady rolling conditions, especially when the roll is 
of such a magnitude that the full stabiliser moment 
can only reduce it and not eliminate it. In a confused 
sea it is less satisfactory, because the fins always 
attempt to tilt to full angle immediately the gyro 
contacts close, whereas the stabilising moment called 
for may be much less. than that provided by the fins 
at full angle of tilt. It is thus desirable to use a control 
enabling a partial angle of tilt to be provided auto- 
matically as required, although this may involve some 
slight delay in reaching full fin tilt when that is 
required. Such an arrangement is provided by a con- 
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Fig. 12. HALF SECTION THRO’ TILTING CYLINDERS 
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Fig.14. SECTION B.8. 
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trol evolved by the Admiralty Research Laboratory 
(now Admiralty Gunnery Establishment) at the request 
of the firms concerned. 

A gyro mounted as above is allowed a considerable 
degree of freedom of movement under the control of 
long centring springs. In making this precessional 
movement the gyro mechanically actuates a Magslip 
follow-through transmitter which is connected to a 
Magslip hunter and is mounted, together with another 
transmitter operating as a resetter, in an oil pump 
unit. The output shaft of the oil unit carries a cam, 
which copies the movements of the transmitters and 
controls the hydraulic engine. A further refinement, 
which involves the use of a freely suspended vertical- 
keeping gyro, is provided by this control. In a following 
sea a vessel may frequently experience a long slow yaw 
roll which holds the vessel in a heeled position for an 
appreciable number of seconds. In these circumstances 
the angular velocity will probably fall so low that, if 
a precessional gyro with centring springs is used alone, 
the fins from centring until a positive angular velocity 
roll. The additional vertical gyro is used to prevent 
the fins from centring, until a positive angular velocity 
in the opposite direction has been built up. The 
vertical gyro does not act at all within +3 deg. of 
upright, but beyond that angle of heel it supplies an 
impulse through another Magslip transmitter, which 
impulse either combines with or acts against the 
impulse from the precessional gyro. The net result is 
that the fins continue to resist a slow yaw roll until 
a positive return velocity has developed. The vertical 
gyro may also be coupled into the system in a reverse 
manner through another transmitter to provide a 
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TABLE II.—REsSvLTs OF STABILISATION TESTS AT SEA. 





Roll Angle. 


Roll Velocity. 
Deg. per Sec. 





Control. 


Stabi- 
lised. 


Stabi- 
lised. 


Reduc- 
tion 
Factor. 


Speed. 
Knots. 


' 








T.S.S. 278 ft. x 3 


Velocity gyro (Sperry) 
solenoids 


Velocity gyro (Adm.) 
solenoids 


Velocity gyro (Brown) 
solenoids 


T.S.S. 272 ft. x 31 ft. 6in. extreme x 9 ft. 3 in. 


Velocity gyro + 
Vertical gyro 
Oil unit and cam 


Velocity gyro 
solenoids 


10-5 
9-2 
10-0 


10-0 





T.S.S. 283 ft. x 38 ft. 6in. extreme x 10 ft 


Velocity gyro + 
Vertical gyro 
Oil unit and cam 


6-5 


1-9 0-18 


1°5 0-16 


1-8 0-18 





2-5 0-25 





2-3 0-35 





. 3in. x 1,680 tons 


7 ft. extreme x 9ft.6in. x 1,300 tons 8.W 


x 1,300 tons 8.W. 
1-53 0-35 


0-70 








0-23 





20 





2-9’ G.M. x 10-5 sec. period. 


Sea slight. 

Swell: Moderate and of 
average length, on port 
quarter. 

Wind: Force 4, also on 
port quarter. 


x 2-4°G.M. x 9-5 sec. period. 


Sea: Slight. 
Swell: About 200 ft. x 
10 ft. abeam. 


Sea: Short, steep, con- 
fused 150 ft. x 8 ft. 
abeam. 

1-0 sec. period. 


Small confused following 
sea. 


Heavy confused following 
sea on starboard quar- 


ter. 
Wind ; Force 9. 
Ship’s speed : 14 knots. 











t Fig. 17. 


3 Fig. 18. 


§ Fig. 19. 
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degree of anticipation to resist heavy beam-sea rolling. 
This control, either with precessional gyro only or in 
the combined form, is a marked improvement on the 
simple solenoid control, and has been used in a con- 
siderable number of vessels. Other means of operating 
the control valves are under consideration, but further 
sea trials are required. 

Ship Results—Performance at sea is the final 
evidence on which the system should be judged. The 


. Stabiliser has been freely adopted by the Admiralty 


in vessels of the sloop and destroyer classes, and 
acknowledgment is made here of the encouragement 
and assistance which they have given. Some unsatis- 
factory reports have been received, but these have 
usually been attributable to mechanical or electrical 
troubles arising out of war conditions. On the other 
hand, very satisfactory reports have been received 
from many ships, and it is fair to say that where the 
gear has had an opportunity on all counts (design, 
installation, sea conditions and personnel) to prove 
its worth it has given valuable service. In many cases 
it has been operated continuously for days. 

A stabilised ship is not subjected to greater stresses 
than an unstabilised ship. Racking stresses, which 
arise from angular acceleration of a vessel in rolling, 
are often unpleasantly evident, especially in passenger 
vessels with tiers of erections, but are much reduced in 
a stabilised ship. In certain sea conditions the ship 
may roll against the sea, and it is then that the waves 
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stabilised ship will be at an advantage. 
on record of stabilised ships being drier and able to 
maintain speed when unstabilised vessels proceeding 
with them have had to reduce speed, and that the 
use of the stabiliser reduces yawing and assists control 
in following-sea conditions. The gain in comfort to 
passengers and crew needs no emphasis. 

Figs. 16 to 19, above, and Table II, opposite, give a 
number of results obtained at sea in various ships and 
under various conditions of sea. In Fig. 16, the ship 
was set on the course which gave the nearest approach 
to synchronous rolling. The control is from a simple 
velocity gyro, with centring springs, operating through 
solenoids. The moderate degree of rolling experienced 
is, for practical purposes, reduced to zero. With the 
stabiliser off the maximum roll was 16-3 deg. and the 
average roll was 9-96 deg. The page ae figures 
with the stabiliser on were 4-5 deg. and 1-75 deg. In 
Figs. 17 and 18, the ship was set on a course to give a 
maximum di of ro in the confused condition of 
the sea at the time of test. The maga ous. 1a point to note 
is that Fig. 18 has velocity y gyro with solenoid control, 
whereas Fig. 17 has combined velocity gyro and vertical 

with cam control. The fin movement is quite 
different in the two cases and the stabilisation achieved 
in Fig. 17 is smoother than achieved in Fig. 18. 

The records of Fig. 19 were with control similar to 

Fig. 17, and were obtained when the ship was on a 





are noted as striking the ship. In this respect also the 
Reports are 





nomnel pose The record in Fig. 19 shows a remark- 
able reduction in rolling under very difficult following- 

sea conditions. When the stabiliser was switched off 
in Fig. 19, the ship was only kept under control with 
great difficulty and was in danger of “‘ broaching to.” 
The reduction factors of Table II must be considered 
with discretion, as obviously from the point of view of 
the r in the ship the improvement achieved 
in Fig . 19 is more important than that achieved in 
any other record, although it has the poorest reduction 
factor. None of these results is for ideal synchronous 
conditions of rolling, but they do show the stabilisation 
that has been achieved in average confused-sea condi- 
tions with vessels of the size indicated. 

General Notes.—The fin shape is built on to a solid 
forged shaft which extends well into the body of the 
fin. Great care is taken in shaping the fin plating, 
and the nose is formed by one continuous plate. The 
fin and fin box are a complete unit supplied ready for 
shipping into the space provided in the hull. Special 
stiffening has to be arranged in the vicinity of the fin 
box attachment to ensure that the stabilising force 
does not distort the box and is properly transmitted 
into the hull structure. In the later installations the 
gear works quietly and there is no objectionable shock 
on the structure of the ship. The gear is preferably 
fitted near amidships, and at right angles to the local 
shell plating, but may be fitted up to 20 per cent. of 
the length from midships and flat down on the tank 
top, with only a small increase in size for a given 
stabilising moment. Some particulars of two typical 
installations of the latest type are given in Table III. 








TABLE III. 
Cross- Intermediate 
Vessel. Channel. Passenger. 
Dimensions, L.x B.xD.| 301 ft. W.L. x 450 ft. W.L. x 
47ft. x 12ft. | 60 ft. 6 in. x 26 ft. 

Displacement (tons 8.W.) 2,600 14,000 
G.M. (feet) a aa 2-5 to 3-0 2-5a 
Period of roll (sec.) ad 10 to 12 14to 15 
Service speed (knots) .. 20 14 
Fin outreach (ft.) ie 6 11 
Fin length (F. and A. 

(ft.), inel flap .. 3 6-33 
Main fin shaft diameter 

(in.) .. on a 12 17 
Power of tilting motor .. 12 hp. 25 h.p. 
Total weight of installa- 

tion (tons) : 17 43-4 
Loss of buoyancy (tons) 3-2 15-2 
Reduction in amplitude 

of synchronous rol] at 

service speed .. E 25 deg. 20 deg. 











In conclusion, acknowledgment is made of the services 
rendered by everyone associated with this develop- 
ment work, and particular mentiqn is made of Mr. 
W. P. Walker, of the Dumbarton tank staff, who has 
given invaluable assistance in preparing the detail 
work of this paper. 





PUMPING AND ELECTRICAL PLANT.—The Harland 
Engineering Company, Limited, B.E.P. Works, Alloa, 
Scotland, have sent us a series of publications describing 
their products. The firm’s “Swallowglide”’ sewage 
pumps, “ Duoglide ” two-stage horizontal pumps, small 
alternating-current motors (suitable for outputs of up to 
50 h.p. at 1,500 r.p.m.), and circulators for the forced 
circulation of water in high-pressure boilers and similar 
applications, are dealt with in illustrated leaflets, in 
which are set out specifications, dimensions, outputs and 
operating data. A brochure entitled “ Steel” contains 
a description of the Ebbw Vale sheet-rolling mills of 
Messrs. Richard Thomas and Company, Limited, and 
of the hydraulic and electrical machinery supplied by 
the Harland Engineering Company. The brochure 
was printed before the outbreak of the war, but permission 
to distribute it has been received by the firm only 
recently. 





O1m-LEVEL INDIcATORS.—A useful fitting for gear- 
boxes and other parts incorporating oil baths has been 
developed by Messrs. British Thomson-Houston Com- 
pany, Limited, Rugby, and has been given the name 
“ Windonut,” as descriptive of its function in providing 
a means of visually checking the oil level in such parts. 
The device consists of a plug screwed 1 in. B.S.P. thread 
and having a standard hexagon head. It has a central 
axial hole sealed by a glass disc which gives a clear 
view 1 in. in diameter. The glass is of such a composition 
that fracture will not occur through differential expansion 
of the glass and the metal body over an extreme range 
of temperature changes. It will withstand internal 
pressures up to 2 tons persquareinch. The “ Winaonut ” 
is screwed into the gearbox or other part, and only one 
joint, that under the head, requires to be made. If the 


range of oil level is unusually great, two such fittings 
are used, one at the maximum and the other at. the 
minimum level. 
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AERONAUTICS. 

569,149. Aircraft Arrester Gear. Miles Aircraft, 
Limited, of Reading, and G. H. Miles, of Reading. (2 Figs.) 
November 1, 1943.—The arrester gear is. designed for 
effectively shortening the landing run of an aircraft 
on a small field or the deck of a carrier. A number of 
cross-wires 1 are stretched across the landing runway 
between pegs 2 to which they are connected by springs. 
The pegs, though quite firmly anchored, are arranged to 
break loose when the aircraft catches up the cross-wires 
in their successive turns. The ends of the cross-wires 
are connected to a shock-absorber link 5 which connects 
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the assembly of cross-wire ends at each side of the runway 
with chains 6 of substantial weight. The ends of each 
link 5 are connected by a safety link. For a small 
aircraft about 20-ft. lengths of cross-wire are sufficient, 
spaced approximately 5 ft. apart. As it alights in the 
direction of arrow “ C,” the arrester gear pick-up engages 
the first cross-wire and then all the subsequent cross- 
wires until it is arrested. Having picked up a cross-wire, 
the aircraft then progressively picks up the chain which 
provides a progressively increasing arresting force. 
For this purpose the chain is laid out in “‘ flaked ” runs. 
The system is comparatively simple to install and can 
often be built up from equipment such as would be 
available on an ordinary ship. (Accepted May 7, 1945.) 


ELECTRICAL APPARATUS. 

568,778. Dynamo-Electric Machine. Mawdsley’s, 
Limited, of Dursley, C. W. H. Minchin, of Dursley, and 
A. J. Parsons, of Dursley. (1 Fig.) October 7, 1943.— 
This invention is a dynamo-electric machine of the type 
in which a single armature, which carries both alternating- 
current and direct-current windings, rotates between the 
poles of a direct-current exciting field system. The 
drawing shows a schematic representation of the circuit 
of a two-pole self-excited alternator according to the 
invention. The armature is shown as having two separate 
windings, 1, 2, and winding 1 being a three-phase wind- 
ing, the phases of which are connected in the normal way 
to three slip rings. From these slip rings is taken the 
alternating-current power output of the machine. The 
winding 2 is a continuous direct-current winding connected 
in the normal way to acommutator. The brushes are con- 
nected to the alternator field winding 5. The alternator 
is assumed to be rotating in the direction of the arrow and 
to be supplying a load on the alternating-current slip 
rings. The corresponding flux distribution is indicated 
by the short lines 7 between the pole faces and the 
armature, the distorting effects of the armature reaction 
being indicated by the ‘“‘ bunching ” of the flux at the 
points 7a. The axis of the main flux is thus moved 
angularly from the no-load position Fy to the position 
F,, and in order to take account of this shift the brushes 








are mounted so as to be movable from their neutral axis 
B, to the position B,. The position B, is an optimum 
position determined by trial'and the brushes after adjust- 
ment would be fixed in this position. Should the normal 
power factor of the load be altered, the brushes may be 
moved, either by hand or automatically, to the new 
appropriate position. With a self-excited alternator 
having a given field winding, there is an optimum position 
at which, if the direct-current brushes are adjusted to it 
and there fixed, the machine will generate almost con- 
stant terminal voltage over a wide range of load at a set 
power factor and constant speed. Slots 8, 9 extend 














across the pole faces at the positions where the armature 
conductors of the direct-current winding 2 are under 
commutation, i.e., where the brushes are in the optimum 
position. These slots provide a greater air gap at such 
positions. In operation, as the load on the machine 
increases the direct-current voltage at the brushes will 
increase and thus increase the field to compensate for 
the internal voltage drop due to armature impedance 
and for variation of armature reaction, so that the alter- 
nating-current terminal voltage will remain constant for 
allloads. The increased air gap provided by the slots 8, 9 
causes the flux density of the field in the air gap at these 
points to be reduced, with consequent reduction of the 
voltage between adjacent commutator bars at the 
moment of commutation and reduction of sparking. 
(Accepted April 19, 1945.) 


PUMPS. 


568,496. High-Pressure Pump. Tangyes, Limited, of 
Smethwick, and C. G. Tangye, of Smethwick. (2 Figs.) 
November 24, 1943.—The design aims at simplicity of 
construction and reliability of operation of the reci- 
procatory drive. The pump shown is of the single-plunger 
type for supplying oil at high pressure to a hydraulic 
press. The pump plunger a works in a vertical bore 
formed in a block c. At the bottom of the bore are the 
usual suction and delivery valves d, e. The block c is 
secured to one side of a fixed support /, and is enclosed 
by the lower end of a hollow cover also secured to the 
support, and serving as a receptacle for the oil. A 
horizontal driving shaft i carries an eccentric j situated 

















in the upper part of the cover. The shaft is carried by 
bearings in the support f. A pivot pin m is situated 
beneath the eccentric and on it is freely mounted an 
armn. The free end of this arm abuts against the head 
of the plunger a, and on the arm near this end is pivoted 
a slipper p having a concave surface in contact with the 
lower part of the eccentric. The suction strokes of the 
plunger a are effected by means of a spring-loaded 
double-armed lever g which is bifurcated to engage the 
under-sides of a pair of shoulders on the plunger head. 
The use of an eccentric and slipper acting on a plunger 
through a pivoted arm to effect the delivery strokes to 
the plunger is very simple and satisfactory in operation 
and is particularly suitable for small pumps operating 
under high pressures and at high speeds. (Accepted 
April 6, 1945.) 
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568,389. Boiler-Sludge Removal, British Boje, 
Accessories, Limited, of London, and E. Mahler, of Kew. 
(2 Figs.) March 22, 1943.—The invention aims at ove. 
coming certain difficulties experienced in norma! wate. 
tube boiler practice where the major part of the sludge 
precipitates in the top drum and, in passing downwards 
to the mud collector, has to pass the tubes opening intp 
the header. Due to the high circulation speed of the 
water there is a tendency for some of the sludge to py 
drawn into the tubes. The sludge which thus passe, 
into the tubes cannot be extracted by a circulatiop. 
type sludge remover. The top drum of the water. 
tube boiler is connected with the water tubes by the 
back header 2 and the front header 4. A baffle 6 jg 
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placed in the boiler drum to modify the water circulation 
so that precipitated particles accumulate against the 
baffle, and, for the greater part, do not reach the back 
header 2 at all, although the conventional mud collector 5 
is retained at the bottom of the back header to receive 
those particles which pass the baffle 6. A circulation 
sludge remover 7 draws off the sludge accumulating in 
front of the baffle 6, the clear liquid from the sludge 
remover being returned to the boiler at the back header 
at the inlet to one of the water tubes. The sludge 
remover also removes sludge from the mud collector 5, 
a two-way valve 11 enabling sludge to be withdrawn from 
the collector 5 or baffle 6 as required. The two-way 
valve 11 can be controlled by a timing mechanism so 
that sludge removal is effected on a predetermined cycle. 
( Accepted April 3, 1945.) 
MISCELLANEOUS. 

567,577. Pneumatic Transmission. Lamson Engi- 
neering Company, Limited, of London, and H. J. Emery, 
of London. (2 Figs.) May 3, 1943.—The invention is a 
carrier for pneumatic-transmission systems for conveying 
cash and small articles. The tubular carrier body is 
fitted with a lid 4. The carrier end is formed with a 
flange 5 and this flange, and also a part of the end of the 
carrier body, are cut away at 6 and 7, respectively, for 
the accommodation of the hinge. A hinge pin 8 is 
attached to the carrier body, as by welding across the 
gap 7, and a strap 9 is secured to the lid. The free end 
of the strap 9 is rolled over and engaged with the pin 8 
and is then closed to the pin, sufficient clearance being 
provided between the pin 8 and the edge of the carrier 








667,577) 

body to allow the hinge so formed to operate freely. 
The edges of the flange 5 around the gap 6 act as stops 
to prevent lateral movement of the hinge after assembly. 
The hinge strap 9 is preferably of flat metal and may be 
attached to the lid by riveting, welding or in any other 
suitable manner, the rolled-over end being bent away 
from the plane of the outer surface of the lid. The edge 
of the lid may be cut out to accommodate the hinge 
strap. Means other than welding may be employed for 
securing the pin 8 to the carrier, and the pin may be 
curved to follow the contour of the carrier. Instead of 
cutting away the carrier flange 5, the pin 8 may be 
formed with inturned ends to be secured to the carrier 
as by welding, so that the pin forms a loop spaced from 
the carrier wall and provides the necessary clearance for 
the rolled-over end of the hinge strap, the inturned ends 
of the pin acting as lateral stops for the hinge strap. 
(Accepted February 21, 1945.) 
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THE DEVELOPMENT OF THE 
TORPEDO—IV.* 


By CoMMANDER PETER BETHELL, R.N. 
(Concluded from page 344.) 


Ir will be recalled that the depth gear invented 
by Robert Whitehead in 1868 embodied a “‘ secret ” 
in the form of a pendulum weight, which, by 
swinging forward or aft when the torpedo inclined 
nose down or up, applied correeting helm to the 
horizontal rudders in the appropriate sense, and 
that this was used in conjunction with a hydro- 
static valve, balanced by a spring set to give an 
opposing force corresponding to the depth desired. 
The majority of depth gears in production torpedoes 
since then have been on the same principle, being 
divided into two main classes: those in which the 
valve and weight work independently, and those in 
which they are interlocked. Figs. 23 to 28 illustrate 


Fig. 23. 





due to inertia. Fig. 27 shows the principle of a 
depth mechanism in which valve and weight act 
independently. 

An ingenious attempt was made by Van Stokum 
to sidestep the inertia forces mentioned, in a depth 
mechanism consisting of two separate hydrostatic 
valves mechanically connected and acting in oppo- 
site senses, one being subject to the pressure of 
water at the nose of the torpedo, and the other to 
that near the tail. This gear has been tried by 
several navies, but suffers from sluggishness caused 
by hydraulic friction in the pipes conveying the 
hydrostatic pressures. An Italian invention with 
the same aim is illustrated in Fig. 28, in which the 
accelerations on the pendulum are opposed by the 
mass of water contained in the chamber shown, 
which has its axis in the direction of motion and its 
ends communicating with the sea.* In some types 
of torpedo, the inertia effects are temporarily pre- 
vented by the use of controlling gear, which locks the 
rudders horizontal by means of a stop engaging with 
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four depth mechanisms: the first, Fig. 23, is a 
linked-up type from a Howell torpedo of about 1890 
and acts directly on the rudder; Figs. 24 and 25 
illustrate a Whitehead patent in which the part of the 
hydrostatic valve spring is played by the leverage of 
the pendulum, this leverage being adjusted by alter- 
ing the distance of the bob from the pivot, thereby 
regulating the depth set—the same arrangement 
was used in the now forgotten Schneider torpedo. 
The third depth gear, Fig. 26, is a linked-up mecha- 
nism, usually known as the Ulan, in which an 
attempt was made to reduce the effect of the inertia 
forces on the pendulum caused by accelerations of 
the torpedo ; the argument here is that, as the stops 
limiting the travel of the weight are placed at the 
level of its centre of gravity, it does not oppose the 
hydrostatic valve when lagging or leaning forward 





* Parts I, Il and IIL of this series appeared on pages 403 
and 442, vol. 159, and pages 4, 41 and 301, ante. 
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the rudder rod, this stop being withdrawn, afcer a 
short distance has been run, by a mechanism oper- 
ated by worm gearing from the engine crankshaft. 

It may be recalled from an earlier section that the 
depth gear of the early Fiume torpedoes was carried 
in a compartment in front of the air vessel, but that 
since about 1875 it has been situated abaft the air 
vessel, and sometimes even in the tail. The writer, 
a reactionary, is here happy to be able to echo 
the poet Wilfred Scawen Blunt, who once declared, 
with blunt scorn, that : 


** The new world still is all less fair 
Than the old world it mocks.” 


For it is easy to see that a torpedo, proposing to 





* British Patent Nc. 503,389 (1938). The illustration is 
reproduced by permission of the Controller, H.M. Sta- 
tionery Office. 





Fig.24. 





investigate the sea-bed, must cock up its tail pre- 
paratory to so doing; and, that, if it carries its 
depth gear in its tail, the hydrostatic valve must 
initially tend to apply correcting helm in the wrong 
sense. 

Since the force exerted by the depth mechanism 
is extremely small, it must be supplemented by an 
air-operated servomotor to transmit its movements 
to the horizontal rudders with adequate strength. 
Fig. 30, on page 366, illustrates an orthodox 
mechanism of this sort, in the direct descent from 
Robert Whitehead’s pattern of 1875; while Fig. 29 
depicts a separate small reducing valve of the 
type often used for supplying the servomotor. 

A large volume could be devoted to the study of 
torpedo depth-keeping mechanisms alone, though 
the present author could not write iteand does not 
suppose that more than fifty persons in all the world 
would want to read it. The preceding brief survey 
is negligible even as a record of what has been tried, 
but it is permissible to suggest that, in this respect, 


Peeight Servomotor, Fig.25 . 
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| there has been little advance on Robert Whitehead’s 


principle. It seems fundamental that an effective 
depth gear must respond to changes in inclination 
as well as to changes in depth. A gyroscope has 
been suggested for the purpose in more than one 
patent,* but has never been used within the know- 
ledge of the author, who inclines to the view that 
one gyroscope in a torpedo is quite enough. An 
annoying circumstance which has disposed of many 
a bright idea is that rolling or a change of heel on 
the part of the torpedo will introduce a depth-keep- 
ing component when the vertical or direction-keeping 
rudders are displaced ; shortly before the present 
war, the Fiume factory patented a device whereby 
auxiliary horizontal rudders, working in the manner 
of ailerons, were controlled by a pendulum mounted 
to oscillate athwartships, thus acting as an anti- 
rolling gear.t 

The increased range and speed derived from the 
adoption of heater systems of propulsion led to a 
demand for better performance on the part of the 
gyroscope used for steering. The Obry gyroscope, 
already described, was improved by fitting its 
vertical gimbal ring with nozzles, the jets impinging 
on buckets cut in the rim of the wheel (shown in 
Fig. 10, on page 302, ante); thereby maintaining 
the wheel spin indefinitely, and augmenting the 
speed from some 2,000 r.p.m. to about six times that 
figure. The objections to the Obry device, in its 





* For example, in the French invention covered by 
British Patent No. 378,545 (1931). 
+t British Patent No. 498,494. 
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modified form, were that the initial spin conferred | 
by its spring start was not nearly high enough, and | 
that the acceleration given by the nozzles was | 
insufficient to bring the wheel to an adequate speed 
until half a minute or more had elapsed, so that | 
the directive control during the early part of the | 
run was poor; moreover, nozzles mounted on the | 
vertical gimbal will have a component tending to | 
turn it in azimuth if the wheel axis is toppled up or 
down. 

The Whitehead and Bliss concerns, therefore, 
produced gyroscopes in which a speed of over | 
10,000 r.p.m. was imparted to the wheel in less | 
than half a second, that being the approximate 
time taken by the weapon to leave the torpedo | 
tube. Both firms achieved this by means of a} 
turbine rotor, connected to the gyroscope wheel | 
and set in motion by a savage blast at full air-vessel | 
pressure. Fig. 31, on this page, shows the White- | 
head arrangement for shutting off the air blast and 
declutching the turbine from the gyroscope.* The | 
valve controlling admission of the blast air is | 
initially open, but only remains so for 0-35 sec., | 
at the end of which time air has found its way | 
through the capacity chambers to the back of the 
valve, and hasshut it. This type of gyroscope, which | 
dates from about 1910, has an initial energy of | 
over 500 ft.-Ib., as compared with some 20 ft.-Ib. | 
for the Obry type, and is correspondingly better | 
able to take charge of the torpedo during the | 
critical period immediately following discharge. It | 
is customary to maintain the wheel spin at the | 
desired figure by-means of a pair of low-pressure | 
air jets acting on buckets cut in the periphery of | 
the wheel. 

As has been stated already, the problem of | 
making the gyroscope control the steering engine 
has usually been tackled by means of a very light | 
and sensitive valve, actuated when relative move- 
ment occurs in azimuth between the vertical gimbal | 
and the fixed frame of the mechanism. Much | 
ingenuity has been displayed in designing systems | 
to minimise the disturbance of the sensitive element | 
inherent in such methods; Fig. 32, on this page, | 
illustrates a pretty idea patented by Messrs. E. W. | 
Bliss. Here the only effort demanded of the gyro- | 
scope is that entailed in canting over a small and | 
light pivoted fork, this being periodically offered up 
to the steering control valve by a supplementary 
eccentric mechanism which does all the work. 
Many patents have been granted for schemes 
whereby movement of the torpedo axis relative to 
the gyroscope wheel is made to complete the electric 
circuit of a solenoid controlling the steering engine ; 
but such mechanisms, although well adapted for 
transmitting the motions of a gyroscopic compass, 
are not likely to behave in the dank atmosphere 
found inside a torpedo. 

A few other components of the orthodox auto- 
mobile torpedo remain to be described. The main 
lead from the air vessel passes through a screw-down 





* The illustration is reproduced from the book by 
MM. Laubeuf and Stroh, already cited. This blast- 
started gyroscope was one of the almost numberless 
important torpedo inventions by Mr. A. E. Jones, who 
was an associate of Robert Whitehead’s from about 
1886. Later he beeame the doyen of the Whitehead 
Torpedo Works at Weymouth. It is to his son, the late Mr. 
Lewis Jones, technical manager at the same works until 
his death in September, 1945, that the writer is indebted 
for much information and several of the illustrations (but 
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stop-valve, failure to open which results in the | 


waste of a shot and the loss of the weapon; in 
consequence, this valve was omitted from certain 
German models, while some Woolwich torpedoes 
had a type of stop-valve from which the spanner 
could not be detached unless the valve was fully 
opened. The main air passes thence to the starting 
valve, which is thrown open, as the torpedo is 
discharged, by a stud or tripper mounted on the 
launching tube. In early torpedoes this valve was 
usually cam-operated, but since great effort is 
needed to open the valve against high-pressure air, 
it is now more usual to employ a double valve of 
which only the small member has to be pushed 
open by the first movement of the lever, this action 
equalising the pressure on both sides of the large 
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member. A valve of this type is illustrated in 
Fig. 33, on this page; it incorporates a spring- 
loaded check valve on the discharge side to prevent 
sea water from flowing into the air vessel through 
the engine and generator at the end of a practice 
run. It also embodies a counter mechanism, driven 
off the engine, which can be set to cut off air after 
a given range has been run. The Bliss concern at 
one time fitted a starting valve which, though 
likewise of differential type, was opened by the 
discharge pressure inside the torpedo tube acting 
on a diaphragm connected to the small control 
valve. 

The main reducing valve, which cuts down the 
air-vessel pressure to the working figure of 500 lb. 
per square inch or so, has already been mentioned ; 
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an orthodox pattern is shown in Fig. 34, above. 
The plunger is packed with heavy oil at high 
pressure, to reduce leakage and to act as a steadying 
influence on the chattering tendency inherent in the 
design. That tendency is, nevertheless, sufficiently 
pronounced to cause a certain amount of pulsation 
in the delivery, and designers have from time to 
time thought it worth while to obtain a more even 
flow by fitting two reducing valves in series. The 
pronounced cooling caused by the drop in pressure 
makes it advisable to mount the reducing valve, 
or “ reducer,” as it is often called, in the engine 
room, where the free circulation of sea water will 
prevent freezing up. 

In multi-speed torpedoes, the engine revolutions 
are governed by altering the setting of the reducer 
spring and by changing the size of the fuel nozzle in 
the generator, the design being ordinarily such as 
will allow these alterations to be made by the mere 
turn ofaspanner. This refinement dates from about 
1906, when the increased performance afforded by 
heater propulsion made it worth while to allow for a 
short fast run or a long slow one, the former being 
the obvious tactical choice after dark 

The various fluids required by the torpedo—water, 
fuel and lubricating oils—are fisually carried in con- 
veniently situated bottles of bronze or steel, whence 
the contents are ejected by compressed air Some 
designers have occasionally yielded to a preference 
for pumps driven off the engine ; but there is little 
excuse for pumps in an equipment liberally furnished 
with compressed air, except, perhaps, when there is 
a need for accurate metering of the fluid involved, or 
when the water for the heater system is taken from 
the sea. 

The tail gearing used for obtaining contra-rotation 
of the propellers has not changed essentially since 
i870 and does not need to; though here, as else- 
where, expedients to facilitate production have been 
regarded by their sponsors as advances in design. 
Its teeth are lubricated by water in which is dis- 
solved a small quantity of sodium chloride, mag- 
nesium chloride, magnesium sulphate, and calcium 
sulphate. Contrasted with the microscopic pro- 
pellers which are nowadays considered smart wear 
for ships, the two contra-rotating screws of the 
torpedo, which turn at engine speed (except in tur- 
bine-driven weapons, which employ reduction gear- 
ing), are relatively gigantic and fairly efficient as 
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| converters of power ; for the same reason, they are 


not very heavily stressed Each propeller of an 
18-in. torpedo running at 45 knots delivers a thrust 
of some 650 lb., corresponding to a pressure of less 
than 20 lb. per square inch on the projected area of 
the blades. This large size can, however, have a 
disturbing effect on the running list, which is 
ordinarily adjusted on the proving range by cutting 
back the blade tips of the after propeller. Multi- 
speed torpedoes would probably derive an advantage 
from using different patterns of propeller for each 
speed setting, but the practical drawbacks to making 
such alterations are considerable. 

Robert Whitehead died on November 14, 1905, at 
the age of 82; an autographed portrait of him is 
reproduced in Fig. 35. No official recognition was 
ever given to him, in his native land, in respect of his 
remarkable invention and his development of it ; 
presumably because he did not apply to Queen 
Victoria for permission to wear foreign decorations. 
In 1883 he bought an estate at Paddockhurst, 
near Worth, in Sussex, the site commanding one of 
the most beautiful views in England; it was his 
custom to spend a part of each year at this place, 
where he interested himself keenly in farming. He 
was, by all who knew him, esteemed an upright, 
kindly and straightforward man. He is buried at 
Worth. 





THE INstrrumon oF HIGHWAY ENGINEERS.—The 
Council of the Institution of Highway Engineers have 
elected Sone Reith of Stonehaven, P.C., G.C.V.0O., G.B.E., 
M.Inst.C.E.; Sir Charles Bressey, C.B., C.B.E., D.Sc. ; 
Sir Frederick Cook, C.B., D.S.O., M.C., M.Inst.C.E.; and 
Lt.-Col, Mervyn O’Gorman, C.B., D.Sc., M.Inst.C.E., 
honorary members of the Institution 





LIGHT-ALLOY INDUSTRY IN WORCESTERSHIRE.—Tube 
Investments, Limited, 3, Grosvenor-square, London, 
W.1, announce that negotiations have been completed, 
with the Minjstry of Aircraft Production, resulting im the 
acquisition, by this organisation, of two light-alloy 
production plants originally erected by them on behalf 
of the Ministry, near Redditch, Worcestershire. An 
immediate increase in the number of employees at the 
works is scheduled for the production of materials for 
the Government-sponsored aluminium house, with the 
development of which the firm’s two subsidiary com- 
panies, Reynolds Tube Company, Limited, and Reynolds 
Rolling Mills, Limited, have been closely associated. 
Plans are also under way for the development of the 
home and export markets for British light alloys. 
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Meters for Measuring Water and Industrial Flutds. By 
CapTAIN C. JAQUES, R.E. LE. and F. N. Spon, Limited. 
57, Haymarket, London, 8.W.1, [Price 12s. 6d. net.| 

To quote extensively from an author’s preface is 

not usually the best method of reviewing a book, 

but there are occasions when it is the most direct 
way to compare his intention and achievement. 

Captain Jaques has provided one of these occasions, 

for, he explains, ‘“‘ this book is written in the hope 

that it will fill the need for a practical book for the 
use of engineers in charge of installations neces- 
sitating the measurement of fluids.” He continues : 

“ After much searching, the author has been unable 

to find any available work on water meters and 

meters for other industrial fluids. It was therefore 
with the purpose of supplying this want, and 
gathering together into a comprehensive whole 
much scattered information, that this work was 


j undertaken, thus making it available to those 


engineers who may be interested in the subject.” 
It will be seen, therefore, that the basic idea is 


| sound, to the extent that there is no literature on 


| water meters, readily available in book form ; but 
there is a good deal on the subject in the transactions 


of various institutions and societies and, although 


| much of it is of a kind to appeal rather to the 


' designer of water meters than to the ordinary user 
| of them, it deserves to be collected and collated for 
the benefit of a wider public. Captain Jaques, 
however, does not appear to have explored these 


| resources very fully, if at all, but has relied in the 
'main on the catalogues of two well-known makers 
|of water meters. He has copied the illustrations 


|and descriptive matter accurately enough—though 


|some of the blocks are rather too small to show 
|the details satisfactorily—but “ making 


available to those engineers who may be interested 
in the subject ” very little that they could not 
have obtained themselves from the firms in response 
to a postcard. There are some subjects which 
cannot be treated usefully without describing 
proprietary products and that of water meters is 
clearly one of them, but such a survey should 
extend to more than two makes if it is to justify 
any claim to be “a comprehensive whole”; and 
some mention should be made of weir recorders 
and tilting-bucket devices, to mention two that do 
not figure in Captain Jaques’s pages. It is to be 
hoped that he will continue his researches, however, 
because there is undoubtedly a market waiting for 
a compact handbook that will be authoritative, 
reasonably comprehensive, and moderately priced. 
Bericht iiber die Untersuchungen zur Beurteilung von 
Strassenbeldgen, hinsichtlich ihrer Konstruktion, Rauhig- 
keit und Verkehrssicherheit: 1. Die Reibungskennziffer 
als Kriterium zur Beurteilung von Strassenbeldgen. By 
Dr. ERNST ZIPKES. Verlag AG. Gebr. Leemann & 
Company, Stockerstrasse 64, Zirich, 2. [Price 14 
Swiss francs.) 
TuHIs report was prepared in connection with a 
programme of research to investigate the roughness 
of road finishes, carried out by the Road Research 
Institution of the Federal Polytechnic at Ziirich. 
It arose out of the observation of the influence of 
thermal processes on the surface constitution of 
roads, its purpose being the use of coefficients of 
friction to assess the value of road finishes from the 
point of view of traffic safety. It was necessary, 
therefore, to consider the process of pure sliding 
and its effect on the road finish and the tyres. 
Owing to war-time difficulties, the research had to 
be confined to a limited number of types of finishes. 
The requirements to be fulfilled by a road struc- 
ture regarding the resistance to wheel pressure, 
weather, etc., are well known, but these investiga- 
tions were directed at a factor hitherto disregarded 
in the design of road finishes, namely, the resistance 
to the heat developed by sudden braking. The 
safety of traffic can only be maintained if the road 
finish is unaffected by the sudden conversion of the 
kinetic energy of vehicles into heat, no matter how 
often this occurs. The temperatures reached, even 
with normal braking, are much higher than those 
usually taken into account. The limits governing 
present-day road design are only the local maxima 
and minima, depending on the climatic conditions, 
and not the actual temperatures occurring under 











traffic. Evidence of very high temperatures is 
given by the dark strips on the road surface caused 
by braking. The effect of repeated braking on the 
finish, within a comparatively short period, is to 
reduce its capacity to transmit forces parallel with 
the surface. The surface becomes dark and loses 
its initial roughness, its microscopic asperities being 
eliminated by repeated braking, which softens the 
binder. The present report attempts to determine 
the most unfavourable case of loading of a road 
finish, to measure the temperatures developed by 
braking, and to observe the permanent effects. On 
this basis, a is established by which the 
qualities of different finishes can be compared. 

The movements of the wheels of vehicles on the 
road are of three types, namely, rolling, sliding, and 
a combination of both. The normal movement is 
rolling, but. in the case of excessive acceleration or 
braking, rolling is combined with sliding. When the 
wheels are completely locked, of course, the only 
possible movement is sliding. At this stage, no 
kinetic is transformed into heat within the 
mechanism of the vehicle, but only by the sliding 
friction between the wheels and the road, and by 
the resistance of the air. The report is based on 
the assumption that the final phase of braking is 
sliding, the average coefficient of sliding friction 
between wheel and road being the factor that 
characterises the transformation of kinetic energy 
into heat in the case of sudden braking. Its varia- 
tion during the process of sliding makes it possible 
to draw conclusions regarding the most unfavourable 
case of loading of a road finish. 

The tangential forces acting between road and 
vehicle depend both on the roughness of the road 
surface and on the material of the tyre ; the rough- 
ness of the road surface, however, as a geometrical 
conception, is not an adequate term. The action 
between road and vehicle is controlled mainly by 
the grip of the tyre on the surface, which is a 
physical property of the road finish affected by the 
qualities of the tes and the binder. The 
intensity of the force depends on the load on the 
wheel, on the speed and on the coefficient of friction, 
though there are, of course, a number of other 
factors—for example, the air pressure in the tyres— 
which influence the process of braking. The area 
of contact between road and tyre decreases with 
increasing tyre pressure and the time and distance 
necessary to stop the vehicle are longer, all other 
conditions being equal. The coefficient of friction 
is not affected by the load on the wheel, provided 
the area of contact remains the same, or by the 
speed of the vehicle, but is substantially altered by 
any change in the material of either the road finish 
or the tyre during the process of braking. 

The Road Research Institution of the Federal 
Polytechic at Ziirich has measured the temperatures 
developed by various types of finishes in sliding 
both in the laboratory and on the road, and has 
determined also the coefficients of friction on 
several roads under varying conditions. For the 
temperature measurements, solid rubber tyres were 
used with inserted thermocouples, on which frequent 
readings were taken. The wear of the tyres was 
measured and the temperature of the surface was 
obtained by extrapolation. Three types of road 
finish were selected, namely, cement concrete, rock 
asphalt and bituminous concrete, the specimens 
for the laboratory tests being cut from roads. The 
sliding of a vehicle on a road, from the locking of 
the wheels until the vehicle stops, cannot be repro- 
duced in a laboratory. The tyre was mounted 
on @ hub, which was driven by a motor at a speed 
of 20 km. an hour and pressed against the road 
specimen with the same pressure as the wheel on 
the road when the coefficients of friction were 
measured. Whereas braking the vehicle is a process 
of short duration, the experiments could be con- 
tinued as long as the wear of the materials per- 
mitted ; thus the experiments represented, as it were, 
a slow-motion picture of the real process. In the 
first experiment, with cement-concrete road surface 
finish, when 140 deg. C. was reached on the surface, 
the temperature curve became flatter, though there 
was still a substantial subsequent rise of tempera- 
ture. In the second, however, when the tyre had 
become worn, the rise was much smaller, the curves 
became horizontal, and after 26 minutes the tem- 
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perature began to fall. The rubber became smeared, 
reached the stage of depolymerisation, and was no 
longer a solid material. The maximum tempera- 
tures reached with cement concrete were between 
190 deg. and 210 deg. C. The behaviour of rock 
asphalt was quite different, the curves indicating 
that, owing to the melting of the asphalt, load 
transmission between the tyre and the specimen 
was reduced to a minimum. No wear of the tyre 
could be observed in this test. The coefficient of 
friction on the road was determined by an equip- 
ment, specially designed, which registered the 
braking moments. The coefficient was slightly 
reduced in the first, very short, phase of sliding 
and dropped substantially when the material of 
the finish had been affected by the heat. The 
critical temperature for rock asphalt was found to 
be 120 deg. C., and for bituminous concrete, 140 deg. 
C. The difference was due to the filler. The 
critical value for rubber is between 120 deg. and 
150 deg. C., and still higher for cement concrete. 

Since conditions in the laboratory are different 
from those at braking on the road, it was necessary 
to check the results obtained in the laboratory by 
observations of the temperature of tyres on the 
road. The agreement appeared to be very satis- 
factory. On the basis of the most unfavourable 
case of loading, as the experiments confirmed, road 
finishes should be designed so as not to be affected 
by heat, and so that no loose particles of binder, 
sand or aggregate collect on the surface. This 
requires a careful choice of all components. The 
more the friction characteristic approaches unity, 
the better the performance of the road finish. 
The coefficients of rolling and of sliding friction differ 
widely on different finishes and are subject to great 
variations on the same finish, depending on the 
weather. Both depend also on the method of mea- 
surement and, therefore, are of relative value. The 
coefficient of sliding friction for materials affected 
by heat is much less than the coefficient of rolling 
friction and is separated from it by a very short 
time interval. From the ratio of the one to the 
other all secondary influences are eliminated. This 
ratio relates to the most unfavourable case of load- 
ing, when, by sudden braking, the minimum friction 
occurs ; it expresses the relation between the mini- 
mum and maximum efficiency of the road finish, 
and may be called the “friction characteristic.” 
The report is well illustrated and describes many 
details of testing equipments and calculations. 
As indicated by the title, it is only the first part ; 
@ second part, dealing with the practical application 
of the theory, is stated to be in preparation. 


Thermodynamic Properties of Air, Including Polytropic 


Functions. By Professor JosePpH H. KEENAN and Pro- 
fessor JOSEPH KaYyE. John Wiley and Sons, Incor- 
porated,440, Fourth-avenue, New York, N.Y., U.S.A. 
{Price 2-25 dols.}) Chapman and Hall, Limited, 37, 
Essex-street, London, W.C.2. {Price 13s. 6d. net.) 


ReEcENT release of information on such subjects as 
jet propulsion exemplifies the remarkable advances 
that have taken place during the war in the utilisa- 
tion of air for engineering purposes. It is easy to 
list a dozen such types of problem, ranging from 
supersonic speeds and supercharging to internal 
combustion and controlled ventilation, all of which 
are fundamentally dependent upon thermodynamic 
processes in air, and any or all of which are likely 
to have vastly extended fields of application in 
post-war industry. Any means of reducing sub- 
stantially the time and trouble involved in thermo- 
dynamic computations is, therefore, both opportune 
and welcome ; but the work under notice has the 
additional, and very necessary, quality of inspiring 
confidence as regards the reliability of the original 
physical data and their development into forms 
appropriate for practical computation. Assurance 
on both these points derives from the established 
reputation in thermodynamics of the authors, who 
are, respectively, professor and assisiant professor 
of mechanical engineering at the Massachusetts 
Institute of Technology, and who display in this, 
as in their earlier publications, a scholarly degree of 
specialised knowledge. 

Their present book consists, in the main, of a 
series of tables primarily intended to replace 
laborious integration. The principal table, for air 
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at low pressures, gives corresponding values of 
temperative, enthalpy, internal energy, relative 
pressure, relative volume and a function associated 
with entropy, at intervals of 1 deg. F., over the 
range from 300 deg. to 6,500 deg. F. abs. All 
these properties are based on the fundamental 
equation of state, 
pv=RT, 

and relate to dry air, for which the assumed per. 
centage composition by volume is nitrogen 78-03, 
oxygen 20-99, argon 0-98. Since the value of the 
gas constant, R, is known with great precision, the 
degree of uncertainty in the tabulated properties 
depends only upon the accuracy of values for 
specific heat, which the authors have deduced by 
combining, according to the Gibbs-Dalton lay, 
spectroscopic data for nitrogen and oxygen along 
with a unique value, independent of temperature, 
for argon. So far as concerns thermodynamic 
processes in what is nominally air, it may be con. 
ceded that the effect of departures from the stipu- 
lated composition will exceed those of uncertainties 
in the basic data. Many engineers will feel some 
hesitation, however, in accepting the authors’ 
assumption that a small admixture of vaporised 
fuel can be neglected, while many more will also 
feel that the value of the tables would have been 
enhanced by the inclusion of data for carbon 
dioxide. Actually, the authors claim that the scope 
of their present work will satisfy all but the most 
exacting requirements for calculations of gas. 
turbine processes. To satisfy certain other require- 
ments, they are extending the data to cover the 
properties of air-fuel mixtures for hydrocarbon 
mixtures and their products of combustion. 

Other points of interest about the main table 
are that the zero of enthalpy is arbitrarily fixed at 
a temperature of 400 deg. F. abs., for which relative 
pressure and volume are, therefore, both unity ; 
and that the values of thermodynamic properties 
and functions are given to four or five significant 
figures. Interpolation between successive values 
is facilitated by a list of tabular differences, this 
practice being following in the other, shorter, tables 
which give values for viscosity, thermal conducti- 
vity, and all the usual functions entailed in thermo- 
dynamic computations, as well as some less usual 
functions, such as the Mach and Prandtl numbers. 
There are also tables of common and Napierian 
logarithms, tables for the interconversion of tem- 
perature between the Fahrenheit and Centigrade 
scales, and a very useful arrangement of conversion 


| factors relating the various measures of energy, 


pressure and the like. A brief analysis of the 
formule from which the tabulated properties and 
functions are derived is appended to the tables, and 
comprises, along with a critical survey of the 
sources of basic physical data, a valuable commen- 
tary on the principal contents of the book, more 
especially with regard to the importance and 
magnitude of errors that may result from significant 
departures from the limitations and simplifications 
necessarily assumed. The authors’ argument per- 
mits the inference that, although their results apply 
rigidly only to air atglow pressures, the tables are 
valid for precise work with pressures of the order 
of hundreds of pounds per square inch, and that the 
relatively large inaccuracies associated with pres- 
sures up to several thousand pounds per square inch 
do not preclude useful estimation. 

The inherent difficulty of thermodynamic calcu- 
lations, which is the chief raison d’étre for tabular 
data, implies that full use of the tables themselves 
will not be achieved without thoughtful considera- 
tion and practice. Very wisely, therefore, the 
authors have concluded their book with a series of 
worked examples, increasing in complexity from 
simple compression and expansion under stated 
conditions, up to the more intricate processes which 
take place in the gas turbine, the Otto cycle and the 
Diesel engine, The mere listing of these examples 
is as good an indication as can be given of the sort 
of problem to which the tables can be applied, 
while the exercise of following the authors’ working 
ensures their correct and legitimate use for analogous 
operations. The variety of engineering science in 
which such problems are fundamental is a measure 
of the contribution that Keenan and Kaye’s tables 
can make to the advance of thermodynamic practice. 
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THE EDUCATION AND. TRAINING 
OF MECHANICAL ENGINEERS.* 


By Proresson ANDREW ROBERTSON, DSc., F.B.S. 
(Continued from page 336.) 


| UNDERSTAND that, at a conference in 1927 between 
representatives of the Technische Hochschulen and 
leading persons in the industry on the reform of 
ngineering education, this very question—should 
engineering have been incorporated as a faculty of the 
university—was considered. Professor Prébst, who 
was the presiding Rector of the conference, informs me 
that the majority opinion was in favour of the idea 
that engineering faculties should have been attached 
to the universities. Unfortunately, the change was 
not practicable owing to the peculiar development 
of the then 100 years old Technische Hochschulen 

In America, too, this same problem is now receiving 
consideration. ‘* The story of the intermediate levels 
of technical education in the United States,’ writes 
Professor H. P. Hammond, “is an almost continuous 
story of the diversion of educational foundations from 
the types of programmes they were originally intended 
to supply to those of college type. It is a story of a 
losing battle between the foundations as established 
with their original aims and objectives in relation to 
the clear needs of industry, on the one hand, and of 
the eventual reactions of the general public towards 
them on the other. I think it was Wendell Phillips 
who said that if every American child could be awarded 
the bachelor’s degree at birth the interests of higher 
education would be greatly advanced. There is more 
than a facetious merit in this statement, for it is the 
well-nigh universal belief of American ts that 
any form of higher education short of the degree 
programme is not to be regarded as satisfactory for 
their sons and daughters; every American child 
must have the same educational opportunity as does 
every other child, regardless of the needs of the nation 
and regardless also of inherent differences of abilities. 
It is this that is at the bottom of a good deal of the lack 
of correspondence between programmes of technical 
training, on the one hand, and of industrial pursuits 
on the other.” 

These statements fortify me in the opinion I have 
long held that there is a definite field for the technical 
college distinct from that of the faculty of engineeri 
of a university and that a recognition of this would 
greatly help forward the deyelopments in education 
which we should like to see. In my opinion, the range 
of activity of the technical college should be the c 
at one end and the Higher National Certificate and 
specialised technological work at the other. The 
aim of a university department should be to produce 
potential leaders of the profession, particularly those 
men who are most likely to make significant advances 
in the solution of the manj problems which are con- 
stantly arising in engineering. The best education 
for such men is not necessarily the same as the best 
education for the others. Our concern is to secure that, 
irrespective of birth or financial position, men receive 
the training which will enable them to contribute 
of their best in a field of activity for which they are 
best fitted. In engineering, at any rate, there are 
opportunities for men of every type and in the end no 
one worries at all by what means a man acquires 
ascendancy in the particular field which he has made 
his own. 

The Nationai Certificate scheme is one of which this 
Institution may be justly proud. It was started 24 
years ago on the initiative of the technological branch 
of the Board of Education and most of the credit for 
it must be given to Dr. Arthur Morley and Dr. H. S. 
Hele-Shaw. During these years the scheme has 
gained the confidence of the greater part of industry, 
and both the Ordinary and Higher National Certificates 
in Mechanical Engineering are widely recognised by 
employers in Great Britain and Northern Ireland as 
qualifications for various types of positions. The 
number of candidates for ‘National Certificates in 
Mechanical Engineering in 1944 exceeded by more than 
50 per cent. the combined numbers entered for all 
other types of National Certificates. The actual 
awards in England and Wales in that year were 2,536 
Ordi and 837 Higher Certificates. The Council 
of the Institution have emphasised that the objects 
and scope of the scheme are not governed by the 
Institution’s own requirements for membership and are 
of the opinion that it is undesirable for the scheme 
to be deflected from its original purpose by over- 
emphasis on such requirements. At the same time 
the scheme does in fact provide a very important 
channel of preparation for professional rank, and com- 
parison of the awards year by year with the numbers 
of holders of Higher National Certificates who succeed 





* Presidential address:to the Institution of Mechanical 


Ting | without some scheme whereby those students living in 


several years later in obtaining admission to Associate 
Membership, indicates that almost one-half of those 
who gain the Higher Certificate subsequently become 
Associate Members of the Institution. 

There is a considerable body of evidence that the 
advanced courses leading to the Higher Certificate 
have substantially met many of the needs of the past 
and provide a healthy system capable of continuous 
evolution to meet the needs of the future. There are 
considerable differences in the requirements for the 
Higher Certificate in different colleges, but by the more 
general adoption of part-time day courses these differen- 
ces will largely disappear and the certificate will justify, 
far better than it does now, the term “ national.” There 
is also considerable agreement on the intrinsic value of 
the Ordinary Certificate both in itself and asa stepping 
stone to the Higher, so much so that it is considered 
inappropriate to interfere appreciably with the present 
system for the men who can stay the course, beyond a 
broadening of the courses as time and facilities become 
available. Consideration must also be given to the 
position of the many thousands of students who have 
spent years of study in gaining an Ordinary National 
Certificate. Another appreciable factor is its recogni- 
tion by the Ministry of War Transport as giving exemp- 
tion from the theoretical part of their examination for 
the Chief Engineer’s Certificate. It is therefore con- 
sidered that nothing should be done which would 
diminish the current value of the National Certificates. 
When the proposals of the new Education Bill are 
implemented, it is possible that appreciable changes 
may be effected. For instance, if the general standard 
of education of those entering on the National Certi- 
ficate scheme is raised, it might be possible to attain 
the present National Certificate in two years’ study, 
leaving three for the Higher and the endorsements 
necessary to meet the requirements of the Insti- 
tution. It is unlikely that such changes will take place 
in the next few years, so that, for the present, our first 
consideration should be to secure part-time day release 
for the whole of the course for all who have the ability 
to stand the pace. There is one further point which I 
should like to make. While technical colleges are 
generally in areas where engineering works are situated, 
there are districts in which it is impossible for a man 
to attend National Certificate courses. This, of course, 
applies more particularly to the Higher Certificate. I 
think that the educational system would be incomplete 


small towns who are potential Higher National Certi- 
ficate men may be enabled to take the course. The 
obvious solution is the provision in a few places in the 
country of full-time courses of the appropriate duration 
to cover the work. The actual number involved 
would not be large, so the problem is not a serious one. 

I turn now to the university graduate. Despite the 
fact that the first Chair of Engineering in the world 
was founded in Great Britain, when, in 1840, Queen 
Victoria instituted the Regius Chair at Glasgow, we 
in this country have not been icuous in our 
appreciation of the part that universities can play in 
furthering the interests of our profession. As long ago 
as 1888, Professor Archibald Barr combated the idea 
that an apprenticeship beginning at an early age was 
sufficient training for an engineer. He gave illustra- 
tions from a discussion which took place in 1874 
between the American Society of Civil Engineers and 
the American Institution of Mining Engineers in which 
not a single person who took part in the discussion 
upheld the system of apprenticeship without a college 
course. I forbear giving the opinions exp 
some important people in this country at that time and 
merely note that they were very reactionary. 

We have travelled a long way since then, but there 
is still a real need in many quarters for a better under- 
standing between universities and industry. Some 
critics suggest that, while universities may be very well 
adapted Sor training technicians, they are not so 
successful in influencing the supply of good-quality 
executives, managers, and others capable of holding 
responsible positions. A few go so far as to say that 
any effect a university may have on such men is more 
harmful than otherwise. Far be it from me to main- 
tain that every graduate is a born engineer or executive. 
I would, however, suggest that such criticisms are 
based on an inadequate appreciation of what can be 
done to improve qualities of character. We all recog- 
nise that in engineering, as in every human activity, 
qualities of character are potent in the determination 
of a man’s achievement. Not imagination alone, not 
honesty alone, not courage alone, not an adventurous 
spirit with a touch of the gambler, not even intelligence 


potential leaders ? 


I suppose a good example of a high executive is a | in October, 1942, under a dispersal scheme. 
genera . When Lord Wavell, in his Lees Knowles | Park installation is & Government factory which has 
lectures, looked back to see how the necessary. qualifica- | been under the management’ of the Fairéy Company - 


the matter, Perhaps you may be surprised to find that 
the one he chose is ibuted to Socrates. This is it : 
“The general must know how to get his men their 
rations and every other kind of stores needed for war. 
He must have imagination to originate plans, practical 
sense and energy to carry them through. He must be 
observant, untiring, shrewd ; kindly and cruel; simple - 
and crafty ; a watchman and a robber; lavish and - 
miserly ; generous and stingy ; rash and conservative. 
All these and many other qualities, natural and 
acquired, he must have. He should also, as a matter 
of course, know his tactics; for a disorderly mob is © 
no more an army than a heap of building materials is a 
house.” 

I note that the first two and last of these qualifica- 
tions requires trained intelligence and that it has been 
well said that “in the conditions of modern society 
the race that does not value trained intelligence is 
déomed.” Of the other qualifications, perhaps it is 
enough to say that he would be rather a rash man who 
attempted to institute a system of training for the 
purpose of attaining them. Surely we must admit that 
we know very little about how to produce leaders. 
The general opinion is that the formative years for 
character building are those of childhood, so that all 
we can do in works as well as in educational institu- : 
tions is to provide the conditions which to the best of 
our knowledge will conduce to the development of 
moral qualities. There can be no doubt that to-day 
we need more men who have received a good scientific 
and technical training, and I maintain that the univer- 
sity is the place where much of this should be given. 
It may be true that some fail to develop character 
there, but I am quite sure that the majority do not fail 
and [ think it probable that those who do would have 
failed no matter where they had been trained. Which 
of us having a son who showed decided intellectual 
promise would not give him the opportunity of a 
university training ? 

I think the solution of our difficulties is an intimate - 
collaboration between industry and the university. - 
To industry, graduates are in the nature of very 
valuable raw material, and it will pay handsomely to 
spend some time and care in fashioning it so as to make 
it capable of producing its full value. Some firms have 
now accumulated considerable experience in this pro- 
cess, but frequently far too little attention is given to ° 
the training of college apprentices. It is being 
increasingly recognised that the important elements of 
university training are concerned with fundamental 
science and not with the various techniques which: 
are far better learnt while the student is in contact 
with their application in work. College apprentices 
should be encouraged to attend courses on the technical 
and administrative side of their work at technical 
colleges, and much could be done by short courses in 
the works. “ 

It is interesting to note that, in the United States, 
considerable attention has been given lately to the 
aims and curricula of engineering colleges and it is 
suggested that the curricula should be considered under 
two heads, one technical-scientific and the other 
humanistic-social. In the course of discussion the 
opinion was e and received general support 
that “the most serious fault of engineering education 
is the lack of thoroughness, which results from the 
crowding of so much material into the curriculum 
that it is beyond the capacity of even the ablest 
students properly to assimilate and master it.” It 
was further stated that ‘‘ Until the problems of training 


y | of technical institute type are solved, the aims and 


purposes of collegiate engineering education are bound.” 
to be obscured. For the benefit of industry and 
a at large, as well as the. engineering profession, 
it is highly desirable, therefore, that there be wide- 
spread recognition and development of programmes of 
technical institute type throughout the country.” - 
Opinion on the humanistic-social side of the curricula 
was much more varied than on the need for a greater 
emphasis on fundamentals, but a few colleges have 
devised schemes in which the work takes up nearly a 
quarter of the whole time. It may well be that our 
university courses need a little humanising, but great - 
care will be necessary in the process or the result will 
be such an emasculation that they no longer serve the 
purpose of effective intellectual training. 


(To be continued.) — 





PRODUCTION OF “‘ HALIFAX ” BOMBERS AT STOCKPORT. 
—tThe last of the Halifax four-engined bombers to be — 


alone will suffice, but some combination of all these | built at Errwood Park Works, Stockport, by the Fairey ~ 
is certainly necessary in order to achieve excellence. | Aviation Company, Limited, was completed recently: 
But does anyone know how to produce men who are | The machine was the 661st Halifax to be constructed 


by the firm at Stockport, production having commenced 
The Errwood “ 








Engineers, delivered jn London on Friday, October 19, 
1945. Abridged. 


tions fora general had been defined in the 


ast, he| during the war period. It is to revert to civil production’ © 
found only one that seemed to go to the real toot of ' under the Board of Trade. ; — 
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TESTING MOULDINGS FOR 


ELECTRICAL FITTINGS. 
THs insulating mouldings used in making up such 
electrical fitting as lamp holders and tumbler switches 
27S On Ok aaeh, Seeanir mene, Cat BS 
usual to test the quality of the material from which 
they are made by using standard test specimens, rather 
than to attempt to test the finished mouldings them- 
selves. This ure does not necessarily give inform- 
ation directly applicable to a — moulding, 
different portions of which may be of different thickness 
and in which the “‘ moulding skin” re ts a con- 
siderably larger proportion in the thin At the 
request of the British Standards Institution and with a 
view to preparing specifications to cover the testing of 
finished mouldings, as distinct from tests of moulded 
materials, the British Electrical and Allied Manufac- 
turers’ Research Association has carried out an investi- 
gation on miniature test pieces cut from finished 
mouldings. Details of the methods employed and the 
results obtained are given in a recent Technical Report, 
Reference B/T40, entitled ‘“‘ Methods of Testing 
Finished Mouldings ” [price 34s. 6d.). 

The main difficulty of the investigation lay in the 
fact that any agreed test piece to be cut from all, or 
nearly all, commercial mouldings must be extremely 
small, and the first stage in the ure 1 ily 
resolved itself into the development of a technique for 
testing miniature specimens. Although the test piece 
had to be small enough to be cut from a high percentage 
of mouldings, there were limits in the downward 
direction. If the specimen were too small, the size of 
the filler components of the material became com- 
parable with the specimen size and inconsistent results 
were obtained. An example of this effect was furnished 
by electrical-breakdown tests on miniature specimens 
of certain grades of Ebonestos. In some cases, the 
material was found to be inhomogeneous, the inhomo- 
geneities being large in comparison with specimen 
size. The specimens were inclined to flake in grinding 
and even those satisfactorily prepared tended to give 
a value of breakdown voltage not representative of the 

ial as a whole. . 

The report first deals with the cutting of the test 
specimens and their sizes. This was not purely a 
geometrical question, as some mouldings when section- 
alised exhibited porous parts, so that representative 
values of properties of the material could not be 
obtained from a test piece selected indifferently from 
any part. A further consideration which had to be 
kept in mind is that some parts of a moulding are 
subjected to greater electrical or mechanical stresses 
than others, and if significant information about the 
usefulness of the moulding was to be obtained, the 
portion tested should be the part normally subjected 
to the stress applied in the test. The detailed examina- 
tion of the possible ways in which test pieces could be 
cut from mouldings showed that one 1 mm. by 5 mm. 
by 10 mm. could be obtained from 97 per cent. of the 
various lamp-holder, tumbler-switch, ceiling-rose and 
other salle examined. The tests carried out 
covered impact strength, cross-breaking strength, 
crushing strength, specific gravity, electric strength, 
surface resistivity, water absorption, plastic yield, 
and heat resistance. It is clear that the very small 
test piece which could be cut from 97 per cent. of the 
ainda while suitable for some tests, such as 
surface resistivity, could hardly be satisfactory for 
others and in most cases omg % oo were 
also em . For crushing strength, for instance, a 
py ppg in diameter and height could be 
cat from 90 per cent. of the specimens. In all cases, 
however, the test pieces were very small and the 
greater part of the report is taken up with descriptions 
of test methods applicable to such miniature specimens, 
and with the results obtained. These latter are too 
extensive to be effectively summarised, and it is not 

ted that they should be taken as other than 
tentative. It is desirable that the test methods 
described should be tried out under industrial condi- 
tions, and further development is necessary before 
they could be incorporated in rigid specifications. 





Tue PrRopUcTION OF ELECTRICITY IN FRANCE.— 
Figures given in Le Génie Civil show that the production 
of electricity in France, after rising steadily in the years 
before the war, suffered a considerable setback during 
the German occupation. Between 1929 and 1939 the 
total annual production rose from 14,352 million kWh 
to 20,227: million kWh, that generated in thermal 
stations remaining fairly constant at about 8,000 million 
kWh. Hydro-electric stations accounted for the rest. 
Between 1940 and 1944 the total annual production fell 
from 18,834 million to 13,608 millionkWh. The maximum 
annual production of the thermal stations in this period 
(in 1942) was 7,599 million kWh and the minimum (in 
1044) was 5,477 million kWh. The corresponding figures 
for hydro-electric stations were 12,170 million in 1941 
and 8,131 million in 1944. 





BRINELL HARDNESS TESTING 
MACHINE. 


Sivce the invention of'the Brinell hardness testing 
machine in the year 1900, though the principle has 
remained unaltered, the machine itself has been subject 
to a number of . Probably the latest form of 
apparatus is the Avery No. 64/1416 Brinell hardn 
testing machine shown in the accompanying illustra- 
tion. As may be inferred from the small motor, visible 
at the base of the machine at the back, the machine is 

wer-operated, the application and release of the 
load being effected by means of a hydraulic p and 
cylinder, the former being actuated by ge motor. 
The amount of load is, of course, determined by weights 
acting at the end of the long arm of a single lever 
mounted on knife edges. The weights are movable 
and enable loads to be imposed by the ball penetrator 
ranging from 250 kg. to 3,000 kg. The machine is 
manufactured by Messrs. W. and T. Avery, Limited, 
Soho Foundry, Birmingham, 40, and has a number of 
interesting features. It is suitable for tests which 
require high precision, such as are desirable in research 
work and those which are made for such purposes as 





the inspection of aap aie of similar parts which 
withi 


are to conform, definite limits, to a specified 
of hardness. 
construction of the machine is perhaps best 
explained in connection with the method of opera- 
tion. The work, or specimen, to be tested is carried 
on a hardened steel platen attached to a substantial 
elevating screw operated by a large handwheel on the 
base. When the platen is at its lowest position, there 
is a clear depth of 15 in. between its surface and 
ball, while the distance from the centre of the screw 
to the face of the column is 7} in. There is thus room 
for the handling of work of considerable size. In certain 
cases it may be more convenient to replace the flat 
platen by a work-holding fixture. The machine can be 
mounted on a reasonably level bench or estal at 
such # height that the point of contact of the ball and 
specimen is at eye level when under load, the operator 
being seated in front of the machine with the various 
controls all within easy reach. No holding-down bolts 
are necessary. The ball holder, which must be capable 
of being changed readily so that different sizes of 
ball can be used, is attached to the loading spindle by 
: ~~ soe — The star wheel rege Fay # the 
older is for shortening or lengthening loading 
spindle to give fine adjustment. ing the speci- 
men to be ready to hand, the o tor, having pre- 
viously fitted the correct ball holder and adjusted the 
weights to the desired load, first presses starter 
button, not visible in the illustration, but situated on 
the left-hand side of the base of the machine, and then 
moves the ball-ended control lever at the top of the 
machine in an upward direction. 

These two movements. start the motor-driven pump 
and cause the word “set” to appear at the glass- 
fronted window seen in the front of the machine at 
the top. He next places the specimen in position on 
the platen, which he elevates by manipulation of the 





screw handwheel until the specimen is almost touching 
the ball. Actual contact is then made by the fing 
adjustment provided by the star wheel. © control 
lever is next moved downwards, this allowing the load 
to come on to the ball at any desired rate. The parti- 
cular rate is controlled by the knob seen to the right 
of the window, and is indicated by movement of a 
mark in that window. The speed of loading can thus 
be regulated precisely and may be either slow speed for 
special precision tests or a relatively high speed for 
tests on repetition work. In any case shock and impact 
loadings are avoided, since the speed of load appli. 
cation is slowed down as the test proceeds. Excessive 
speed is, moreover, prevented by a safety device in the 
h ulic . If the specimen be incorrectly 
if there should be any over-deflection of it, or 
if it has been omitted altogether, a signal of “‘ no test ” 
appears in the window. The machine cannot suffer 
——- from any of these abnormal conditions. 
load is ——_ the indicator ceases 
to show movement, © fully-loaded condition is 
allowed to continue for 15 seconds, at the end of 
which time the operator moves the control lever 
upwards and rotates the star wheel to lift the ball out 
the impression and clear of the specimen. The 
machine is now ready for the next test and needs 
no further adjustment by the elevating screw when 
repetition work on specimens of the same thickness is 
being done, or when it is desired to make more than 
one impression on different parts of the same specimen. 
The diameter of the impression is measured, as is 
customary, by means of a microscope. The microscope 
recommended has been designed to read impression- 
diameters up to the 7-mm. limit for Brinell testing. It 
will be evident that, since the load is applied at a 
controlled rate, which is adjustable, consistent condi- 
tions can be maintained in any series of tests. The 
makers claim that the machine provides a quick, 
efficient and reliable means of making the Brinell 
hardness test and that it needs the minimum of main- 
tenance, an ordinary amount of care and attention 
keeping it fit for constant use. The operator requires 
little skill to obtain reliable results. The body of the 
machine is of cast iron and is designed so that it is 
rigid and all the working parts are cased in, though 
readily accessible. The motor is situated outside the 
base to prevent overheating. 





NOTES FROM SOUTH AMERICA. 


Tue South American countries are in such urgent 
need of new machinery, etc., that they are seeking 
early clarification regarding possible deliveries from 
overseas now that the war has ended; for example, 
they are anxious to ascertain the amount of credits 
which they can obtain from North American sources for 
industrialisation purposes, as well as the quantity 
of heavy equipment, such as machinery, which the 
United States will supply to them. It is important 
to note that, not only is the United States in a parti- 
cularly favourable position to supply Latin American 
industries with the machinery and equipment they 
need, but that the placing of such articles in Latin 
American markets is greatly facilitated by the publi- 
cation at regular intervals, and the free distribution of, 
various illustrated reviews in _— and Portuguese, 
containing details of new mechanical improvements, 
types of machinery and of materials for industries, 
technical articles written by specialists, a series of 
practical suggestions for mechanical workshops, and, 


the | in some cases, the names and addresses of suppliers of 


machinery and equipment. 

There is a great desire in most Latin American 
countries to obtain British goods as soon as ible, 
partly because of the confidence which British goods 
and trading methods inspire, and also for the sake 
of traditional friendly ties. While there is full apprecia- 
tion in Latin America of the post-war difficulties of the 
United Kingdom and of the fact that time is needed 
for the switch-over from war to peace production, local 
British trading circles in South America fear that any 
delay may result in Britain’s competitors stealing a 
march, and it must be remembered that a market once 
lost is difficult to regain. These remarks are especially 
applicable to Argentina, where, it is to be noted, the 
unsettled political situation has had no pronounced 
effect on the buoyant economic conditions. Political 
developments are largely superficial, and general 
conditions in Argentina in fact inspire more confidence 
than in most other countries. The chief problem is the 
acute shortage of fuel, machinery, vehicles and spare 
parts, which has grown steadily worse. The urgent 
need of fuel has forced Argentina to burn valuable 
products like wheat, linseed and maize in place of coal 
and petroleum, so that Argentine cereals which may 
have fed the hi ples of Europe have been used 
to keep the wheels of industry i Fuel sho’ 
and the impossibility of importing rolling stock make 
it very cult to bring agricultural products to the 
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are most urgently required. Such goods—of which 

there is an enormous accumulated deficit—are princi- 

y motor cars, motor lorries, agricultural machinery, 

pay eds rolling-stock, tramears, vil-drilling machi- 
ve 


nery 

a n Argentina and the United Kingdom, since the 

between ’ 

goods w tina most urgently needs to import 

are the leading British export lines. For a considerable 

time, the Argentine State we’ have been anxious 

to import new machinery, especially oi ip- 

vat, anil an Gelding & 4 deena wes teal 

the opening. of a credit for 25,000,000 pesos (say, 

1,500,0001. sterling), for the purchase of machinery, 
ials, ete 


Brazil also is in urgent need of factory and transport 
equipment. Vessels arriving at Santos from Sweden, 
France and Portugal during the past few weeks have 
brought considerable quantities of machinery made in 
Sweden and Switzerland. One vessel alone brought 
upwards of 400 tons of textile mac from the 
latter country. One of the factors limiting a further 
e ion in Brazil’s exports of cotton textiles is the 
difficulty of obtaining ves of textile machinery, 
and it is urged that restrictions on the import of used 
textile should be removed since, if Brazil is to 
wait unti! supplies of new machinery are available, the 
opportunity of increasing exports of cotton textiles 
may have passed. A decree has been issued in Brazil 
authorising a hydro-electric company to exploit the 
great Séo isco river and to develop a region with 
a radius of 280 miles, comprising the States of Bahia, 
Alagoas, Sengipe and Pernambuco. The Brazil Federal 
Treasury put up 51 per cent. of the capital, which 
will be about 2,500,000!. A further decree authorises 
the State of Rio de Janeiro to organise and a 
a limited liability company, styled Empressa i- 
nense de Energia Electrica 8.A., to exploit electric 
un ings in the State which have hitherto been 
controlled the Government, and to proceed with 
further developments. 

The .Government-owned Sorocabana Railway in 
Brazil has been authorised to contract a loan of 
1,500,0001. sterling to be spent in extending its lines to 
Santos. This constitutes part of the scheme to relieve 
congestion at the Santos docks, which is expected to 
become accentuated as soon as sea traffic increases. 
Certain details have been published recently of the 
programmes for dock extensions and ipment at 
Santos, the total cost of which is expected to be about 
2,500,0001. sterling. The port works will include the 
construction of several new dock warehouses, loco- 
motive sheds and locomotive repair shops, shops for 
the construction and repair of railway wagons for dock 
traffic, and a docking pier with 320 m. of warehouses. 


The pier is to be equipped with 20 electric cranes, 
and the existing 34 ic cranes are to be replaced. 
Ten Diesel-engined self-propelled cranes are part of 


the new equipment, as well as 12 cranes for service 
between the warehouses. New rolling stock, shunting 
tractors, etc., are also on order. A new wheat storage 
silo to hold 18,000 tons is to be constructed, making 
a total capacity of 30,000 tons available. Six new 
oil tanks were built during the war, with a total 
capacity of 36,000 tons, and these have been con- 
nected to the dock area by a pipe-line nearly 4 km. 
long, capable of conveying 600 tons an hour. 

The following are the salient points of the Report for 
1944 of the Companhia Vale do Rio Doce, 8.A., which 


is now developing the iron mines formerly owned by 
the Itabira Iron Ore Company and is operating the 
railway Hepes thie. iihees Gs Gh pant of Victoria. Work 


completed up to the end of May this year included the 
re 0 185 km. of new track, renewing 297 non 
oO building 14 bridges, and boring a tunne 
1 km. in length. Railway material imported from 
the United States in 1944 amounted to 8,452 tons, 
which brought the total of material imported up to the 
end of that year to 58,963 tons. Due to improvements 
effected in the company’s lines, renewals of rails and 
sleepers, and the use of 18 ‘‘ McArthur” locomotives 
and 350 wagons which had been received from the 
United States, there was a substantial increase in the 
volume of iron ore transported, from 61,599 tons in 
1943 to 154,000 tons last year. A further 12 loco- 
motives and 300 wagons for this concern are 6: to 
arrive in the near future. Work completed mines 
included the construction of 75 km. of roads, a number 
of workmen’s houses and an electric power transmission 
line 30 km. in length. Two ore-crushers, each with a 
cain HEE dikiee Rous ae cme te ee 
conveyor- 950 me , to transport the ore 
from the crushers to pa The modern mechani- 
cal e for loading shi 

ins at the begi of 
ship of 9,000 tons in 10 hours, com: 
previously takerl for manual lo : 
construction of quays at the port is almost completed. 
Steelworks are to be erected at the town of President 


20,000 ; and other industries which are to be set up in 
towns of the Rio Doce Valley, include a plant for fine 
shoal products and a tertile: pil The completion she 
company’s of equipping the mines 
improving the ‘railway, it is believed, will raise the 
of ore produced to 1,000,000 tons per annum, 
which would enable it to be delivered at United States 
Se ee ee Se ee ee ee 
rior. 

Chile, the Minister of the Interior has requested 
Congress to authorise the Santiago Water Company 
to contract a loan of 20,000,000 pesos for the purpose of 
extending and improving the water services of Santiago 
and the surrounding district. The recently-formed 
National Transport ion in Chile is engaged in 
taking over the tram *bus services and will probably 
purchase 600 *buses from the United States. A large 
aerodrome is to be constructed in Antofagasta, and a 
project is being discussed for the enlargement of the 
aerodrome at Los Cerrillos ; it is intended to improve 
the equipment there and to build cpnerete runways 
capable of accommodating aircraft of up to 70 tons. It 
is expected that 1,200 metres of runways will be com- 

leted during the present year, and 5,000,000 have 
ue earmarked for this purpose, The State 
Railways have begun to make use of the loan of 
5,000,000 U.S. dollars granted by the Export-Import 
Bank in 1942. Railway material previously unobtain- 
able owing to war co mepe is now to be purchased —— 
shipped. The president of the Export-Import is 
reported to have said that additional loans for a total 
of 3,200,000 U.S. dollars have been granted to the State 
Railways for the purchase of material in the United 
States 


Under the special Public Works Plan (Law No. 8,080), 
the Chilean Government have allocated approximately 
27,000,000 pesos for the renewal and improvement of 

rt equipment At present, the port of Valparaiso 
oo” 72 cranes (36 electric, 16 steam and 20 others, 
including one 60-ton hydraulic crane) in use on six 
wharves. According to proposals recently put forward, 
it is necessary to increase this number to at least 100 
to be able to handle the increased shipping traffic, which 
is expected to reach and exceed pre-war density in 
about six months’ time from now, a large number of 
arrivals ha’ already been announced for the months 
of October, November and December. Other equip- 
ment required includes locomotives, trucks, and port- 
able cranes for use inside the warehouses, According to 
recent local Press announcements, a sum of 12,500,000 
pesos has just been allotted with which to commence 
the acquisition of the required equipment. Mexico also 
is giving much attention to the improvement of port 
facilities, among many other public works. Authorisa- 
tion has just been given for the issue of Government 
bonds to the amount of 25,000,000 tom to be devoted 
mainly to the development of the ports of Salina 
Cruz and Puerto Mexico. Conditions continue pros- 
perous in Peru, which is still in an early stage of develop- 
ment, with tremendous scope for expansion in com- 
mercial and industrial activities. The post-war demand 
for equipment, imports of machinery and vehicles is 
growing already, as is shown by the fact that, in the 
first half of 1945, they jumped in value to 1,672,000I. 
and from 1,052,000/. in the corresponding period of 
1944, 





TECHNICAL AND SCIENTIFIC REGISTER.—For the 
special benefit of demobilised men and returned prisoners 
of war who are scientists, professional engineers, archi- 
tects and surveyors, the Ministry of Labour and National 
Service have asked us to invite attention to the service 
provided by their Appointments Department’s Technical 
and Scientific Register, at York House, Kingsway, 
London, W.C.2. (Telephone TEMple Bar 8020.) Before 
calling, inquirers are asked to write or telephone for 


appointments, stating their occupation, qualifications | P0Ses 


and the purpose of their proposed visit, so that they will 
not be kept waiting. 


Joun M. HENDERSON AND Company, Limrrep.—Dur- 
ing the war, the King’s Works of Messrs. John M. Hender- 
son and Company, Limited, at Aberdeen, were fully 
engaged on the construction of carriages for 5-5-in. 
howitzers, ammunition hoists, Bailey bridge and Chur- 
chill tank parts, and other munitions. They are now 
reverting to their normal manufacture of cranes, caple- 
ways, dragline. excavators and other material-handling 
plant, particulars of which are given in a brochure on 
“‘ Mechanical Handling and Transporting,” a copy of 
which we have received. A folding map indicates the 
location and products of their associated companies in 


ted, the Illinois Stoker and Construction Company of 





Great Britain, Limited, etc. 


Wurtz the manufacture of glass has its roots in 
antiquity, the production of that variety of it known 
by the trade name of “ Fi ” is a comparatively 
new industry. A short account of the properties and 
uses of this material, and of some of the processes 
employed in its manufacture by Messrs. Fibreglass, 
Limited, Firhill, Glasgow, N.W., is given below. As 
its name implies, Fibreglass consists of fine filaments 
of pom the manner Rar we th filaments are 
assembled depends m the parti urpose to 
which the material i to be applied. There is, for 
example, what is called “‘ bat. wool,” consisting of, rela- 
tively short filaments felted together into a matress- 
like form. Then there is continuous Fibreglass, which 
consists of uninterrupted filaments twisted together 
into threads of the desired diameter, and of any length, 
which threads can be woven into flexible cloth in the 
Finally, thon are linen, wy Beer gg — Page cemr . 

i , there is the sta) process. is consists 
of filaments ranging tocetea 6 in. and 15 in. in length, 
these being twisted into a yarn which can be woven 
into sheets or spun into ropes, this form of Fibreglass 
Coons, © mentees St cinetes, pad Kicese penteen eae 

oes the continuous filament. It should be noted also 
that the composition of the glass is not invariable ; the 
basic glass is modified to meet particular requirements, 
to provide, for example, high electrical insulation, or to 
resist the attacks of certain chemicals. 

The early history of drawn glass needs little com- 
ment, it having been used for decorative purposes as 
“ar back as the Thirteenth Century. Little use was 
made of it industrially until, in the 1914-18 war, Ger- 
many was driven to experiment with its production to 
replace, for insulation, etc., the asbestos which was then 
unobtainable in that country. The first plant was 
crude, the pra glass thread being wound on the 
empty rim of an ordinary statio. bicycle, but, later, 
multiple wheels were used Wik & meckatiical drive in 
place of a man ing. In 1931, the material was 
produced in the United States by employing steam jets 
to draw out minute streams of molten glass; this 
method is used in some of the manufacturing processes, 
in principle at all events, by Messrs. Fibreglass, Limited. 
Before outlining this process, however, some reference 
may be made to the preparation of the stock. 
The raw materials, as sand, soda ash, dolomite, 
felspar, alumina hydrate, burnt lime, boric acid, 
magnesium carbonate, etc., are combined in the o 
portions required and fused in a gas-fired or oil-fired 
tank at a temperature of about 1,450 deg. C. The 
melting process is accompanied by periodical stirring, 
sampling, etc., until the batch of glass has the desired 
characteristics. It is then poured on to a water-cooled 
plate, the slabs thus formed being gubsequently broken 
up into pieces convenient for the product manufactur- 
ing . When continuous filaments are required, 
the glass is formed into ordinary “ marbles ”’ in a special 
machine, as these uniform pieces are more easily handled 
and their rate of melting more readily controlled than 
would be the case with irregular fragments. 

In manufacturing the bat wool, the numerous small 
streams of remelted glass are discharged from minute 
holes in platinum bushings into a transverse stream 
of high-pressure steam. is stretches out the streams 
into very fine filaments, and, naturally, ultimately 
breaks them, with the result that an almost cloud-like 
mass of filaments between 8 in. and 15 in. in length is 
blown into a receiving hood. From the hood the 
glass wool gravitates on to a moving belt conveyor 
on to which it falls in a layer about 10 in. deep and 
having a density such that the weight in the deposited 
condition is 4 lb. per cubic foot. Since the individual 
filaments fall at alls angles in the horizontal plane, some 
felting takes place, but although the mass has sufficient 
coherence to be handled to a certain extent, it is not 
suitable for applying in this condition for such pur- 

as insulation. It is accordi ly com- 
ressed to a degree a iate to the icular form 
A which it is to be Bi. ome bag this coumaatedon resulting 
in a range of weights of from 3 Ib. to 12 Ib. per cubic 
foot. Naturally, a considerable proportion of the whole 
volume consists of minute air spaces, which, of course, 
contribute to the heat-insulating and sound-insulating 
properties of the wool. With regard to the first charac- 
teristi¢, authoritative independent tests show that the 
thermal conductivity, for wool of 3 Ib. per cubic foot 
and 1 in. thick, is 0-23 B.Th.U. per square foot per 
hour per deg. F., while for a density of about 5 Ib. per 
cubic foot the corresponding figure is 0-22 B.Th.U. No 
specific figures are available for sound insulation. 

The wool is made up for the insulation of large areas, 
such as the lagging of boilers, tanks, walls and roofs 
of buildings, etc., in the ways generally adopted for 
similar materials ; that is, it can be held between two 





layers of ordinary wite netting, cotton 
scrim, fireproof or plain Kraft paper or Fibreglass 
cloth. The whole mat in the textile coverings can then 


be quilted or sewn, as required. The standard size of 
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these sheets is 9 ft. by 3 ft., in a range of thicknesses 
from } in. to 2 in. Smaller sheets are made for lagging 
large pipes, etc., as well as strips or bandages which 
are wrapped round the pipes, but a more interesting 
application for this purpose is in the form of rigid 
sections. Clearly such sections necessitate the use of 
some sort of bond between the fibres if they are to 
retain their shape. In Fig. 1, two sheets of the wool 
are seen being 5) with this binding material, 
while Fig. rig: Sy ~ sprayed  cctial teins rolled 
round a mandrel or rod of the same diameter as the 
pipe to which the covering is to be applied. After 
drying, which can be seen in .progress in the back- 
ground of Fig. 2, the section is finished on the mandrel, 
to. give it a smooth and even surface, by an ordinary 
turning operation, illustrated in Fig. 3. The sections 
are then detached from the mandrel by splitting them 
in an axial direction with a sharp knife. The necessary 
recesses for joint sleeves, etc., can be readily cut out of 
the inside of the sections, which are held in place on 
the pipes by metal bands pitched about 12 in. apart, 
the sections being covered, or not, with canvas as 
desired. The standard length of rigid sections is 3 ft. 
for pipes ranging from } in. to 12 in. bore, the sheets 
being of various thicknesses from } in. to 1}. in. 

The manufacture of continuous-filament Fibreglass 
is entirely different from that of bat wool and, moreover, 
the composition of the glass is different, since many of 
the products are used for electrical insulation and the 
— of dielectric strength is of importance. As 

ady stated, the basic glass is formed as ordinary 
‘“* marbles,” which are small spheres, each weighing 
about 4 oz. These are fed mechanically into a small 
electrically-heated furnace holding about 4 Ib. of glass. 
The bottom of the furnace holds a platinum “ bush ” 
having 102 holes. These are drilled to 0-033 in. in dia- 
meter and reamered out to 0-037 in. in diameter. 
The molten glass is slightly cooled on leaving the 
platinum and is, therefore, in a viscous condition 
when it is drawn vertically in a filament 0-0002 in. in 
diameter, that is, about one-fifth of the diameter of an 
average human hair. The photograph reproduced in 
Fig. 4, opposite, is of the bottom of a continuous 
furnace, and the operator is seen in the act of drawing 
out one of the filaments from its hole and holding a 
group of others in her left hand, though these cannot 
be so clearly distinguished in the reproduction as in 
the original photograph. The furnace is, of course, 
charged and drawn continuously, though only one 
marble is fed in at atime. A single marble will produce 
102 filaments each over a mile long. 

The collection of 102 filaments is led from the fur- 
nace over a pad which coats it with a special emulsion 
to prevent separation and passed round a rapidly- 
rotating vertical spindle below the furnace, but not 
visible in Fig. 4. From this spindle the thread is led 
on to a drum rotating at over 4,000 r.p.m., a process 
seen in operation in Fig. 5. The loaded drums seen in 
the foreground are ready for the twisting machine 
shown in Fig. 6; the drums can be recognised at the 
top of this illustration. The vertical bobbins seen at 
the bottom, and on which the twisted thread is wound, are 
then transferred to the warping machine which arranges 
the threads in paralle] strands ready for use in the 
loom. A collection of threads from the set of bobbins 
is seen in Fig. 7, on page 376, passing through the reeds 
of the machine. This particular operation is that of 
preparing the warpforatape. The width ofthe tape can 
be seen where it between two collars visible-near 
the operator’s left hand. These collars form part of the 
automatic length-recording mechanism, the number of 
yards warped being indicated on a dial gauge. Warping 
is, of course, also required prior to the weaving of con- 
tinuous filament cloth which is made of the standard 
width of 36 in. and with a range of thicknesses of from 
0-002 in. to 0-017 in. Cloth weaving is shown in Fig, 8, 
this illustration emphasising the fact that the glass 
threads are woven on standard textile looms. The 
actual operation illustrated in Fig. 8 is the splicing of a 
broken warp thread, a common enough incident in weav- 
ing linen, cotton, etc., and by no means peculiar to 
Fibreglass weaving. 

The processes illustrated in Figs. 5 to 8, while not 
requiring any detailed description serve very well to 
show the remarkable flexibility of the glass filaments 
and also to correct a common tendency to regard glass 
fabric as inherently brittle. As a matter of fact, while 
the filaments have less extensibility than most organic 
fibres, fabric made from them is strong and flexible. 
The ultimate tensile strength of a single filament of 
about the normal diameter of 0-0002 in. works out to 
over 1,000,000 Ib. per square inch under laboratory 
conditions. Translated into practice, this means that 
a tape made from them and measuring 0-25 in. wide by 
0-01 in. thick, will carry a tensile load of 70 lb. before 
breaking, while a tape 1} in. wide by 0-02 in. thick will 
carry 850 Ib, ‘The tensile strength is but little affected 
by heat. When subjected to a temperature of 300 deg. 
C. for 5 minutes, continuous Fibreglass tape retains 
from 87 per cent. to 92 per cent. of its original strength. 
Cotton tape after this test has not sufficient residua] 
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strength to bear any tensile load, while the best asbestos 
tape loses approximately 54 per cent. of its original 
strength. An interesting test on continuous Fibreglass 
tape is the “ whipping ” test. This is carried out by 
attaching one end of the tape to the edge of the rim 
of an overhung pulley 13 in. in diameter, while the 
other end is anchored to the pulley bearing bracket in 
the same vertical plane and at such a distance that when 
the point on the pulley is at its maximum distance from 
the fixed point there is a sag of 1 in., the tape being 
17 in: long. The pulley is rotated at 300 r.p.m. and the 
tape is continuously ‘‘ whipped,” never, of course, owing 
to the “slack,” having a direct tensile stress imposed. 
This test is virtually a fatigue test and a normal result 
is 26,500 flexures before the tape breaks. 

It must not be assumed, however, that continuous 
Fibreglass sheet or tape will resist abrasive wear; no 
claim is made for that property. Whatever the future 
may hold, the material, at the moment, is not offered to 
resist wear, though possible applications are for window 
curtains and other furnishings, its value in these 
directions lying in its fireproof properties and the 
facility with which it can be cleaned. It is, of course, 
moth and vermin proof, these latter qualities rendering 
it additionally suitable, in the bat-wool form, for 
insulating the walls and floors of buildings. As to 
Fibreglass tape, normal sizes made range from in. to 
1 in. wide by from 0-003 in. to 0-009 in. thick. It is 
chiefly ee for electrical insulation, the glass used 
being from alkali metal oxides. Its thermal 
conductivity has already been mentioned, but some 
notes on temperature resistance and dielectric strength 
may be of interest. With regard to the former, all 
types of Fibreglass can be relied upon for use up. to 
900 deg. F., though it is also made, for special applica- 
tions, for use at temperatures as high as 1,200 deg. F. 
The limiting factor, we understand, is not the Fibreglass 
itself, but is due to the different materials which are 
ancillary to it and are used for specific purposes ; for 
instance, the facing materials of Fibreglass insulating 
blankets and the various lubricants and other chemicals 
with which it has to be reinforced. At the other end 
of the temperature scale, Fibreglass is unaffected by 
intense dry cold. 

As regards dielectric strength, Fibreglass insulation 
as it leaves the loom has about the same dielectric 
strength as that of equivalent cotton textiles, but 
if it be washed to remove surface contamination, this 
strength is increased by about 3 per cent. A com- 
parison of the dielectric strength of cotton and Fibre- 
glass impregnated with black varnish shows that, at 
normal room temperatures, there is very little difference 
between the two materials. When they are heated 
for two hours to 350 deg. F., the dielectric strength 
of the Fibreglass is 11 per cent. higher than cotton, 
while, after heating for two hours to 400 deg. F., the 
difference is still higher, namely, 2¥ per cent. With 
yellow varnish, the Fibreglass is 11 per cent. superior to 
eotton with no heat treatment of either material, and 
40 per cent. better after heating to 450 deg. F. for two 
hours. Apart from the use of tape for electrical 
insulation, the continuous filament is braided into tubu- 
lar sleeves which can be slipped over wires, the range 
of sizes of the sleeves being from’ 4 in. to 34 in. bore. 
The continuous filament is also made up in the form of 
tying cords with a range of from 4 in. to j in. in dia- 
meter. It should be accepted that glass-insulated wire- 
wound jobs should receive the same care in the final 
impregnation as any other type of insulation. At the 
same time, glass insulation can be successfully used 
in isolated cases without impregnation, the assumption 
that a film of moisture on the surface of the films 
might form a conductor to earth having been found 
to be invalid in practice. 

The third of the three main forms of Fibreglass 
referred to earlier may now be described briefly. This 
is the variety known as staple fibre, and, as stated, 
has filaments of varying lengths not exceeding 15 in. 
The manufacture of this staple fibre was originally 
carried out by the process shown in Fig. 9, on page 376. 
The glass, which is of a composition prepared to resist 
chemical action, is melted in a small electrically-heated 
furnace. This is provided with a number of minute 
holes through which threads of the viscous glass are 
first drawn out manually by an operator and attached 
to the rotating drum partly visible in the bottom left- 
hand torner of Fig. 9. When the drum has a sufficient 
load, rotation is stopped and the mass of fibres is cut 
by a sharp knife in a direction axial to the drum and 
removed for the next operation. This process, however, 
has been now largely superseded by one resembling that 
used for the manufacture -of bat wool. The small 
streams of viscous glass, as they emerge from the 
furnace bush, are blown into filaments by jets of steam. 
The jets direct the filaments on to a rotating drum, 
but they are not coiled on to it as in the earlier process 
but are merely passed on by the drum in the form of a 
bundle, or sliver, to a winder, the speed of rotation 
of which ‘can be adjusted according to the weight 
of sliver desired. This weight can be varied between 
2-5 grains and 6-5 grains per lineal yard. From the 
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winder the sliver is guided on to cardboard tubes for 
the next process. 

When the desired weight of sliver has been deposited 
on @ tube, this is removed, weighed and checked, and 
Pavsrd on to the machine illustrated in Fig. 10, page 376. 

this machine the sliver is twisted into yarn, passing 
in the process from the cardboard tubes seen at the 
top of the illustration to the bobbins visible at the 
bottom. It will be understood that, in the bat wool 
process, the filaments are deposited in a mat and that 
some felting takes place, whereas, in the staple-fibre 
process, the filaments making up a sliver all lie parallel 
to one another. The result is not a continuous yarn, | 
but a yarn made up of filaments from 6 in. to 16 in. 
long, and, as a whole, having no pronounced tensile 
8 The yarn, however, is strong enough to 
stand up to the subsequent twisting and weaving 
processes. The difference in the appearance of the 
conti fil it yarn and the staple-fibre yarn will 
be obvious from a comparison of Fig. 6 with Fig. 10. 
The individual filaments of the staple fibre are approxi- 





mately 0-003 in. in diameter, and the yarn, since the 
filament ends are free, has a somewhat “ woolly ” 


ya The staple fibre is woven into cloth for 
ical filtration, into tapes for lamp wicks, and into 
ropes for insulation, its more open texture lending itself 
more readily to these applications than the closer 
weave of the continuous ents. A thicker fibre can 
be used in bat form for either chemical filtration or the 
filtration of gases. In this latter connection, it may be 
mentioned that it is also made up in the form of 
compressed mats enclosed in a perforated metal frame. 
cone Sea ae tk nn ceeee Slew 
assembly. These r panels are made in a variety 
of sizes from 10 in. square to 25 in. by 20 in.; all are 
2 in. thick. 

There are many other uses to which the several forms of 
Fi are put, but it is impracticable to enumerate 
them here. There is, however, one other aspect of the sub- 
ject to which reference should be made, this being the 
commonly-accepted belief that the presence of commin- 
uted its may give rise to silicosis and othertroubles, 
or cause difficulties with bearings, etc. With regard to the 
effect on health, authoritative medical opinion seems to 
be agreed that there is no risk of silicosis developing, 
this disease being due to free silica, while glass con- 
tains silicates only. From the several hundreds of 
female operators employed in the manufacture of 
Fibreglass, no complaints arising from the handling 
of fibres of diameters up to 0-0003 in. are received. 
With fibres of from 0-0005 in. to 0-0008 in. in diameter 
some discomfort may be caused at first, but new 
rn. ape f me immune. It is stated that in 

ing o us glass no special precautions 
are i by the various authorities, such as the 
F te. As breakdown in use, 
the material when subject to vibration does not break 
up and com itself. On the other hand, a mass of 
the bat wool, when first compressed and subsequently 
subjected to vibration, will e to its original 
density, a property which is in such applications 
as the packing of the unencased wool in the walls of 
refrigerating vans, etc., since there is no risk of large 
air spaces developing. No trouble from access of 
glass to bearings, etc., has been reported ; neither is 
there any record of the fibres becoming amorphous 
and turning to powder through age or chemical action. 





BrRiTIsH WIRELESS EQUIPMENT FOR URUGUAY.— 
Messrs. Marconi’s Wireless Telegraph Company, Limited, 
Marconi House, Chelmsford, inform us that they have 
been awarded the contract for a new broadcasting station 
by Radio Rural, Montevideo, Urnguay. The equipment, 
comprising a 5-kW medium-wave transmitter, is being 
constructed at the firm’s works at Chelmsford. It will 
be capable of operation directly from the local power 
mains and, when completed, will work on the wavelength 
of 492 metres. 

CRUCIBLE AND TOOL STEEL ASSOCIATION.—A new 
body, the Crucible and Tool Steel Association, has 
recently been formed in Sheffield for the purpose of dealing 
with all questions of a technical and commercial character 
affecting the crucible and tool-steel industries. The 
old-established Crucible Steel Makers’ Association will 
continue to operate but it will deal, as heretoforé? with 
jabour matters only. Mr. S. H. Le Tall, chairman and 
managing director of Messrs. Watson, Saville and Com- 
pany, Limited, who,as stated on page 328, ante, hasrecently 
vacated the Presidency of the Crucible Steel Makers’ 
Association, has been elected the first President of the 
new Association. Mr. L. Chapman, of Messrs. Wm. 
Jessop and Sons, Limited, and Mr. W, Brazenall, of 
Messrs. Walter Spencer and Company, Limited, will 
represent the crucible, tool-steel and high-speed steel 
industries on the newly-constituted Council of the 
British Iron and Steel Federation. The secretary of the 
Crucible and Tool Steel Association is Mr. OC. E. Beil, 
and the temporary offices are at 59, Olarkehouse-road, 
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; Thomas i : vor 
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Francis Helm, R.N.R., Lowestoft; Samuel Hoole, 
Crewe; James Fenwick Howey, Gateshead; Alexan- 
der Cairo; Brian A. McLaughlin, Glasgow ; 
Robert , Dumbarton ; Charles Procter, 
Great Yarmouth ; Commdr. (E.) Frederic John Ricks, 
R.N., Worthing ; 
Ferrers; Alexander th Sowter, Bish 3 
Me: Stell, Swansca; Captain Peter W. 
R.E.M.E., Weston-super-Mare ; Commdr. (E.) Edwin 
Arthur Whittle, R.N., Coulsdon ; Lt.-Commdr. 
(E.) Denis Harvey Wildish, R.N., Devon ; 
Archibald Walker Wilson, Greenford; Arnold Law- 
rence Young, R.N.R., Wilhelmshaven. 
Associate to Member—Harold Edward Pinches, 
Liverpool ;- Donald Fisher Sheffield; Rudolf 


Ross, 
Wincenty Jozef Wolman, London, E.C.2. 
Associate Member.—Milburn Smith Crozier, Bromley ; 
Anthony Oates, Grantham ; Thomas Maddison Pallas, 
Glasgow ; Lieut. (E.) Arthur Harry Poole, Greenock. 

Associate to Associate Member.—Lieut. (E.) Cedric 
Jennings Holyoake, R.N.R., Hornchurch. 

Graduate to Associate Member.—Frederick — 
Curry, Stockton-on-Tees ; Kenneth Maddocks, Stock- 
port. 
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ton; G. L. J. Bailey, A.R.C.Se., B.Sc., D.L.C.,, Ph.D., 
London ; C. Baker, B.Sc., Greenwich ; G. W. Bri ‘ 
M.Sc., Ph.D., Leeds ; J. Cates, A.R.C.Sc., B.Sc., D.1. 
Wem ; B. M. Crowther, M.A., Ph. 
tT. & MSc., Derby; W. F. Floyd, B.Sc., 
R.AF.; L. L. Fox, B.Sc., Greenwich; A. F. A. 
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United Statés Bureau of Mines. Technical Paper No. 677. 
Detonators: ‘Initiating Efficiency by the Miniature- 
Cartridge Test. By R. L. Grant and J. E. Trrrany. 
Superintendent of Documents, U.S. Government Print- 
ing Office, Washington 25, D.C., U.S.A. 

University of Ilinois. The Engineering Experiment 
Station. Bulletin Series No. 358. 4 Study of Radiant 
Baseboard Heating in the I=B=R Research Home. 
A Report of an Investigation Conducted in Co-opera- 
tion with The Institute of Boiler and Radiator Manu- 
facturers. By Atonzo P. Kratz and WaRREN 8S. 
Harris. The Director, The Engineering Experiment 
Station, University of Illinois, Urbana, Ill., U.S.A. 
[Price 35 cents.) 

The Transport Situation in Europe. No.2. September, 


Ernest Zipxes. A.-G. Gebr. Leemann & Co., Stocker- 
strasse 64, Zurich, 2. [Price 14 Swiss francs.) 
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Sheffield, 10. ; 


[Price 50 cents.) 
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PERSONAL. 


Proressor J. D. Cockcrort, F.R.S., has been selecteg 
as director of the Experimental Station for Atomic 
Energy at Harwell Airfield, Didcot, Berkshire. 

Mr. E. F. RELr, C.B.E., F.R.S., has been appointeg 
Principal of the College of Aeronautics which, as stateg 
on page 153, ante, is to be opened next year in temporary 
accommodation to be provided at Cranfield Aerodrome, 
near Bletchley, pending the provision of permanent 
Premises. Mr. Relf is relinquishing the position of 
Superintendent of the Aerodynamics Division of the 
National Physical Laboratory, which he has held sings 
1925. 


Dr. L. B. Prem, A.R.S.M., has been appointed 
manager of the research and development department of 
the Mond Nickel Company, Limited, in succession to 
Dr. W. T. Grirrrras, F.R.1.0., F.Inst.P., who, as 
announced on page 128, ante, has been made chairman 
of the company. The post of assistant manager, pre- 
viously occupied by Dr. Pfeil, has been filled by Mr. F, 
Dickinson, B.Sc., and Mr. H. W. G. HIGNETT, B.Sc., 
has been appointed head of the department's laboratories 
at Wiggin-street, Birmingham. 

Litvt.-CoLoneL K. G. MAxXwELi has resumed his 
duties as manager of the publicity department of the 
Metropolitan-Vickers Electrical Company, Limited. Mr. 
E. E. WALEER, who has been acting manager, has been 
appointed assistant manager. Mr. M. Hirp has relin- 
quished his routine duties with the publicity department, 
but is being retained as adviser on technical editorial 
publicity. 

Mr. THOMAS GaMMON, O.B.E., M.I.Mech.E., superin- 
tendent of Messrs. Vickers-Armstrongs Limited (Aircraft 
Section), Weybridge Works, Weybridge, Surrey, has been 
appointed a special director of the company. 

Mr. Noet Ker Luvpsay has been appointed the first 
director of the British Non-Ferrous Metals Federation. 
Mr. Lindsay will take up his appointment on December 1, 


+] 1945. 


THE CoprpER DEVELOPMENT ASSOCIATION, which during 
the war operated principally from a temporary office in 
Rugby, has now acquired premises at Kendals Hall, Rad- 
lett, Hertfordshire, to which all urgent communications 


. | anid applications for literature should be addressed. The 


Association will continue to maintain its registered 


M.Sc “| address at Grand Buildings, Trafalgar-square, London, 


W.C.2. 


Dr. Crrm Stranuey Smrru, B.Sc. (B’ham), hitherto 
research metallurgist, American Brass Company, Water- 
town, Connecticut, U.S.A., has been appointed Professor 
of Metallurgy and head of the newly-formed Institute 
for the Study of Metals, University of Chicago. 


Mr. F. S. Nayior, B.Sc., A.C.G.I., M.I.E.E., borough 


*| electrical engineer and manager, Gravesend, has been 


appointed chief electrical engineer and general manager 
of the Islington Borough Council Electricity Undertaking, 
to succeed Mr. A. P. MaCALIsTER, who is retiring. 

Messrs. Davip BROWN AND Sons (HUDDERSFIELD), 
LuatrepD, have notified us of the removal of their London 
office, the address now being Haymont House, 3, 
Panton-street, Haymarket, S.W.1. The telephone 
numbers are Whitehall 5061/2/3 and the telegraphic 
address is Dabrogears, Phone, London. 

SPECIALLOID, LimrrEeD, North Finchley, London, N.12, 
have opened a new Northern Ireland service depot at 
32, Linen Hall-street, Belfast (telephone : Belfast 27906). 
Mr. F. W. CatLaway, district engineer for the territory, 
will be in charge. The main distributors for the firm, for 
the Northern Ireland area are MODERN TOOL AND 
Equirment Company, Limrrep, 7, Cromac-square, 
Belfast. . 

Messrs. ANDREWS TOLEDO, LIMITED, announce the 
following additions to their board of directors :+—Mr. E. J. 
BATCHELOR, director of sales of the Darwin Group, and 
Mr. H. C. Yarre, general manager of production, Messre. 
Darwins, Limited. 





SCHOLARSHIP AWARDS IN NAVAL ARCHITECTURE AND 
MaRIngE ENGINEERING.—The Council of the Institution 
of Naval Architects have announced the award of the 
Martell Scholarship in Naval Architecture for 1945 to 


| Mr. D. J. Doust, of H.M. Dockyard, Portsmouth. The 


scholarship is of the value of 1301. per annum and will be 
held at King’s College, Newcastle-on-Tyne, for three 
years. The Earl of Durham Prize for 1945 has been 
awarded to Mr. A. F. Weeks, of H.M. Dockyard, Ports- 
mouth. The Trewent Scholarship in Naval Architecture 
for 1945 has been awarded to Mr. Farn Mathew, of 
Messrs. Vickers-Armstrongs, Limited, Barrow-in-Furness. 
The scholarship is of the value of 1251. per annumi, and will 
be held at Liverpool University for three years. The 


‘| Denny Scholarship in Marine Engineering for 1945 has 
for Machining Stability. Part II. By Proressor J. R.' 


been awarded to Mr. Ri: M. Hamill, of Dumbarton 
Academy. The scholarship is of the value of 1301. 
per annum and will be held at Glasgow University for 
four years. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel.—Int it at the t t mainly 
on prices and exports. Prices are known to be unecono- 
mic, and with the Prices Fund approaching liquidation, 
the Government decision on the future price structure is 
aweited with interest. Exports, on the other hand, pre- 
sent a rather difficult problem. A few months ago the 
Scottish steelmakers were complaining of the restraint 
placed upon them by the Government departments in 
respect of the tonnage they could export. Now, the 
Board of Trade is understood to be concerned at the 
small tonnage of steel so far shipped as compared; with 
the bloc tonnage authorised by them for export. The 
reasons are involved—but in no way attributable to 
the makers—the delays and circumlocution surrounding 
export procedure, coupled with the dock strike, being the 
real causes of the hold-up. The Government are believed 
to place great stress on the importance of steel exports to 
help to restore greater equilibrium between imports and 
exports, and are planning to double steel shipments next 
year. 

Scottish Coal.—A new supply programme for the winter 
ménths is almost ready, and will come into operation on 
Monday next if nothing unforeseen happens. Some 
returns are still awaited in Lanarkshire, before the final 
co-ordination can be decided; Fife, Ayrshire, and the 
Lothians, however, are practically ready. The readjust- 
ment of area commitments is already in operation in 
the Ayrshire zone, where the principal changes are the 
transfer of territory round Dumfries and Annan to English 
coal producers, and the assumption of supply obligations 
by Ayrshire coalmasters in the Greenock and Paisley 
areas and surrounding country. Fife and Clackmannan- 
shire outputs have improved in recent months and these 
areas are now apparently in a position to render some little 
additional help to producers in Lanarkshire. The winter 
prospects are still viewed with cautious optimism by the 
market. 








NOTES FROM CLEVELAND AND 

THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—Recent sales of iron and steel for 
home purposes and for shipment overseas, have been as 
extensive as conditions permit and have provided full 
employment for many producing plants. Shortage of 
skilled labour still hampers the expansion of production 
of finished descriptions of material, but the total output 
is large and every effort is being made to increase produc- 
tion. Raw materials are in satisfactory supply. Native 
ironstone is abundant and fortunately the freedom of 
Tees-side from difficulties due to the dock strike permitted 
the regular unloading of cargoes of high-grade overseas 
ores. Pig iron supplies are sufficient for actual needs, but 

larger deliveries of some classes would be welcome. 
Foundry and Basic Iron.—Present supplies of foundry 
pig are passing promptly into use and larger deliveries 
are required for the increasing needs of the light-casting 
plants. The local output falls siderably short of the 
d d and found are needing larger parcels of pro- 
ducts from other areas. The make of basie iron is suffici- 








steelworks. 


Hematite, Low-Phosphorus and Refined Iron.—The care- 
ful allocation of the limited make of hematite is providing 
home consumers with sufficient tonnage for essential 
purposes, but merchants see little prospect of securing 
export licences to deal with the demands of overseas 
customers. Deliveries of refined iron are steadily main- 
tained and the engineering foundries are taking rather 
more medium- and low-phosphorus grades. 

Manufactured Iron and Steel—Semi-finished iron 
supplies.are sufficient for the improving demand, but the 
pressure for steel semis is still heavy and is severely 
taxing the productive capacity. Maximum deliveries of 
billet and sheet bars are reaching the re-rolling mills, 
but still greater supplies are urgently needed. Orders 
for heavy sheets can be placed with some prospect of 
reasonably early delivery, but bookings for light gauges 
cannot be accepted for delivery before the second quarter 
of 1946.. Manufacturers of shipbuilding material are 
busily employed. Buyers of structural material are 
negotiating more freely than they have been for some 
time, but makers can still guarantee early delivery of 
purchases. Rail mills and works engaged in meeting the 
demand for chairs, crossings and other railway material 
are fully occupied, as also are the .plants producing 
colliery equipment. 

Serap.—There are ample supplies of iron and iteslsnien 
to meet the brisk demand for good heavy descriptions. 

‘ = 

Tue L.M.S. Rattway HeyYsHaM-BELFasT SERVICE.— 


that ‘sailings on the Heysham and- Belfast; 
service now take place every weekduy in éach direction, 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—The latest figures issued by 
the Monmouthshire and South Wales Coalowners’ 
ee ee” ree 
membefs, which account for about 84 per cent. of the 
total output of the district, showed that the improve- 
ment in outputs has been maintained. In the weék 
ended October 20, despite a reduction of 117 in the 
number of men engaged, complete or partial stoppages at 
two small pits owing to disputes, and a day’s stoppage 
at a third owing to a mechanical breakdown, the b 
of collieries which reached or exceeded their alloca- 
tion under the Ministry’s scheme to produce the extra 
8,000,000 tons rose from the previous week’s total of 
49 to 54. This was the highest number so far.zecorded. 
Between them they produced 5,831 tons more than their 
targets, but the other 138 pits included im. the returns 
failed to reach their allocations by a total of 36,983 tons. 
In the four weeks in which the scheme has been operating 
the output has totalled 1,750,527 tons, or 7-4 per cent. 
short of the output allocation for the period. Arrange- 
ments are reported to have been completed on the Welsh 
steam-coal market during the past week for the shipment 
of a further cargo of bunker coals for Gibraltar. This 
was the latest extension of the scheme, which has been 
operating for some weeks past, to supply with Welsh 
coal some of the leading foreign bunkering stations, which 
during the war have been compelled to draw bunkers 
from the United States in order to save the much-needed 
dollars. Supplies of all but some of the -very -poorest, 
small coals were scarce last week. Oonsequently sales- 
men had great difficulty in dealing with the briskly 
sustained home demand. The public-utility and leading 
industrial consumers were making very heavy demands 
on the current output, with the result that ordinary 
industrial and domestic consumers had to be content 
with what supplies of the poorer grades could be spared. 
Exports were almost completely impossible. Some of the 
poor quality smalls were on offer, but otherwise all grades 
of coal were in brisk demand and deliveries could not be 
arranged for a long time ahead. Cokes and patent fuel 
were in demand. 

Swansea Steel-Sheet Industry.—The market report 
of the Incorporated Swansea Exchange states that, last 
week, there was no change in the tin-plate market 
which had a steady tone. The demand was good, and 
although makers had well filled order books, a fair 
amount of business was placed. The export market was 
very slow and the quantities sold were meagre. Steel 
sheets continued to be in strong demand and the works 
had sufficient orders in hand to keep them fully employed 
for some months ahead. The demand for iron and steel 
scrap was steady and substantial quantities were being 
delivered to consumers. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—In branches of the heavy industries 
which have been always mainly dependent upon the 
manufacture of armaments there. have been further 
dismissals of redundant men, and this process is likely 
to continue. Some of those dismissed have been found 
other employment, but others are out of work. There 
is a surplus of unskilled men who cannot be readily 
fitted into jobs, but skilled men are far fewer than 
the exigencies of trade demand, and there is a con- 
sequent slowing-down in the working-off of orders. 
There is activity in the production of hollow-forgings for 
power plants, and also in shipbuilding and railway- 
material departments. Moderate progress is being made 
in the agricultural-steel departments owing to the 
existence of accumulated stocks in the hands of distri- 
butors. * 


South Yorkshire Coal Trade.—Coal supplies are short, 
and inland requirements are increasing to such an extent 
that the restoration of export trade is out of the question. 
Dock strikes and weather conditions have accentuated 
the shortage of wagons, and in some cases coal has had 
to be put on the ground at pit-heads because of the lack 
of sufficient wagons at the screens. Outcrop coal, upon 
which there is considerable dependence, has been in 
rather shorter supply owing to the flooding of sites and 
the lesser hours of daylight. Much more coking coal is 
required to keep all the coke-works operating, and there 
is a shortage of domestic qualities of coke. Bunkering 
business remains fairly active. 





’ Drptomas IN ELEcTRICAL INSTALLATION AND MAIN- 
TENANCE.—OORRIGENDUM.—The reference, on page 355, 
ante, to the diplomas to be awarded by the Association 
of Supervising Electrical Engineers, stated that the 
first examinations are to be held in March, 1946. We 
‘ow “understand, however, that the examinations are to 
be held in May, but the :latest date for the receipt of 





instead of three times a week. 


entries is March 31. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Monday, November 12, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. a ee Railway Sta- 
tions,” by Mr. T. W. Royle. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-Eaat- 
ern Centre: Monday, November 12, 6.15 p.m., Neville 
Hall, Newcastle-on-Tyne. “‘Pelephone Interference from 
Power Systems,” by Mr. P. B. Frost and Mr. E. F. M. 
Gould. North-Western Centre: Tuesday, November 13, 
6 p.m., Engineers’ Club, Manchester. “‘ Future Electricity 
Meter,” by Mr. G. E. Moore. Transmission Section: Wed- 
nesday, November 14, 5.30 p.m., Victoria-embankment, 
W.C.2. “ High-Voltage Overhead Lines,” by Mr. W. J. 
Nicholls. Scottish Centre: Wednesday, November 14, 
6 p.m., Heriot-Watt College, Edinburgh. “‘ Operational 
Control of Electricity Systems,” by Mr. W. Kidd and Mr. 
E. McWhirter. Institution: Thursday, November 15, 
5.30 p.m., Victoria-embankment, W.O.2. Parsons Lec- 
ture. “ High-Voltage Research at N.P.L.,” by Mr. R. Davis. 


Roya InstrrvuTion.—Tuesday, November 13, 5.15 
p.m., Albemarle-street, W.1. “‘ After the Discovery of X- 
Rays,” by Dr. A. Miiller. Friday, November 16, 5.15 p.m. 
“ Fog Dispersal on Airfields,” by Dr. A. O. Rankine. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 13, 5.30 p.m., Great George-street, S.W.1. ‘ Highway 
Planning for Traffic,” by Mr. Rowland Nicholas. 

% INSTITUTE OF MARINE ENGINEERS.—Tuesday, Novem- 
ber 13, 5.30 p.m., 85, The Minories, E.C.3. ‘“‘ Stainless 
Steels for Turbine Blading,” by Mr. J. Monypenny. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GrouP.—Tuesday, November 13, 5.30 p.m., 
Geological Society, Burlington House, W.1. ‘“‘ Large- 
Scale Gas Distribution,” by Mr. E. Hemingway Jones. 

RoyaL AERONAUTICAL SocreTy.—Tuesday, Novem- 
ber 13, 6.30 p.m., Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. British Commonwealth 
Lecture on “ Australia in Empire Air Transport,” by 
Mr. W. Hudson Fysh. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coveniry 
Centre: Tuesday, November 13, 7 p.m., Geisha Café, 
Hertford-street, Coventry. “‘ Design for Export,” by Mr. 
R. Stavert. Leeds Centre: Wednesday, November 14, 
6.30 p.m., University, Leeds. ‘“‘ Automobile and the Com- 
munity,” by Mr. F. G. Woollard. And at Derby Centre: 
Thursday, November 15, 7 p.m., School of Arts, Derby. 


INSTITUTION OF PRODUCTION ENGINEERS.—Laiton Sec- 
tion: Tuesday, November 13, 7 p.m., Town Hall, Luton. 
“ Plastics,”” by Mr. W. A. Cook. London Section: Wed- 
nesday, November 14, 6.30 p.m., institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. “Soft Soldering,” by 
Mr. L, G. Earle. Preston Section: Wednesday, Novem- 
ber 14, 7.15 p.m:, Messrs. Clayton, Goodfellow and Co., 
Ltd., Atlas Works, Blackburn. “‘ Chemical Methods and 
Production Engineering,” by Mr. V. W. Chandon. 
Glasgow Section: Thursday, November 15, 7.15 p.m., 
39, Elmbank-crescent, Glasgow. ‘“ Negative Rake Turn- 
ing,” by Mr. A. L. Hipwell. Western Section: Friday, 
November 16, 6.45 p.m., Grand Hotel, Bristol. “ Infra- 
Red Heat for Paint Drying,” by Mr. R. E. Rowland. 
Coventry Section: Friday, November 16, 6.45 p.m., 
Technical College, Coventry. “ Foundry Practice,” by 
Mr. E. C. Dickinson. 

Royat Socrety or Arts.—Wednesday, November 14, 
1.45 p.m., John Adam-street, W.C.2. “‘ Operation 
Pluto,” by Mr. A. C. Hartley. 

NEWCOMEN . Socrery.—Wednesday, November 14, 
5 p.m., Science Museum, South Kensington, 8.W.7. 
Annual Meeting. ‘“‘ Onondaga Salt Works of New York 
State, 1646-1846,” by Mr. Greville Bathe. 

INSTITUTE OF WELDING.—Scotland Branch: Wednes- 
day, November 14, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. ‘“‘ Welding and Riveting in Shipbuilding,” by 
Mr. G. Roberts and Mr. J. F. Morton. London Branch; 
Wednesday, November 14, 7.30 p.m., Technical College, 
Queensway, Enfield. “ Drawing Office and Welded 
Construction,” by Mr. H. V. Hill. 

INSTITUTION OF MECHANICAL ENGINEERS.—Weatern 
Branch: Wednesday, November 14, 7 p.m., Merchant 
Venturers’ College, Bristol. ‘‘ Rubber Dampers for Sup- 
pression of Vibrations in Engines,” by Mr. R. W. Zdano- 
wich and Mr. J. E. Moyal. Institution: Friday, Novem- 
ber 16, 5.30 p.m., Storey’s-gate, 8.W.1. Thomas 
Hawksley Lecture: “ Scientist in War Time,” by Sir 
Edward V. Appleton. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 16, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. “ All-Welded Oil Tanker 
Phoenix,” by Mr. W. A. Stewart. 

. JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 16,6.30 p.m., 39, Victoria-street, S.W.1. ‘A Pillar 





of Cloud,” by Mr. J. Duguid. 
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THE TRANSPORT 
SITUATION IN EUROPE. 


In our issue of September 14, on page 212, ante, 
we discussed in general terms the difficult problems 
presented by the state of the European transport 
system, more especially in Germany and in those 
adjacent countries recently liberated from German 
domination. On August 24, we recalled, a confer- 
ence on European inland transport had been held 
in London and also, so far back'as May 8, an agree- 
ment had been signed, also in London, by repre- 
sentatives of Belgium, France, Luxembourg, the 
Netherlands, Norway, Britain’ and the’ United 
States, to set up a provisional organisation for the 
purpose of re-establishing and co-ordinating all the 
various forms of transport in these territories. The 
conference of August 24, which was attended by 
representatives of Greece, Poland, the U.S.S.R., 
Czechoslovakia and Yugoslavia, as well as of the 
countries mentioned above, agreed on the need for 
such an organisation; but, as we pointed out, it 
had not been set up at the date:of our comments. 
Since then, it has been formed, though still only on a 
provisional basis, and it has now issued a report, for 
the month of September, which shows that much 
useful progress had been made although, inevitably, 
a. great deal still remained to be done. Recent 
reports of the difficulties attending the transfer of 
large numbers of displaced persons to their home 
countries emphasise the need to press on with the 
work of rehabilitation before the onset of winter. 

The report, which is published by the Provisional 
Organisation for European Inland from 
Berkeley-square House, London,’ W.1,:at the price 
of 5s. net, is entitled The Transport Situation in 
Europe, shows that'the task of gathering and collat- 
ing the immense amount of information needed as:a 
basis for a clearly defined policy of reconstruetion 
is not yet completed. Enough has been done, 





however, to show that real progress is being made. 
By the end of August, work was going forward 
steadily on the repair or temporary replacement of 
the numerous da bridges and on the repair of 
roads, railway tracks, si ing arrangements on 
the railways, and rolling stock of all kinds. Most of 
the long-distance and international train services 
had been re-established in Belgium and France, and 
the number of passenger trains continued to increase 
as the repairs to locomotives continued ; though, as 
we can testify from first-hand observation, the state- 
ment that ‘‘ the number of trains running is not to 
be compared with the pre-war position” does not 
err on the side of exaggeration. A general improve- 
ment was reported in road transport, but further 
progress was being hampered by a serious lack of 
tyres, spare parts, and batteries. It had been 
possible to resume some barge traffic on the Rhine 
between the Ruhr and the sea, and many of the 
seaports were again open. 

That was the general position at the end of 
August, The present report, though dated Septem- 
ber and only issued in late October, hardly brings 
the survey more up to date—the latest date of a 
recorded fact that we have observed in it is that of 
@ broadcast from Hilversum on September 6, 
announcing that the port of Amsterdam was open 
once more for all but the largest vessels; but it 
contains a considerable amount of detail, which 
lends support to some of the estimated dates for the 
Tesumption of certain services or the alos of 
et,” figures of tonnage handled, etc. If, as is 
are some of these aims have not been realised 
by the expected dates, no particular blame can be 
attributed to the transport authorities; the diffi- 
culties involved are truly exceptional, especially 
in the matter of repairing damaged bridges, erecting 
new ones, or removing the wreckage of those that 
have been blown up. The Germans were artists in 
bridge-destruction, seldom being content merely to 
break down one span to interrupt traffic over a 
bridge; quite frequently they would throw the 
broken bridge over on its side, greatly complicating 
the. work of repair or removal. 

In Belgium, the railways have suffered much by 
the removal of rolling stock and are still hampered 
by the requirements of the military, but progress is 
being made with repairs and the improvement of 
maintenance facilities, so that the average daily 
mileage of locomotives, for instance, has increased 
from 102 km. in July to 111 km. in August. While 
their own usable locomotive stock is being improved, 
however, the number of British and American 
engines available for civilian has been 
reduced, so that there is a net decline in the total 
in service. The same applies to the wagon stock, 
but 2,000 wagons have been imported from Britain 
and orders have been placed with Belgian firms for 
10,000 wagons and in the United States for a further 
6,000. On the roads, the situation is now easier, 
only about 300 km. being still impassable. All the 
road bridges have been restored to use, if some- 
times only by temporary structures, but there is a 
shortage of road-repairing material and some of 
the surfaces are much in need of attention. The 
lack of vehicles, however, continues to be serious, 
more than 28,000, out of a total of over 101,000, 
being out of action through shortage of tyres or 
petrol. Tyre material is entering the country at 
the rate of about 240 tons a month, sufficient for 
about 11,000 tyres, but this is far below the potential 
output of Belgian factories. There are about three 
million bicycles in Belgium, most of which need new 
tyres; as only 40 tons of rubber monthly is being 


allocated to this market at present. The Belgian 


inland waterways are in good condition and almost 
all are open for traffic, but there has been a big 
reduction in the number of barges and tugs, Many 
having been removed by the Germans or sunk. 

The railway: position in France is very similar to 
that in Belgium. At present, the French railways 
possess about 12,500 steam locomotives, but less 
than 7,500 were serviceable at the end of August, 
and the average daily: mileage is lower than in 
Belgium—only 92 km: in the first two weeks -of 
August: Seven’ hundred American engines are 
expected to be delivered by January, 1946. At the 
end of July, there was a stock of 320,000 wagons 
of various nationalities; but more than 45,000 were 
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listed as damaged or irreparable. On the whole, 
however, to quote the report, “the French railway 
system can be considered to be improving satisfac- 


torily,” though the onset of winter threatens]. 


“serious difficulties.” The French roads are in a 
less satisfactory state, almost all being in bad repair 
and many extensive detours being still necessary 
because of demolished bridges. It is estimated 
that there are about 225,000 motor vehicles on the 
roads. About 3,000 have been handed over to 
civilian use by the military authorities and there 
are some imports, but the allocation of 27,000 in 
1945 is still far from attainment. As in Belgium, 
there is a tyre shortage. The Dunlop, Michelin 
and Goodrich factories were either destroyed or 
severely damaged, and, though those of Bergougnan, 
Englebert and Renault escaped, they are short of 
labour and material. The inland waterways are 
being rapidly restored and most of the inland ports 
are usable; Nancy, however, is still isolated by 
collapsed bridges. The coastal ports are being clear- 
ed as quickly as possible, but Dunkirk is still 
blocked by wrecks. 

The damage done by the Germans to Dutch inland 
transport was very extensive, especially in and 
after September, 1944, when the personnel of the 
Netherlands railways went on strike to aid the 
Allies. It is stated that, between that period and 
the end of the war, 20 per cent. of the stations 
were destroyed or badly damaged, 164 per cent. 
of the track removed, 70 per cent. of the railway 
bridges destroyed or damaged, all the automatic 
telephone exchanges put out of action, and, on 
the electrified lines, 90 per cent. of the overhead 
lines and 80 per cent. of the sub-station equipment 
were removed. All the modern rolling stock on the 
electrified lines were carried off or rendered useless, 
and the same applies to all the Diesel-electric 
vehicles. Half ofthe steam locomotives disappeared 
and only half of the remainder are workable ; and 
90 per cent. of the passenger coaches and 98 per 
cent. of the goods wagons were removed. By Sep- 
tember, however, 815 passenger trains were i 
daily, of which 148 were electric ; though the avail- 
able seating capacity is still only 10 per cent. of the 
pre-war figure. Two hundred new military loco- 
motives have been lent to the Netherlands State 
Railways, but there is urgent need of plant and 
material for repair and maintenance work of all 
kinds. The inland waterways in Holland are said 
to be “‘ functioning quite adequately.” 

The references to Denmark and Norway in the 
report refer only to road transport and are too 
meagre to be worth quoting. The section on Italy 
refers only to railways, but mentions that traffic 
on the Brenner line was resumed early in July and 
that there are now uninterrupted rail facilities 
between Naples and Munich. Italian and military 
rolling stock is being used and the lipe is being 
operated by the Italian State Railways under mili- 
tary supervision, but the track is maintained by 
German 1. Diesel locomotives are used 
from Naples to Bologna, steam locomotives thence 
to Trento, and electric traction from Trento through 
the Alps. The information about Czechoslovakia is 
scanty, except for the important point that 
navigation on the Danube to the Black Sea was 
resumed in August. Noexact figures are obtainable 
about road transport, but it is estimated that 
Bohemia has only 40 per cent. of its pre-war number 
of lorries and “‘ the situation is believed to be much 
worse in Moravia.” Poland, as a result of frontier 
revisions, has some 2,200 miles more railway track 
than before the war, but not much more than half 
the pre-war number of locomotives, and 48 per cent. 
of these are under repair, as is a third of the other 
rolling stock. Reconstruction of the harbours at 
Gdynia and Danzig (the Polish name, Gdansk, will 
become more familiar in time, no doubt) is now com- 
pleted. Little is said in the report about Germany, 
perhaps because there is little new to say about the: 
railways and roads, but the improvement of Rhine 
navigation is encouraging and will ease the strain 
on the other forms of transport. It is hoped to 
have the Dortmund-Ems canal.open by the end of 
the year ; the Oder is reported to be fully navigable, , 
though there is an “ acute lack of craft” ; and the 
Elbe and Vitava navigation is stated to be in good 
order inside Czechoslovakia. 





PROTECTION AGAINST 
LIGHTNING. 


In this country, the risk of damage to buildings 
and other property by lightning is comparatively 
small, and in general it is considered to be ade- 
quately covered by the ordinary fire-insurance 
premium. Protective arrangements are usually 
fitted only on large or tall buildings, and few 
private houses are so equipped. This applies even 
to farm buildings, which frequently stand in isolated 
positions and contain much inflammable material. 
The question of the desirability of protecting any 
particular building against lightning is essentially 
an economic one. The equipment is a form of 
insurance and the justifiable cost of any type of 
insurance must be determined by the extent of the 
risk to be covered. Even in the United States, in 
parts of which the lightning menace is much greater 
than it is in Great Britain, it would not be considered 
“financially profitable to equip all buildings indis- 
criminately, because if this were done the annual 
cost in interest charges and maintenance would be 
many times the present annual loss by lightning.” 
This quotation is taken from the latest edition of 
the Code for Protection Against Lightning of the 
National Bureau of Standards. 

Lightning-protection arrangements are essen- 
tially concerned with the safety of buildings and 
plant, and not with that ofindividuals. ‘‘ The actual 
danger from lightning is, in general, very small, 
except under certain circumstances out of doors, 
which, as a rule, can be avoided.” It is clear, that 
no system of protecting buildings can have any 
effect on the safety of people in the open, except 
in so far as they are able to seek protection indoors 
when caught in heavy storms, as is recommended 
in the code. The actual number of deaths due to 


lightning in the United States is about 400 per| cage 


annum, nine-tenths of these occurring in rural dis- 
tricts; this suggests that the majority relate to 
people in the open and not under cover. The figure 
of 400 deaths a year is not to be ignored, but it repre- 
sents a very small proportion of 100,000, which is 
the average annual figure for deaths from accidental 
causes in the United States. 

The frequency and intensity of thunderstorms 
varies greatly in different parts of that country, 
the number ranging from 80 to 90 a year in the 
south-east around the Gulf of Mexico, to 5 or 10 in 
the extreme north-east and on the western slopes 
of the Rocky Mountains. Intense storms may 
occur in any part of the United States, but are very 
rare in these two latter regions. The most intense 
and continuous are generally confined to the south- 
eastern quadrant of cyclonic storms, particularly 
in the Mississippi Valley and the region between 
the Ohio River and the Canadian border. The 
distribution of thunderstorms follows an annual 
pattern. In the winter the main centre is over 
the State of Missouri, but it drifts in the direction 
of Florida in the spring. In June the area spreads 
northwards and covers the entire country east of the 
Rocky Mountains. Activity decreases in the more 
northerly regions by August, but persists in the 
south-east throughout the autumn. In Tampa, in 
Florida, 20 years’ records show an average of 94 
days a year with thunderstorms. The detail 
information about the distribution and intensity of 
storms, which is given in the code, will be of service 
in determining the justifiable expense for lightning 
protection in any particular area. 

The reports of the National Board of Fire Under- 
writers show an average annual loss of 9,000,000 dols. 
in the United States owing to damage and fires 
caused by lightning, but the code suggests that this 
figure does not represent the true loss owing to 
unreported cases of damage and that it should 
probably be doubled. From the point of view of 
both owners and insurance companies it is of 
importance to know the effectiveness of lightning- 
protection arrangements. This aspect of the matter 
is clearly implicit in the earlier statement that i 
would not be financially profitable to equip 
buildings i imi y- As “ nearly all of the 
fire loss from lightning occurs in rural districts’ 
it would appear that they must, to a considerable 





extent, be due to the neglect of safety precautions, 
There are no statistics showing the proportion of 
farm buildings in the United States equipped wit) 
protective arrangements but it is known that jp 
the State of Iowa the figure is 50 per cent. In the 
years 1919 to 1921, 28 protected buildings in this 
State were destroyed by lightning against 503 nop. 
protected buildings. The value of protected bui! dings 
lost_ was only 7-7 per cent. of the total. In spite 
of this striking difference it is considered that 
“many existing installations represent wasted, or, 
at least unwisely expended money.” 

The details of the code do not differ greatly from 
those contained in the British Standard Code of 
Practice Protection of Structures Against Lightning, 
but the difference between conditions in the United 
States and Great Britain is shown by the fact that 
in, the British code no definite reference is made to 
farm buildings. Both codes deal with the protection 
of structures with explosive or highly-inflammable 
contents, and presumably farm barns come within 
the latter class. The protection of farm buildings 
is unusual in this country, and the fact that the 
losses are small is @ clear indication that extensive 
protective measures are not essential. There is 4 
danger that the lightning-protective equipment of 
isolated buildings in rural areas may be essentially 
defective when installed, or may become ineffective 
owing to the absence of any inspection or main. 
tenance service, so that it is desirable that the code 
should be studied and applied by all who are con. 
cerned with protective arrangements. It is con. 
sidered that damage to what are described as 
“‘rodded ”’ buildings in the United States is mainly 
to be attributed to defective installations. 


The general system of protection recommended 
is that which is now generally recognised as effective 
and may be briefly described as enclosing the 
building within an approximation to a Faraday 
. Any large metallic masses which form 
ofthe structure should be made part of the lightning. 
conductor system. The elevation rod, which the 
British code calls the air termination, should be 
not less than 10 in. above the object to be pro- 
tected ; the British code says ‘‘ at least 1 ft.” In 
both cases the more or less empirical rule is accepted 
that the zone of protection furnished by a single 
vertical conductor is represented by @ cone with 
base radius equal to the height of the conductor, 
but the American code suggests that “‘in less 
important cases” the height of the cone may be 
taken as half the base radius. Ground connections 
are dealt with in considerable detail and the informa- 
tion given will be of service to engineers concerned 
with the protection of important structures in this 
country or in the Dominions or Colonies. 

The section of the code concerned with the pro- 
tection of structures containing inflammable ma- 
terial deals mainly with the special case of liquids 
and gases. These are probably the most common 
types of inflammable material which have to be 
considered, especially in the United States. Some 
fundamental precautions, not directly related to 
lightning discharges, have to be taken. These 
concern such matters and the storage of the material 
in gas-tight metal containers and the protection of 
vents against the entry of flame. The general 
lightning-protective measures should naturally be 
of a high order of efficiency, but do not essentially 
differ from those applied to other structures. Steel 
oil tanks in the open constitute a special case, and 
it is stated that these may be considered to be 
self-protecting if the roof sheets are not less than 
4 in. thick, the vents are flameproof, all entering 
pipes are electrically connected to the tank, and 
the roof is well bonded to the tank. Steel roof 
plates less than ¥ in. thick have been punctured 
by lightning strokes, and if they are employed 6 
tank must be by one or more masts. 
Steel tanks with wooden or other non-metallic roofs 
are not considered to be self-protecting. If large, 
they may require @ series of surrounding masts 
carrying an overhead earthed network. For vent 
pipes larger than 4 in. in diameter it is considered 
that flame-protection screens of the Davy type are 
not reliable. Pressure-relief.valves,.combined with 
some type of tube or plate baffle, have been found 
to be “‘ reasonably effective.” 
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NOTES. 


Tue Bomer Avarasitiry CoMMITTBE. 


AsouT three years ago—on page 373 of our 154th 
volume (1942)—we referred, in the general terms 
which alone were permissible at that time, to the 
work of the Boiler Availability Committee which 
had been formed, as the outcome of a suggestion by 
Sir Johnstone Wright, to investigate the reasons 
why power-station boilers had to be shut down and, 
especially, the causes of the external deposits and 
corrosion that were primarily ible in a 
majority of cases. This kind of trouble has increased 
in recent years and, in some power stations, has 
reached proportions which would have been con- 
sidered serious even if war conditions had not 
emphasised the need for a solution to the problem. 
The Water Tube Boilermakers’ Association had 
devoted a great deal of attention and substantial 
sums of money to research and experimental work 
in this field, but the desirability of the fullest colla- 
boration between makers and users pointed the need 
for & wider investigation and it is believed that the 
Committee which was appointed represents a more 
ambitious—and successful—attempt to bring about 
@ co-operative examination of the evidence, and to 
or a = solution, than has ever been done 
before in this important branch of engineering. 
The results of the Committee’s work have now been 
embodied in a pamphlet entitled ‘‘ Methods of 
Cleaning Modern Stoker-Fired Boiler Plant,” copies 
of which are being distributed direct to all central 
power stations in England, Scotland and Wales, 
and through the boiler-makers concerned (on appli- 
cation by the chief engineer of the boiler-using 
company) to all other installations. The fuel com- 
mittee includes the chairman (Mr. M. H. Adams, 
M.I.Mech.E., of the Lancashire Power Company), 
the vice-chairman (Mr. F. Shakeshaft, A.M.I.E.E., 
of the Central Electricity Board) and 26 members 
drawn from the boi ing and boiler-using 
interests; and the is Mr. J. O. Twin- 
berrow, whose office is at 14, Old-square, Lincoln’s 
Inn, London, W.C.2. Two sub-committees deal 
respectively with short-term and long-term investi- 
gations and there is also a research panel, and a 
special panel appointed to prepare the bulletin 
referred to above. The conclusions reached are pre- 
sented under the headings of “‘On-Load’ and 
* Stand-by ’ Cleaning ” and ‘‘ ‘ Off-Load ’ Cleaning,” 
and there are various appendices devoted to special 
aspects of both cleaning programmes. Emphasis is 
laid on the great increase in ing hours to be 
gained by cleaning the heating surfaces down to the 
metal, and the reduced cleaning time required if a 
dirty boiler is taken out of service before the gas 
passages become choked. Water-lancing, originally 
introduced by the Committee, during the war, for 
cleaning superheaters, receives extended attention 
and is now being applied to the cleaning of generator 
tubes while the boiler is on load. 


Tue INstrrvuTion oF AUTOMOBILE ENGINEERS. 


On November 6, at a meeting of the Institution 
of Automobile Engineers held in London at the 
Institution of Mechanical Engineers, Brigadi 
K. M. F. Hedges, lately of the Ministry of Supply, 
presented a “‘ Brief Review of the Wartime Develop- 
ment of Military Road Vehicles, 1939-1945.” In 
introducing the speaker, the President of the Institu- 
tion, Mr. Frank G. Woollard, said that Brigadier 
Hedges had purchased some 1,400,000 vehicles for 
Army use. This figure did not include armoured or 
fighting vehicles. In the discussion, the author of 
the paper said that Army requirements for road 
transportation had never been completely satisfied. 
The loss of equipment at Dunkirk had been a severe | 
setback, and although Canada had contributed large 
numbers of vehicles, the demand always exceeded 
the supply. At one time, while the war was still 
of uncertain duration, it was estimated that there 
might be a sufficiency of Army transport vehicles 
by the end of 1946. In most respects, Army vehicles 
were @ development of existing commercial types 
and therefore the engines were of a type designed to 
use @ relatively cheap un-leaded petrol. Consider- 
able trouble had been experienced when the Army 





had suddenly been supplied with 80-octane petrol 
containing 3-6 c.c. of tetra-ethyl lead per gallon. 
American vehicle engines in commercial use were 
designed to use fuels containing about 2 c.c. of 
tetra-ethyl lead and consequently they had given 
much less trouble than the British engines with the 
80-octane petrol. So far as possible the Army 
had used standard proprietary components in 
vehicles to secure uniformity of practice. 


THE EcCLEFECHAN Cotuision: L.M.S. Ramway. 


Most unusually, the official inquiry by the Ministry 
of War Transport into the collision which occurred 
at Ecclefechan, on the London Midland and Scottish 
Railway, on Saturday, July 21, 1945, has failed to 
elicit any satisfactory explanation of the circum- 
stances. The accident occurred at 3.7 p.m. in 
reasonably clear weather, the 1 p.m. up passenger 
express train from Glasgow (Central) to Euston 
colliding with a goods train which was shunting into 
a siding to give the express a clear road. The signals 
were correctly set against the express, which ran 
past them at a high speed—possibly 65 to 70 miles 
an hour; but the driver and fireman of the express 
both lost their lives, and no evidence was forth: 
coming to account for the driver’s apparent aber- 
ration. Major G. R. S. Wilson, R.E., who con- 
ducted the inquiry, found that the express, consist- 
ing of 13 bogie vehicles drawn by a 4-6-2 engine, 
No. 6231, was running 13 minutes late when it 
passed Lockerbie, 5} miles north of Ecclefechan, and 
one witness, Mr. J. Ballantyne (‘‘ a comparatively 
junior member of the Operating Manager’s Staff,” 
whose “‘ commendable initiative in dealing with the 
situation generally” was especially mentioned in 
the report) thought that the driver was maintaining 
a higher speed than usual in that section of the line, 
in the endeavour to make up some of the lost time. 
Major Wilson considered this to be probable, though 
there was no suggestion that the speed was excessive 
in all the circumstances. On making a test journey 
over the section, under conditions of light similar to 
those reported at the time of the accident, he found 
that the Ecclefechan distant signal did not stand 
out very clearly against the background of hills, 
and the Castlemilk intermediate signals, between 
Lockerbie and Ecclefechan, were “‘ not very arrest- 
ing in daylight’; but there was no record of com- 
plaints by enginemen against the visibility of any of 
these signals, or of their having been passed by 
other trains when at “ .”’ He remarked that 
it was ‘‘ clear that nothing less than automatic train 
control . . . could have been relied upon to prevent 
the collision.” Experiments had been made on the 
Tilbury and Southend line of the L.M.S. Railway 
with an intermittent warning control of the non- 
contact inductive type, and these experiments were 
continuing, though this system had not been tried 
under high-speed main-line conditions. | Major 
Wilson, in conclusion, expressed the view that “‘ the 
case for providing this additional aid to drivers 
appears to be no less strong than in 1930” (when 
the report of the 1927 Committee on Automatic 
Train Control was published), and that “‘ it seems 
desirable that a review of the position generally 
should not be long delayed, at any rate as far as 
high-speed main-line routes are concerned.” 


Tue EvecrricaL Inpustrigs BENEVOLENT 
ASSOCIATION. 


The valuable services which are performed by the 
major engineering institutions, in the administra- 
tion of their benevolent funds, are naturally directed 
to the assistance of professional engi and their 
families. Distress caused by loss of health, accident 
or monetary loss may, however, fall on adminis- 
trative or technical staff in the engineering industry 
who can claim no connection with the engineering 
institutions. The needs of these in the. elec- 
trical field, which forms such a large part of the 
engineering industry, are met, as far as funds allow, 
by the Electrical Industries Benevolent Association. 
The definition of the electrical field adopted by the 
Association is a wide one, radio and X-ray work 
being included as well as the more directly engi- 
neering branches. The range of personnel covered 
is equally wide and assistance may be rendered to 
any non-manual worker from the highest to the 


lowest. Although various forms of pension or 
benevolent fund are now maintained by large 
numbers of commercial companies, experience shows 
that 80 per cent. of the cases of distress in which the 
Association renders assistance are not covered by 
such funds. The Association is supported by large 
numbers of manufacturing companies and supply 
authorities, but the work it is carrying on merits 
support from many more. That its activities have 
now been established on a considerable scale is 
shown by the fact that in 1944 the total contribu- 
tions received from the companies which are 
members of the British Electrical and Allied Manu- 
facturers Association amounted to 4,200/. This 
was an increase of 1,000/. over 1943, but this must 
not be taken to indicate a rapid rise in the total 
income. The report for 1944, which has just been 
issued, shows an income of 21,3551. in 1944, against 
21,5271. in 1943. During the year under review, 
10,8031. was paid out in grants, pensions and 
allowances. The present income from investments 
is only 2,6001., which is far from covering the grants 
paid out and a very considerable increase in the 
investment income is clearly desirable. The acti- 
vities of the Association are not only supported 
by manufacturing companies; during 1944, the 
Electrical Contractors’ Association and the Elec- 
trical Wholesalers’ Federation each contributed 
1,000/. The head office of the Association is at 
32, Old Burlington-street, London, W.1. 


Tue InstrTUTION OF LocoMOTIVE ENGINEERS. 


On October 31, at a meeting of the Institution of 
Locomotive Engineers held in London, a paper on 
“The Movements of Railway Vehicles on the Track 
and the Forces Arising Therefrom ” was presented by 
Mr. Roman Liechty, a Swiss member. In this paper 
it is contended that ‘‘ where curved tracks abound, 
as on suburban railways and on mountain lines, or 
where the speed is very high, the usual types of 
flanged wheels and axle connections are insufficient 
to ensure comfort and complete safety. The very 
pronounced wear, both of rail and wheel flange, the 
somewhat slight security against derailment, the 
uneven running and the resulting excessive stress on 
axles and rail fixtures, together with the discomfort 
of passengers, enhances the importance of the prob- 
lem presented by the motion of wheels running on 
the track.” Following these remarks, Mr. Liechty 
made a mathematical study of the forces acting on 
the wheels and other parts of railway vehicles and 
described some unusual vehicles specially designed 
to minimise wear and tear. Diagrams of riding 
characteristics taken by means of an experimental 

ing gear showed that, with the axles of a 
‘vehicle free to assume radial positions with respect 
to curves in the track, a smoother run could be 
obtained. Mr. W. S. Graff-Baker, Chief Mechanical 
Engineer (Railways) of the London Passenger 

Board, pointed out that vehicles of stan- 
dard construction would be unable to operate if 
certain imperfections, such, for example, as axle end 
play, were not deliberately introduced at the time 
of manufacture. Some benefits might result from 
employing vehicles designed to allow in a more 
scientific manner for variable conditions of running, 
but he thought that in trains making frequent stops 
the wear of wheels and rails was caused almost 
entirely by braking. The bogies of the electric 
trains on the Underground railways of London were 
of conventional design, and the wear resulting 
from their use was rapid, but the useful life of 
wheels had in some cases been increased fourfold 
by the substitution of composition brake shoes 
for those of standard cast-iron pattern. Wear 
from braking was obviously a smaller proportion of 
total wear in trains that made few stops and ran 
greater distarices; consequently the greater com- 
plications envisaged by Mr. Liechty might find useful 
application in main-line rolling stock. Mr. L. Lynes, 
Technical Assistant (Carriages and Wagons), South- 
ern Railway, doubted whether the risk of derailment 
with vehicles of conventional design was of such 
consequence as Mr. Liechty seemed to imply. This 
danger was present if a wheel was relieved of its load, 
but he did not think that there was anything to 
cause concern so long as a wheel was carrying & 





reasonable share of the weight. 
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LETTERS TO THE EDITOR. 


THE IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY. 


To THE Eprror oF ENGINEERING. 


Sm,—There is one name which should not be 
overlooked in connection with the Royal College of 
Chemistry, the centenary of which led to the notable 
gathering in the Royal Albert Hall on October 25. 
It is that of Sir James Clark (1788-1870), F.R.S., 
the one-time naval surgeon who became Court 
Physician to Queen Victoria. Playfair, in his 
memorial lecture on Hofmann to the Chemical 
Society, said of the College that ‘“‘Two wise men 
deserve the chief credit for its foundation—the 
Prince Consort and the Queen’s Physician, Sir 
James Clark.”” Further, in Wemyss Reid’s Memoirs 
and Correspondence of Lyon Playfair (1899), it is 
stated that, indirectly, Sir James did much for 
science, for it was he who founded the Royal College 
of Chemistry and brought over Hofmann to this 
country to carry out the splendid researches which 
have made him so famous. 

Those were the days when a real fellowship 
existed between British and German men of science, 
and when Liebig’s laboratory at Giessen was the 
Mecca for ambitious students. Hofmann had been 
an assistant to Liebig, but before he accepted the 
professorship at the Royal College it had been 
offered to, and declined by, two other Giessen men 
—Kar! Remigius Fresenius (1818-97) and Heinrich 
Will (1812-90). From Giessen, Fresenius went to 
Wiesbaden, but Will remained behind and, in 1852, 
succeeded to Liebig’s chair. He had been at the 
Glasgow meeting of the British Association in 1840, 
liked this country and would have liked to become 
chemist to the Agricultural Society of Scotland. 
Apparently it was J. F. Hodges (1815-99), a lifelong 
friend of Liebig and a supporter of the College, 
who was deputed to try to secure Will’s services, 
For interesting information on the early days of 
the College, there is no better source than Sir 
Frederick Abel’s lecture on Hofmann to the Chemical 
Society. ‘‘ Who would not work,” he said, “‘ and 
even slave for Hofmann ? ” 

Yours faithfully, 
Historicvs. 
November 3, 1945. 





FATIGUE STRENGTH OF SCREW 
THREADS. 
To THE Eprror or ENGINEERING. 

Sm,—tI have read with interest, in your issue of 
July 20, 1945, the abridged account of the important 
tests which are to be carried out at the N.P.L. 
I write to suggest that by re-planning the work in 
the manner set out below, much greater value 
could be obtained from the effort to be expended. 

There are five respects in which improvement is 
suggested. (1) The use of single-ended studs, in 
order to avoid the bias which occurs due to the fact 
that a test on a double-ended stud measures the 
strength of the weaker of a pair of screw threads. 
(2) A modification in fatigue-testing technique. 
This would determine the stress for lives of, say, 
10° and 10* cycles, but not the fatigue limit. It 
would appear that, for the steels proposed and for 
the service conditions in which fatigue strength is 
important, the data s are as valuable as 
isthe fatigue limit. The advantage of the proposal is 
that such a determination uses two or three speci- 
mens and takes about 8 hours instead of a fortnight. 
(3) A re-arrangement. of the thread forms tested 
so as to provide for both simultaneous and inde- 
pendent variation of the factors such as flank angle, 
root radius, etc. (4) Arrangement of the whole of 
the work to be done in one comprehensive experi- 
ment of the factorial type. This experimental 
design. has the following advantages over that 
outlined by the N.P.L. (i) Every test made gives 
information on every comparison included and 
consequently the precision of the mean result. is 
improved. . (ii) The measured effect of changing 
any one factor is more reliable because it is based 
upon tests covering a wider variety of other condi- 





tions, (iii) The interdependence of the various 
factors concerned is found. (iv) The precision of 
the work done and the significance of the conclusions 
reached can be assessed. (5) Elimination of tests 
for an included flank angle of 45 deg. This does 
not seem ‘ in the circumstances. 

It is suggested that the thread forms to be tested 
should be built up as follows: use a constant 
minor diameter a of 0-625 in., as in the accom- 
panying sketch; use two values of the nominal 
depth of engagement 6 of 0-048 in. and 0-032 in. ; 
with each of the above use two root radii c of 
0-25 6 and 0-406; with each of the above use four 
values, 50 deg., 55 deg., 60 deg., and 65 deg., for 
the included angle d between flanks. This gives 
16 different threads. For any one depth of engage- 
ment 6 the pitch and helix angle will vary somewhat 
with change inc and d. Further, with each of the 
above, use two types of nut, giving actual engagement 
e in the one case over the full extent of the straight 
flank, and in the other over, say, 70 per cent. of it. 
Finally, use the two production methods and the 
two stud materials proposed for the N.P.L. tests 
with each combination of all the other factors. 

This programme involves 128 different com- 
binations and therefore 128 fatigue determinations 
which would occupy one testing machine for about 
six months if operated on dayshift only. An 


essential feature of such an experimental programme 
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is appropriate randomisation. There are three 
important implications to this. (1) If a larger 
experimental programme is desired more factors 
may be introduced with advantage, but they must 
be introduced at the start. Some factors which 
are suggested for consideration are :—the use of 
two different stress cycles, the present one with a 
minimum stress of 10,000 lb. per square inch and 
another with a different minimum stress; the use 
of threads in which fis less than g ; the use of grooved 
nuts to reduce the stress concentration at the first 
thread; the use of nut materials having a lower 
value of E; and the use of nuts of different thick- 
nesses. (2) In order to keep simple and symmet- 
rical relations as errors in t ing tools, 
different dies should be used for rolling the threads 
of the high-tensile sand of the low-tensile steel 
specimens. (3) Complete randomisation of the 
threading-tool error is not essential. Threads of 
the same form, but used with nuts giving different 
actual depths of engagement, will be made by the 
same die and have the same error—not randomised 
error—due to imperfections in the die. By appro- 
priate—and simple—analysis, the implications of 
this fact can be allowed for. 

To summarise, the plan outlined above will give 
more detailed information about the factors affecting 
the fatigue strength of screw threads, will give it 
more precisely and reliably, and will give it with less 
labour. 


Yours faithfully, 
J. R. Barypringe, M.Eng.Se. 
Engineering School, 
Melbourne University, 
Melbourne, N.3. 
October 12, 1945. 





TIN In Stam.—According to information received by 
the Ministry of Supply, stocks of tin concentrates in 
Siam amount to over 16,000 tons; and of tin metal to 
about 4,000 tons. The state of the mines is believed 
to be fairly satisfactory and some dredges have been 
working. ’ 





FIFTY YEARS OF X-RAYS. 


TuuRsDAY, November 8, was the 50th anniversary 
of the discovery by the German physicist Réntyen 
of what he called “ X ”-rays, often known also by 
hisown name. ‘‘ November 8, 1895,” said Silvanus 
Thompson to the Réntgen Society, “* will ever be 
memorable in the history of science. On that day 
a light which, so far as human observation goes, 
never was on land or sea, was first observed. ‘he 
observer, Professor Wilhelm. Konrad Réntgen; 
the place, the Institute of Physics, in the University 
of Wiirzburg, in Bavaria. What he saw with his 
own eyes was @ faint, flickering, greenish illumina. 
tion upon @ bit of cardboard, painted over with a 
fluorescent chemical preparation. Upon the faintly 
luminous surface a line of dark shadow. All this 
in a carefully darkened room, from which every 
known kind of ray had been scrupulously excluded. 
In that room, a Crooke’s tube, stimulated internally 
by sparks from an induction coil, but carefully 
covered by a shield of black cardboard, impervious 
to every known kind of light, even the most intense. 
Yet in the darkness, expressly arranged so as to allow 
the eye to watch for luminous phenomena, nothing 
visible until the hitherto unrecognised rays, emanat- 
ing from the Creoke’s tube and penetrating the 
cardboard shield, fell upon the luminescent screen, 
thus revealing their existence and making darkness 
visible.” 

Being familiar with the refined methods of the 
German physical laboratories, Réntgen at once 
extended his observations, and a little later described 
his experiments to the Physico-Medical Society of 
Wiirzburg in a paper entitled ‘* Uber eine neue Art 
von Strahlen ” (on a new kind of rays). The news 
spread quickly, copies of the paper being eagerly 
sought for and quickly translated, so that 1896 
opened with expectation and achievement. Surgery 
was the first art to be closely identified with the 
X-rays. On January 20, 1896, a doctor in Berlin 
detected a glass-splinter in a finger ; on February 7, 
Dr. C. Thurston Holland, at Liverpool, X-rayed a 
bullet in a boy’s hand; and in April, Sir Arthur 
Schuster, then professor of physics at Manchester, 
took X-ray photographs through the head of a 
women who had been shot by her husband at Nelson, 
Lancashire. On this occasion, current for the induc- 
tion coil was obtained from the a Hall and the 

hotographic plate was exposed 80 minutes. 
, Such = sit of the earliest triumphs of X- 
rays; but neither the discoverer nor any of his 
contem ies could have foreseen that, on Novem- 
ber 6, 1919, on the celebration of another jubilee— 
the 50th anniversary of the founding of Nature— 
Sir Ernest Rutherford, as he then was, should 
write that “‘When we view in perspective the 
extraordinarily rapid progress of physics during the 
last twenty-five years, we cannot fail to be impressed 
with the great significance to be attached to the 
discovery of X-rays by Réntgen in 1895; not only 
from its intrinsic interest and importance, but 
also from the marked stimulus it gave to investiga- 
tions in several directions. In fact, this discovery 
marks the beginning of a new and fruitful epoch in 
physical science, in which discoveries of fundamental 
importance have followed one another in almost 
unbroken sequence.” On the same occasion, Sir 
William Bragg said that “ We stand only at ra 
beginning of what the Réntgen rays promise to 
accomplish for us.” What has been accomplished 
since 1919 has more than fulfilled these expectations. 

Like all such discoveries, that of Réntgen depended 
on the work of many men who had laboured and 
passed on. Hundreds had experimented with elec- 
tric discharges, with induction coils and with vacuum 
tubes, all of which have long ancestries. There 
wasin Réntgen’s discovery, as in Oersted’s discovery 
of magnetic induction in 1819, an element of the 
accidental ; but, as Lagrange said in connection with 
a still greater man’s work, “Such accidents only 
meet persons who deserve them.” In 1895, Réntgen 
was 50, having been born at Lennep, in the Ruhr, 
on March 27, 1845.. He had taken his degree at 
Zirich in 1869, and had been teaching and experi- 
menting ever since, first at Wiirzburg under August 
Kundt, then at Strasbourg, again under Kundt ; 
from 1879 to 1885 he ‘was professor of physics and 
director of the Physical Institute at ‘Giessen, whence 
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Munich as director of the Institute. of Physics, a 
post which he held till 1919. He died there on 
February 10, 1923. The Royal Society awarded 
Réntgen the Rumford Medal in 1896, jointly with 
Pp. Lenard, and he also received the Nobel prize for 
physics in 1901. 

To mark this notable scientific anniversary, a 
series of meetings has been organised by the Royal 
Society; in conjunction with eleven other societies 
interested in various aspects of the study and use 
of radiology. These are being held in London, 
but several of them, unfortunately, in halls too 
small to accommodate others than the invited 
guests. The eleven societies which are joint 
participants with the Royal Society in this pro- 
gramme of meetings are the British Institute of 
Radiology, the Faculty of Radiologists, the Hospital 
Physicists Association, the Society of Radiographers, 
the Chemical Society, the Faraday Society, the 
Institute of Physics, the Institution of Electrical 
Engineers, the Mineralogical Society, the Physical 
Society, and the Royal Photographic Society. 
The inaugural meetings were arranged at the Royal 


Society on Thursday, November 8, at 11.30 a.m., | these 


under the chairmanship of the President, Sir Henry 
Dale, O.M.; and at the Royal Society of Medicine 


at 4.30 p.m. on the same day, with Lord Horder | W 


in the chair, the guest of honour being the Rt. Hon. 
Aneurin Bevan, Minister of Health. Four short 
addresses were given, dealing with medical and 
surgical aspects of the use of X-rays. A joint 
meeting of all the participating societies is being 
held at 4.0 p.m. to-day, November 9, at the Phoenix 
Theatre, Charing Cross-road, London, under the 
chairmanship of Sir Henry Dale, to hear an address 
by Sir Lawrence Bragg, O.B.E., F.R.S., on ‘‘ The 
Scientific Consequences of Réntgen’s Discovery of 
X-Rays.” Further medical meetings are being 
held to-day at the Royal Society of Medicine at 
10.0 a.m. and 11.30 a.m., and to-morrow, at 2.0 
p.m., at the Institution of Electrical Engineers. 


A comprehensive programme of scientific meetings 
has been arranged also, dealing with the applications 
of X-rays to‘ physics and chemistry. At the 
Royal Institution, between 10.0 a.m. and 1.0 p.m. 
to-day, six addresses are being given: ‘The 
Development of X-Ray Tubes,” by Dr. S. Goldztaub; 
“Some Scientific Aspects of Radiography,” by 
F. I. G. Rawlins, M.Sc.; “* Applications of X-Ray 
Spectroscopy, by Mlle. Y. Cauchois, D. és S. 
(Paris); “‘ Dynamic X-Ray Theory,” by M. Born, 
F.R.S.; ‘‘ Amorphous Substances,” by Dr. J. T. 
Randall ; and “ Fibrous Substances,” by Dr. W. T. 
Astbury, F.R.S. The chairman at the morning 
session is Professor P. P. Ewald. On Saturday 
morning, November 10, at the same time and place, 
a meeting under the chairmanship of Sir Lawrence 
Bragg will hear the following papers: ‘‘ Metal 
Structures,” by Dr. H. Lipson; ‘ Minerals,” by 
Dr. W. H. Taylor; ‘‘ Crystal Chemistry,” by Dr. 
A. F. Wells; ‘“‘ X-Rays and Geochemistry,” by 
V. M. Goldschmidt, Foreign Member of the Royal 
Society ; and “‘ Organic Structures,” by Dr. J. M. 
Robertson, F.R.S., and Mrs. D. Hodgkin, Ph.D. 
The programme concludes with the presentation of 
four historical reviews at a meeting to be held at the 
Institution of Electrical Engineers on the afternoon 
and evening of Saturday, November 10, when the 
chair will be taken by Dr. P. Dunsheath, O.B.E., 
President of that Institution. The papers to be 
read at the afternoon meeting, which starts at 
3.30 p.m. are “The Development of Electrical 
X-Ray Equipment,” by Dr. C. C. Paterson, 0.B.E., 
F.R.S., and “* The Evolution of X-Ray Photographic 
Materials,” by Dr. H. Baines, F.R.P.S. After an 
interval for tea, the evening meeting will open at 
6.0 p.m. with a paper on “ Industrial X-Ray 
Analysis, Past and Present,” by H. P. Rooksby, 
F.Inst.P., which will be followed by a review of 
“The Growth of Industrial Radiology,” by-W. J. 
Wiltshire, F.Inst.P. Concurrently with the meet- 
ings, an exhibition of items of historical interest, 
mainly medical, is being held in the Reid Knox 
Hall of the British Institute of Radiology, 32, 
Welbeck-street, London, W.1, and is open daily 
on November 8, 9 and 10, from 10.0 a.m. to 6.0 p.m. 





By Sm T. Person Frank. 

Ir is 15 years since the engineer of a local authority: 
(the late Sir George Humphreys, K.B.E.) occupied the 
Presidency of this institution, t ore I had intended to 
refer to some of the engineering activities of the local 
authorities and the London County Council during 
that interval; but it has been suggested that some 
account should be given of certain civil defence opera- 
tions which have taken place in the London a. 
and I have adopted that suggestion, for civil defence 
and civil engineering have many features in common. 
So far as Great Britain was concerned, the Greater 
London area seems, throughout the European cam- 
paign, to have remained within the bull’s-eye of the 
enemy’s target. When a patient’s main arteries, veins, 
nerves, and muscles are severed or seriously injured, 
then arises the question how long the patient can sur- 
vive. A moment’s reflection will reveal the main 
thoroughfares, railways, tubes, water mains and 
sewers as the arteries and veins of each large urban 
community ; the telecom ication systems certainly 
act like nerves; while electric cables and gas and 
hydraulic power mains can be classified in part or in 
whole of the community’s muscular system. It 
was anticipated that the enemy might make strenuous 
efforts to disorganise parts or the whole of some of 
anatomic necessities. I will therefore attempt 
briefly to explain certain of the advance preparations 
undertaken to meet such contingencies and the subse- 


mt operations performed in order to maintain 





the life of the community. If my remarks deal more 
fully with incidents affecting the main drainage, the 
Thames bridges, and the Thames flood defence mea- 
sures, it is because the London County Council were 
directly responsible for those services, while for roads 
and other public utilities my interest and duties were 
as co-ordinator. Further, after streets “have been 
damaged by high-explosive bombs, many public 
utility services (including road and underground 
transport) are particularly reliant upon the main- 
tenance of the drainage system. Few people, in fact, 
realise how dependent a vast and densely populated area 
—a relatively low-lying one—is upon an efficient 
drainage system ; that dependency is greatly increased 
when a river like the Thames traverses and pulsates 
through the heart of the area. 

My first contact with the advance preparations 
occurred about July, 1934, when, with the chief 


engineer to the London P: er Transport Board, 
I was requested (through the Ministry of I Health) to 
prepare a report on some of the most vulnerable points 
in London. The report was to indicate the measure 
of hindrance to the continuance of London’s life and, 
if important engineering services were seriously 
damaged, what alternative means would be available 
and what protection could be provided. The chief 
engineers of the London Passenger Transport Board 
and the Metropolitan Water Board were engaged on a 
somewhat similar investigation. About the same 
time, the general manager of the Port of London 
Authority, the city surveyor (of London), and I were 
asked to investigate the problems which would arise 
from the bombing of bridges over the Thames in 
London and the tunnels under the Thames, and to 
submit a joint report to the Ministry of Transport 
recommending measures which appeared to be practic- 
able to deal with the emergency which might arise. 
The latter report was forwarded in September, 1935, 
to the Ministry of Transport, while the former was 
presented in March, 1936, to the Home Office. A few 
days prior to the Munich Conference, I received instruc- 
tions to take over from an officer in the War Depart- 
ment the duties of co-ordinating officer for the repair 
of roads and public utility services, and, in case of an 
emergency, to act in that capacity within the London 
Civil Defence area. Meetings with all interested 
parties were quickly summoned and a modus operandi 
was prepared, but owing to the course of political events 
it was then unn to implement it. Perhaps it 
should be recorded that at that time (September 23, 
1938) the Government gave orders to several civil 
engineering contractors to construct, in parks and 
open for the various Metropolitan Boroughs, a 
great Tongth of open trenches. These proved to be 
the precursors of the covered shelters. 

Great Britain was divided by the Minister of Home 
Security into twelve Civil Defence Regions, the London 
Region bei approximately coincident with . the 
Metropolitan Police area. It covered about 724 square 
miles, embraced the counties of London, Middlesex, 
with a small part of Hertfordshire, and portions of 
Surrey, Essex, and Kent, and had a normal population 
of nearly nine millions. This area was under the control 
of Regional Commissioners, and they had at a later 
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Borough Councils and of the Outer County Authorities 
the London County Council permitted me to act under 
the Regional Commissioners as co-ordinating officer 
for the repair of toads and public utility services. ' This 
was a part-time occupation, varying with the intensity 
of the aerial attacks. The Region was divided into 
five groups (later four) in the County of London, and 
each of the four adjoining counties (or the portions 
thereof) formed separate groups. In the latter I had 
the valuable assistance of the county surveyors or their 
re tatives and, within the County, members 
of my L.C.C. staff acted in that capacity. 

The services included the maintenance of roads and 
bridges, and the restoration of damage to sewers, water 
(including hydraulic power) and gas mains, electricity 
and telec« ication cables, and the Thames flood 
defences. Liaison officers were available at or through 
Regional Headquarters—but not at Groups—for each 
of these undertakings, some continuously and others 
readily available at any time. Notification of any 
damage to these services was normally given by air 
raid wardens and was sent through the usual local 
authority controls. More detailed reports were supplied 
by the local authority’s engineer to the Group engineer 
for transmission to Regional Headquarters. The road 
repair services originally functioned without special 
financial aid from the Government. The scheme pro- 
vided that a local authority requiring assistance for the 
repair of roads dai by enemy action might obtain 
extra repair parties (that is, “‘ mutual aid ’’) from others, 
either within its Group, through the Group engineer, 
or, failing that, from other parts of the Region. 
civil engineering contractors were also mutually 

ised, and, in case an emergency should arise, 
each local authority was notified, early in August, 1939, 
of the names of the contractors allocated to them. 

The actual road repairs, including any excavation 
and the filling, were the responsibility of the highway 
engineers, while the public utility undertakers had 
charge of the restoration of their pipes, mains, or 
cables. The order of priority of repairs was determined 
by the position and relative importance of the inter- . 
rupted services. On the engineers to the local authori- 
ties also fell the task of removing debris from the 
highways; but, after high-explosive bombing had 
become heavy and fairly continuous, a large number 
of men were employed under contractors and formed 
the Debris Clearance isation, which was under 
the direction of the architect of the London County 
Council. This organisation, when not demolishing 
dangerous buildings or removing other debris, gave 
assistance to the local authorities’ engineers in clearing 
highways. ‘ 

It was not until the beginning of 1939 that th 
danger of war was rded serieusly, and even then 
it is questionable if the majority of people thought it 
more than a very remote possibility. Inquiries were 

to the service departments as to the maximum 
diameter of the craters which bombs from enemy 
planes might cause and as to the probable depths of 
penetration. This information was required in con- 
nection with the design of some air-raid protective 
works. It should be added that, as the war continued, 
the sizes of the craters increased considerably beyond 
those first indicated. In the same way, inquiries were 
made as to the number and location of temporary 
Thames bridges which might be required to replace 
any damaged permanent ones, or if invasion should 
become a reality. 

Some indication of the type of protective steps taken 
by public utility services during 1939 and the earlier 
months of the war may be gleaned from a reference 
to those introduced by the London County Council 
in connection with some of its engineering services. 
At the 13 main drainage stations, the works included 
the provision of blast and splinter protection to doors 
and window openings, blast walls to separate the 
various units of machinery, incendiary bomb protection, 
alternative fuel supplies for gas engines, reserve fuel 
storage for Diesel engines, and supplementary cooling 
arrangements in case of failure of the water supply. 
In view of the paper submitted to the Institution by 
Sir J. W. Bazalgette,* and by Messrs. J. E. Worth 
and W. Santa Crimp,t describing the plant originally 
installed—much of it in 1863-5—in the larger stations, 
it might be mentioned that since 1930 more efficient 
plant has been erected in six of the largest stations 
and an additional storm-water pumping-station con- 
structed. The opportunity was taken to introduce 
alternative types of power and in all the capacity was 
increased by 15,580 h.p.—equivalent to a lifting 
capacity of about 4,150 tons per minute. 

me tube Underground railway stations, which had 








* “On the Main Draindge of London and the Inter- 
ception of the Sewage from the River Thames.” Proc. 
Inst. C.E., vol. xxiv (1864-5): 

t ** The Main Drainage of London.” 
(1896-7). 


Tbid., vol.'cxxix 





382 


ENGINEERING. 





Nov. 9, 1945. 





hele. WR-abaBe on. soenlateny in sina seaienity, te 
sewers carrying | volumes of sewage or storm 
water, were the subjecta of special survey. These 
involved (in 1936) the detailed examination of about 
300 acres, and schemes of protective works were later 
put in hand, some by the London Passenger Transport 
Board and other major works by the London County 
Council on behalf of the Board. Perhaps this danger 
may be better appreciated if it is mentioned that an 
intercepting and a main sewer, if fractured during a 
severe storm, might have discharged 1,500 tons of 
effluent per minute into an adjoining escalator tunnel. 
As the 420 miles of main sewers vary in size, chiefly 
from 3 ft. 3 in. by 2 ft. 4 in. to 11 ft. 6 in. diameter, 
with i ones up to 13-ft. by; 20-ft. 
culvert—while about 35 miles are in embankment and 
many others not far below ground level—our protec- 
tive measures had to vary. There are also 58 crossings 
where sewers under canals, dock entrances, and 
waterways. These constituted grave danger-points for, 
if they were , large volumes of water would 
enter the sewers and might overmaster the Par 0 and 
cause flooding. After very careful consideration, it 
was decided to construct at suitable points new connec- 
tions between sewers, provide dam chases and pen- 
stocks in existing sewers, and use every facility for 
rapidly diverting the flow to undamaged sections of the 
system, if , or even to the rivers Thames 
and Lee. With Ministry of Health approval, these 
measures were put in hand and, as subsequent events 
showed, they proved invaluable when, in spite of the 
number of serious incidents which occurred, reasonabl 
efficient worki of the system was maintained. 
Obviously, le pumps were a prime necessity, an 
some ranging from 6 in. to 12 in., with their power 

its, were obtained for the London County Council 
drainage area, while later we established a pool for the 
outer areas. 

For the London Fire Brigade (L.C.C.) which, from 
midsummer, 1941, was incorporated in the National 
Fire Service, we erected and equipped four pumping 
stations on the Thames and two on the Grand Union 
eanal, Eighteen miles of 8-in. to 30 in. mains were 
laid, which not only permitted water, when necessary, 
to be raised from the river to the canal, but also provided 
an additional supply of “ unfiltered” water in areas 
specially selected by Brigade authorities on account 
of their high fire risks. The London County Council 
also provided, some under the supervision of consulting 
engineers, 41 pump platforms alongside 22 Thames 
bridges, together with pipes and The pumps, 
pipes, and tanks were supplied by the Home Office. 
The ineer’s Department (L.C.C.) constructed 441 
tanks and water basins, having a capacity of about 
40 million gallons. Many types of construction were 

In the early days, batteries of rectangular 
tanks (supplied by the Home Office) were erected, 
as, for example, the 185,000-gallon tank in Berkeley- 
square; while later, 80 excavated basins (each of 
250,000 gallons capacity) lined with a single layer of 
bricks from bomb-damaged property, were constructed, 
frequently on ae desde. The joints between 
the bricks were filled with a colloidal cement grout, a 
}-in. to 1-in. layer of the same material covering their 
surfaces. The cost of such basins came out at 4/. 17s. 
1,000 gallons. It is doubtful if members would 
ine adopted, or even approved, such a mode of 
construction in pre-war days, but war, like necessity, 
has proved itself the mother of inventions, as also of 
many adaptations. A further 5 million Pa supply 
was obtained at insignificant cost by filling certain 
lengths of the Council’s storm-water relief sewers with 
river water, hydrants being fixed in convenient en- 
trances, for connection to fire pumps. Some idea of 
the magnitude of the works carried out by the London 
County Council for the fire-fighting services is obtained 
when it is stated that the cost of the civil engineeri 
works alone was of the order of 465,0001. e base- 
ments of bomb-damaged properties provided further 
sites for “‘ static ” water supplies. 
(To be continued.) 





Acid STONE ORIFICE PLATES.—In order to avoid the 
enlargement of the orifices in perforated lead pipes used 
in the chemical industry, Messrs. H. T. Watson, Limited 
Victoria-road, Widnes, have developed a”series of acid 
stone orifice plates, which are not affected by the con- 
tinued passage of steam or other vapours or liquids 
through them. The orifice plates consist of a thick 
circular disc of stone with a hole of the desired bore 
drilled through the centre and having an external peri- 
pheral groove which forms a lock to the regulus metal 
collar, which is cast round them. The collar is provided 
to form the means of attaching the orifice to the lead 
pipe, this operation being readily effected by “‘ burning.” 
It is stated that where the orifices have been applied a 
notable saving of fuel has been effected, since enlargement 
of pipe orifices through wear usually results in a greater 
supply of fluid being passed than the operation involved 
demands. 
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PRECISION ROTATING CENTRES. 


THE rotating centre shown in the accompanying 
illustration is notable for the provision of two sets of pre- 
loaded bearings on its spindle, and has been designed 
for modern production turning with tipped tools 
and for accurate repetition work; it is claimed that 
neither deflection nor bearing play can develop under 
normal variations of load and temperature. Known 
as the Jones-Shipman ‘‘ Lunzer”’ rotating centre, it is 
made by Messrs. A. A. Jones and Shipman, Limited, 
East Park-road, Leicester, England, in several types 
and a number of sizes. The icular example illus- 
trated is the largest size of the taper-shank type for 
use in the headstocks or tailstocks of lathes and grinding 
machines. There are two distinct designs of taper- 
shank centres for different classes of work, the illustra- 
tion showing Series 200, which is intended for heavy 
work to fine limits at a maximum speed of 600 r.p.m. 
The spindle which carries the actual conical centre is 
mounted at the front in a Timken taper-roller bearing 
which is preloaded by the ball ing seen immediately 
to the rear of it; this ball bearing is not subjected to 
the working load. At the rear of the spindle is a pair 
of loaded ball bearings ; these allow for expansion 
under heat. It will be seen that the overhang of 
the centre is relatively short, the pre-loading device 
at the front end being narrow and com The whole 
of spindle and bearing assembly runs in inserted 
through a nipple in the enlarged ion of the body. 
The seal is made at the front end by a grooved forma- 
tion and, it is stated, effectually excludes water, grit 
and swarf while retaining the lubricant. At the same 
time, by exerting suitable pressure in charging, the seal 
can be kept clean. The time required between chargi 
intervals varies from 100 working hours on wet grinding 
machines to 800 hours on lathes working without 
cutting lubricant. 

The other design of taper-shank centres, Series 100, 
is intended for high-speed work, fine limits and grinding 
machines. It differs from that of the Series 200 illus- 
trated, in having a si Hoffmann r-contact 
bearing at the front. This bearing is preloaded in the 
same way as is the roller bearing. The rear bearings are 
the same in both designs. An alternative to the stan- 
dard smallest size of Series 100 is, however, an exce 
tion ; there are a pair of o and preloaded Hoff- 
mann -contact ball rings at the front, while 
the rear ing is of the adjustable taper type and is 
made of phosphor bronze. The body and spindle of all 
the centres are of alloy steel, heat-treated and ground all 
over. The whole assembly is finished to very fine limits 
and the loading operations are carried out with 
carefully-designed equipment, the loads being checked 
after locking the races. The actual conical centre is of 
hardened chrome cast steel and is replaceable, being 
carried in the spindle in a taper stem. It is ground when 
in place and re-grinding can be effected without remov- 
ing it by removing the rear end plug in the body and 
screwing an adaptor on to the end of the spindle to take 
a flexible shaft for driving the spindle. centre is 
finished with a complete cone for Series 100 and with a 
truncated cone for Series 200, as shown in the illustra- 
tion, and is of normal taper. Various other centres, 
including centres for tub’ work and female centres, 
are available. 

The “ Lunzer” rotating centre is also made with 
parallel shanks for use on turret lathes. In this type, 
the front ing consists of a pair of opposed Timken 
taper-roller . These are pi by a collar 
and not by a ball i The rear i 
same as in the taper- centres. The 
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centre is formed with a collar on the enlarged portion 
of the body, this collar abutting against the turret face 
and being held against it by a recessed plate bolted to 
the turret. The dimensions of the plate are suitable for 
all standard types of turret lathe and the plate can be 
readily drilled tosuit the bolt disposition. For purposes 
of comparison with the tapered-shank centre it may be 
mentioned that, in the largest size, the shank has a 
diameter of 2} in. and a length of 5in. The enlarged 
portion of the body is 4 in. in diameter with a collar 
4} in. in diameter by 4 in. thick. The comparable 
figure of 2} in. for the enlarged portion of the taper. 
shank body seen in the illustration is 3 in. in the 
parallel-shank centre. 





NORTH OF SCOTLAND HYDRO- 
ELECTRIC BOARD. 


A STATEMENT issued by the North of Scotland Hydro- 
Electric Board from their office at 16, Rothesay-terrace, 
Edinburgh, 3, outlines their “‘ preliminary and approxi- 
mate ”’ programme, which is divided into four sections 
comprising the hydro-electric projects included in 
the constructional schemes already published, those 
included in the schemes to be published in the 
near future, the major projects which have been 
surveyed but have still to be published as construc- 
tional schemes, and schemes which have been surveyed, 
but can be proceeded with only if those in the second 
and third groups are carried out. 

The projects included in the constructional schemes 
already published are as follows, the approximate 
capacity, in kilowatts, of the plant to be installed being 
given in brackets in each case: Constructional Scheme 
No. 1, comprising Loch Sloy (130,000), Loch Morar 
(2,000) and Lochalsh (4,000); Scheme No. 2, compris- 
ing the Tummel-Garry project (150,000) and the 
Gairloch (3,000); and Scheme No. 3, the Fannich 
project (24,000). The total of these is 313,000 kW of 
installed capacity, which is expected to give an annual 
output of So ogewypeetsA 500 million units. The pro- 
jects included in the schemes to be published shortly are 
those at Cowal (3,000), Shira (44,000), Affric (60,090), 
Duntelchaig (32,000), Skye (2,000), and Ullapool and 
Lochinver (1,000), making a total of 145,000 kW of 
plant capacity, estimated to produce about 450 million 
units annually. In the third classification—major 
projects which have been surveyed, but have yet to be 

ublished as constructional schemes—are those at 
Quoich, in Inverness-shire (60,000) ; Lyon, Perthshire 
(60,000) ; Giorra, Glen Lyon (10,000); Lawers, Loch 
Tay (20,000); Lednock Earn, Loch Earn (20,000) ; 
Foyers, Loch Ness (30,000); Glascarnoch (25,000), 
Luichart (24,000), Tor Achilty (10,000) and Orrin 
(14,000), all in Ross-shire; and Strath Farrar, Beauly 
River (60,000) and Tarff (20,000), both in Inverness- 
shire. This group, totalling 353,000 kW of installed 
plant capacity, is expected to have an annual output of 
about 1,300 million units. The schemes which depend 
on the prior completion of those mentioned above, 
relate to Orkney, Shetland, Skye, Lewis, Harris, 
North Uist, South Uist and Benbecula, Barra, Mull 
and Iona, Seil and Luing, Islay, Arran, Bute, Great 
Cumbrae, North and West Sutherland, inver, 
Ullapool, Jeantown (Strath Carron), Lochaber and 
Onich, Ardnamurchan, North Cowal, and South Cowal. 
The ulation of the area in which the Board are 
enti to supply electricity is 140,000, of whom about 
70 per cent. benefit from these developments. 

ydro-electric schemes fof Kintyre and Caithness also 
have been surveyed, and further surveys are in hand. 
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BRITISH ELECTRICAL ENGINEERS 
AND THE SECOND WORLD WAR.* 
By P. Duwsueats, 0.B.E., M.A., D.Sc. (Eng.). 

(Concluded from page 361.) 


Navigation.—Perhaps the next important develop- 
ment which should be mentioned is the use of radar 
for navigation. Former astronomical methods enabled 
the position of a ship to be determined within s mile 
or so, and an aeroplane to within perhaps eight miles. 
Through radar we now have a means of determining 
» position to within a few tens of yards, while by one 
method over a restricted area of a few hundred square 
miles the position can be shown directly on an indicator 
to within a few yards, a fantastic order of accuracy 

viously unheard of. 

In what is known as the Gee system the navigator 
in an aeroplane locates his position by observing 
signals from three ground stations, thus maintaining 
a wireless “ silence ” on the aeroplane. During A’ 

1941, the Gee Operational Service, with three high- 
wer transmitters in this country, was covering 
ol Germany in co-operation with twelve bombers 
equipped for the purpose, while in March, 1942, a 
350-bomber raid over the Ruhr was led by over 80 
Gee-equipped fire raisers. Extensive development of 
navigation by radar culminated in the great success 
of D-Day, when in conjunction with the ground- 
pot | bombing m Oboe, 100 Lancasters 
dropped 500 tons of bombs on ten coastal defence 
batteries between Cherbourg and Caen, so inni 
the invasion. The Gee system was the most widely 
used of all the radar contributions to the offensive, 
permitting as it did the close concentration in time and 
n for the 1,000-bomber raids. 

In course of time, the Gee system was found to be 
insufficiently accurate for blind bombing by a con- 
siderable number of aircraft, and what is known as 
the H-principle was added. This consists basically in 
measuring in the aircraft, with great precision, the 
range from two fixed ground beacons. The transmitter 
in the aircraft sends out a pulse, which is returned 
from the beacon on a different frequency, giving the 
range and therefore the position. The use of 
beacons, both fixed and mobile, has become general 
for navigation purposes. Arising out of the principles 
used in the method of identifying friend ol foe, the 
automatic triggering of a pulse transmitter was applied 
to beacons which could be set up in convenient places. 
The beacon would normally keep silence, only speaking 
when spoken to, and give accurate information of - 
distance between the interrogating plane and the 
beacon. Fixed beacons were used for guiding aircraft, 
while others, dro by parachute, were uently 
employed for guiding airborne troops, marking enemy 
submarine positions, and indicating the positions of 
shot-down air crews in their rubber dinghies. 

Control of a bombing operation from the ground 
with the simplest automatic equipment in the aircraft 
was developed in 1941-42 under the code name Oboe. 
In this system, two ground stations receive respondi 

from the Oboe-controlled aircraft. Station A, 

own as the cat or tracking station, defines a narrow 
track at constant range by sending dots and dashes 
to guide the pilot to the target, while station B, the 
releasing or mouse station, measures the ground speed 
of the aircraft and signals the bomb aimer when to 


The advances in shorter waves opened up new 
possibilities in various directions, but one outstanding 
development, made possible solely by centimetric tech- 
nique, was the production in an aircraft of a radar map 
of the terrain below. Buildings show up as high-lights, 
due to the more direct radar echoes from 
surfaces, water as a black ground. A scanner projects 
& fine beam of radiation ahead, scans the landscape 
by illuminating every direction in turn, and con- 
tinually paints a map on the matched P.P.I. tube. 
Thus the pilot sees a continuous picture of the ground 
below, on which rivers, buildings, coast-lines, etc., 
are clearly indicated no matter how hidden visually by 
cloud, darkness or camouflage. 

Gun Laying.—An entirely different type of appli- 
cation of radar is in its use for gun laying. Pre-war 
methods of locating moving targets for gunnery 
means of sight or sound have become antiquated in a 
few years. Not only are radio waves independent of 
the state of the atmosphere, but their use has increased 
the precision of gun laying to within the possible 
acouracy of the gun itself. Even in the early days of 
the war, a 6-m. transmitter, producing pulses t 
millionths of a second long and reaching 50 kW, 
attained an accuracy on a range of 15,000 yards of 
+50 yards with a bearing accuracy of +1 deg., although 
at this stage the device could not measure elevation. 
Improvements were soon effected, however, and other 
important features besides elevation were introduced. 





* Presidential address delivered before the Institution 
of Electrical Engineers on October 4, 1945. Abridged. 





One of the most important ground defence roles of 
radar is its application to the fire control of anti- 
aircraft guns. Radar locates the enemy aircraft in 
both bearing and , and automatically transmits 
its position to the ictor. The predictor, operating 
on the radar information, determines the point of inter- 
ception of the target and the shell, and lays the gun 
accordingly. Fast-moving enemy aircraft can be 
located and followed at long , at night and under 
all weather conditions. A shell ma: as long as 
25 seconds to reach an aeroplane, during which time 
the aeroplane may travel 2 miles. The gun must, 
therefore, be aimed prophetically, and to meet this 
requirement prediction devices have been produced 
which calculate the rates of change in range, bearing 
and elevation, by continuously following all three 
quantities. 

The development of the first experimental centi- 


pulse | metric radar equipment for A.A. fire control was 


started in November, 1940; flight tests were made on 
the equipment in February, 1941; and the model 
finally delivered on June 1, 1941, was capable of 
mg aircraft with an accuracy of a fraction of a 
degree, far beyond the operational range of the heavy 
A.A. guns with which it was associated. Its 
measurements were accurate to within a few 
Subsequent development produced an equipment 
known to A.A. Command as G.L.3. Here are all the 
technical features, with many improved design details, 
necessary to make the high-precision radar instrument 
a reliable weapon of war, and with the whole trans- 
mitting and receiving equipment in one stati 
cabin designed to be operated by A.T.S. personnel. 
G.L.3 operates in the 10-cm. band with pap Mas. 
power in the radio beam, and one of the most difficult 
problems was to design the equipment to withstand 
the severe blast when operating in the centre of a 
heavy A.A. battery with guns up to 5-25-in. calibre. 
In the latest development in fire-control equipment, 
only one aerial is used for both transmitting and receiv- 
ing. The operator selects the target, after which the 
equipment will follow the fastest of flying targets quite 
automatically in both range and bearing, an uncann: 
process with the aeroplane —— hidden by cloud. 
An interesting equipment, known as Cupid, is a 
small radar set operating in the centimetric band and 
designed to search for, and follow automatically, 
V1 flying bombs. It is mounted directly above a 
close-range ictor, and was the apparatus which 
made possible the spectacular result against this 
weapon last autumn. As a particular example of the 
remarkable power of radar, it has been recently 
divulged that it is practicable to follow the flight of a 
V2 rocket bomb and so to ascertain its launching point. 
Searchlights.—Radar control of searchlights has been 
a further interesting development. By means of 1}-m. 
band pulses, 1,500-2,500 a second, sent out from an 
aerial system fixed to the searchlight projector, a 
reflection can be received on a secondary aerial also 
fixed to the projector, amplified a million times and 
applied to the cathode-ray tube. By observing the 


ding | trace the operators are able to keep the searchlight 


directed to the target even when the light is covered, 
and now, by automatic following, this device has 
become uncannily accurate in following an aircraft 
no matter how it dives and twists in an endeavour to 
escape from — beam. a aad ob 

Application of radar by the Navy of course, 
on the same principles as ae see discussed, 
although there were many special requirements; for 
instance, in order to an emitted radar beam 
horizontal irrespective of the roll and pitch of the ship, 
gyro stabilisers were necessary, and it was not unusual 
to find a complete aerial weighing anything up to 
three-quarters of a ton. 

In air, the known as the Air to Surface 
Vessel Radar, enabled R.A.F. Sunderlands and Cata- 
linas and Naval aircraft to range the seas in their 
multitudes with many successes to their credit. In 
this system the Lee Light, a powerful searchlight, was 
mounted on a retractable cupola underneath fuse- 
lage of certain coastal machines which had 1}-m. 
equipment. The operator searched for his prey 
radar, directed his darkened searchlight on to it 
radar, and when within a mile of it switched on wi! 


by | disastrous results for the U-boat surfacing in the safe 


night hours. This success, however, was short-lived, 
pechetherdhsaghear peek. phe veg for our locati 
transmissions, and we to effect a major change 
wavelength in order to continue the battle. The 
adoption of a 10-cm. equipment, diverted to this 
duty in 1943, resulted in absolute slaughter of the 
U-boats, with the result that our merchant shipping 
losses fell to a very low level and stayed there. 
Radio.—An outstanding wireless technique that was 
given its operational opportunity during the war was 
v.h.f. radio telephony, employing frequencies above 
100 megacycles. The decision to use this as a fighter 
control system was made in time for the of 
Britain, and in the many individual combats pilots 
were able to switch from one of several channels to 





another by press-button methods. Not only was the 
technique extended later for use as intercommunication 
between bombers—and D sy rssryi d for the master 
bomber’s instructions in the target area—but the Royal 
Aircraft Establishment was eventually age 4 
methods of using several hundred channels whi 

could easily be selected by dialling methods in the 


Considerable development of radio during the war 
has taken place in Navy. The design of ship 
equipment made steady progress, P pina yd in 
frequency stability, reduction in size and ease of opera- 
tion. Radiotelephony, which was little used by the 
Navy before the war, has come into general use for 
inter-ship and ship-air communication, and much 
specialised equipment has been developed for this 
Pp . Short wave is now in general use owing to 
improved quality and freedom from _ interference. 
Great strides have been made, both in ship and shore 
stations, in aerial systems, notably by the use of 
thombics. The development of diversity reception 
and direct printing have greatly improved the efficiency 
of en agra point-to-point services. 

Mobile stations have been developed in wide variety 
in connection with amphibious assault, and mention 


.| Should also be made of the ionosphere measuring 


service, which was set up to produce charts showing 
the most suitable frequency to be used at any time of 
the day in any part of the world. The South Coast 
radio scheme, installed in 1942, employing v.h.f. for 
linking up the Navy’s operational telephone exchanges, 
was developed for the invasion of France, as a rapid 
means of communication both to certain ships taking 
part in the operation and across the popes gh on 
the provision of submarine cables. This system was 
subsequently carried forward into France and up to 
the Rhine, until the long-distance land lines could be 
restored for use. 

Technical Co-operation.—No review of the contri- 
butions made by the electrical engineer to the successful 
prosecution of the war would be complete without a 
reference to the extensive co-operation which was 
built up between the Services and the electrical indus- 
try. is liaison work was naturally focused on specific 
activities, and as examples, those covering cables, | 
electric lighting, valves, and cathode-ray tubes may be 


referred to. In March, 1942, at the instigation of the 
Cable Planning Officer of the Ministry of Supply, the 
Cablemakers War Emergency Technical Committee 


was set up for the purpose of standardising cables of 
all types for the Fighting Services, and to co-ordinate 
the allocation of raw materials in short supply in 
conjunction with the Government departments’ re- 
quirements of cable performance. Through collabora- 
tion with the various Services, this Committee had a 
strong influence on all Government department i- 
fications, and, through representatives who visited the 
United States and Canada during the war, maintained 
close contact with similar bodies in those countries. 
Owing to the loss of Malaya, British cable makers 
found it necessary to operate on only 15 per cent. of 
their pre-war consumption of rubber, and to substitute 
non-rubber cable, reclaimed rubber, rubber substitute, 
synthetic rubbers and plastics. The way in which the 
whole of the cable industry submitted to control by 
the Cable tag Organisation through this committee 
on se: rtions of essential ingredients in compounds 
applied to cables is a tribute to the willi of an 
industry to place the common interest before those of 
its individual members. 

In great measure the whole war effort on radar 
owed its outstanding success to the intimate co-opera- 
tion and confidence which was established between 
the professional, scientific and engineering groups in 
industry and in Government establishments, and 
between the latter and those responsible for the 


fighting operations. It was most important that the 
scientific and engineering resources of the valve indus- 
try should be unreservedly at the di 1 of 


the country, particularly since the Services no 
valve development resources of their own, with the 
exception of one establishment which designed and 


by | made the silica valves so vital in the earliest radar. 


This was achieved by the establishment of the C.V.D. 
(Conference for Valve Development), which began in 
a small way in 1938, but by 1941 had grown into a 
major isation with C.C.R.T.D. (Conference for 
Cathode-Ray Tube Development) as a separate branch. 
Proposals for new valves arose from both the industrial 
and the Service sides—and there was seldom anything 
but encouragement from all concerned for new valve 
projects, whether for research or for.development. 

An interesting feature of the work of this latter 
committee was that known as preproduction. The 
Service establishments were liable to be held up at 
times on the production of a new urgent set for lack 
of the valve required. The effort to produce such 
novel products revealed as a rule so many difficulties 


that uction itself became a series of researches best 
by the research staffs in their laboratories. 
These preproduction laboratory groups served the 
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double yorpete of surmounting most of the technical 
difficulties before production » and of supplying a 
large number, of samples the characteristics of which 
could then be correlated with those of their equipments. 
Such samples went to the United States and the 
Dominions as well as to establishments in this country. 
In very many cases the preproduction groups went 
beyond this and were Ang ant to continue making 
a type for many months before a factory could be 

to take over. One laboratory alone made in 
this way during the war some 150,000 of various types 
of special valves for radar, and there can be no doubt 
that the bringing of research results into rapid avail- 
ability for use was a vital determining factor in the 
progress of the war. Normal production methods 
would have been too slow. 

Atomic Energy.—The recent revelation of the pro- 
gress made during the war years in the release of 
atomic energy must make a strong appeal to the 
imagination of all electrical pe. me Without 
detracting in any way from the ievements of the 
physicists in this epoch-making development, it may 
be stated that the contribution of the electrical engineer 
has been of great consequence. The famous Cavendish 
Laboratory yo gem of 1919, in which disintegration 
of atomic nuclei was first accomplished artificially by 
the application of electrical voltage, was dependent 
on the development of high-vacuum engineering, which 
had proceeded during the previous seven years in an 
industrial electrical research laboratory. Since that 
time the basic principles of vacuum engineering 
developed by this concern have constituted a funda- 
mental British contribution to atomic research, without 
which the work would not have proceeded at the speed 
which has been possible, if at all. 

One of the processes for separating the uranium 
isotopes was that in which a magnetic field caused 

atoms to travel’ in semi-circles of radius 
depending on their mass so that suitable receivers col- 
lected the isotope ired. This apparatus, the 
cyclotron, is a remarkable development of the mass 
spectrograph of J. J. Thomson and Aston, invented 
at Cambri 30 \ . In the years 1940-41 
pioneer work on the subject of nuclear energy was 
being done in this country, but later it was arranged 
by Mr. Churchill and President Roosevelt that the 
large research establishments and factories required 
to complete the project should be erected in America. 
Research continued in Britain, Canada and the United 
States, and in the latter country the large factories 
were built: Britain contributed unreservedly to 
this development, lending many of her experts. It 
is gratifying to know that during the last few months 
the research me has been extended in three 
of the large electrical engineering laboratories in this 
country where problems are now being solved for the 
Government. 

Forty years ago Einstein stated that there was no 
essential difference between mass and energy, and the 
conclusive evidence of this remarkable prediction 
produced during the past five years is of great interest 
to electrical engineers. On a theoreti¢al computation, 
one ounce of matter transformed entirely into heat 
en would convert a million tons of water into steam. 
If the whole of the matter were converted it would 
only require a mass of | Ib. to generate over 10,000 
million kWh, at 100 per cent. efficiency, so that the 
whole of the C.E.B. system could be supplied for a year 
by converting into electrical energy the mass of powder 
shown on the table (41b.). It is interesting to compare 
this with the mountain of coal consumed in one month 
by only one of the many power stations supplying the 
Grid. It is not to be lightly anticipated that the great 
success achieved so rapidly in releasing atomic energy 
will open up at once a new practical source of power 
as there are many difficulties still to be overcome. 
Recently, however, it has been found possible to 
control a chain reaction generating heat continuously 
from nuclear en and it is practically certain that 
this work will quickly advance to the stage of providing 
energy for the electrical industry. Let us hope that 
this offspring of war may thus be tamed to peaceful 
uses and that the electrical engineer will be able to 
contribute still further by making atomic energy 
available as a boon to mankind. 





“ SPITFIRE ” FUSELAGE OF SYNTHETIC MATERIAL.— 
The October bulletin, No. 34, issued by Messrs. Aero 
Research, Limited, Duxford, Cambridge, contains a 
reprinted account, very fully illustrated, of the construc- 
tion of the fuselage of a Spitfire aeroplane from the 
synthetic. material known as Gordon Aerolite. This 
experimental machine was constructed in order to ex- 
plore'the possibilities of using material which could be 
produced in Great Britain should a serious shortage of 


aluminium occur. This emergency did not arise, but 


the experiment was justified by the circumstances at the 
time and by the results obtained. ‘The fuselage in 
Gordon Aerolite is stated to be of the same tdtal weight 


as the production fuselage in light alloy. 





LABOUR NOTES. . 


Tue Rules Revision Committee of the Amalgamated 
Society of Woodworkers, it is stated, has agreed on a 
recommendation to the union’s members that dilutee 
carpenters and joiners should be accepted into the 
organisation. It is proposed that men who have not 
served their five years’ apprenticeship should be 
allowed to join a special section of the association, 
and, after five years, to become full members. The 
proposal is to be voted upon by the branches early 
in the New Year. 


Replying to a question in the House of Commons 
last week, the Chancellor of the Exchequer said that 
about three quarters of a million employees were 
now operating the system of pay-as-you-earn. He was 
now, considering he added, whether the undoubted 
advantages of P.A.Y.E. could be secured with less 
administrative effort. 


The Cardroom Workers’ Amalgamation has applied 
to the Federation of Master Cotton Spinners’ Associa- 
tion for the extension of the wage advances recently 
given to certain of its members, to ringdoublers, cop 
packers, and roller coverers. Last month, it will be 
recalled, about 60,000 of the operatives in the card 
blowing and ring rooms of spinning mills were conceded 
additions to their base rates amounting to 10 per cent. 
for men and 7} per cent. for women. In announcing 
the increases, Mr. W. R. B. Mellor, the general secretary 
of the federation, explained that the concessions were 
made as an expression of the employer's “sincere 
intention to implement their declaration of policy ” 
outlined in May, and in accordance with proposals sub- 
mitted to Sir Stafford Cripps. The concessions did not, 
however, apply to the three sections indicated in the 
new application. 


As was mentioned in these notes a week ago, the 
Weavers’ Amalgamation applied for the extension 
of similar advances to operatives employed in winding, 

ing, beaming, crossballing, and doubling depart- 
ments, and also to labourers. When the application 
was first made to the federation, the employers’ 
committee rejected it, giving as a reason the fact that 
the original advances had been conceded to lower-paid 
workers in the card and ring rooms, which were under- 
staffed, in order to attract more operatives. Within 
a few days of the rejection of the claim, members of the 
Weavers’ Amalgamation, working in spinning mills in 
Rochdale, struck unofficially, and, as a result of a joint 
meeting, both sides agreed to refer the dispute to the 
Conciliation Committee. 


The Conciliation Comittee met on Wednesday last 
week under the presidency of Sir Charles Doughty, 
K.C., the independent chairman. After an exhaustive 
consideration of the question and consultation with the 
assessors, Sir Charles made a recommendation to the 
committee, and the committee then submitted in 
writing to an award. 


The terms of the award were as follows: ‘‘ (1) That 
the standard list rates shall be increased by 10 per 
cent. in respect of all male operatives employed in 
winding, reeling, beaming, cross-balling and doubling 
departments, except as provided in clause 6. (2) That 
the standard list rates shall be increased by 7} per cent. 
in respect of all female operatives employed in winding, 
reeling, beaming, crossballing, and doubling depart- 
ments, except as provided in clause 6. (3) That the 
effect of these increases shall be accomplished by 
raising the standard list rates by 10 per cent. or 74 per 
cent., thereby retaining the percentage on lists as at 
present accepted and understood.” 


Clause 4 is in these terms: ‘“‘ That the above per- 
centage increases do not apply to the present flat-rate 


additions.” Clause 5: “That in cases where there 
is no standard list applicable, the appropriate percentage 
(10 per cent. or 74 per cent.) shall added to the 
current wage, excluding the.present flat-rate additions ;” 
and Clause 6: “That in occupations where the work 
is normally performed by females, the percentage 
inerease shall be that applicable to females, irrespective 
of whether the operative is a male or a female, and, 
vice versa, in occupations where the work is normally 
performed by males, the percentage increase shall 
that applicable to males, irrespective of whether the 
operative is a male or a female.” 


In the course of a broadcast statement on the subject 
of the plans to imcrease the output of coal, Mr. Shinwell, 
the Minister of Fuel and Power, described ‘a “ triple’ 


alliance ” of the nation, the miners, and the managers’ 


as the basis of a brighter future. “‘ To you managers, 
as'to the minérs,” he'said, “ the fature offers an inspira-" 
tion-and a challenge. You have a part to play in the 
ré-orgatiisation of the mines which'‘is secdnd ‘to ‘norie’ 


| in its im 





ce. Your ieal experience and youy 
ieal akiN. will Hato Gouidlese cpportemitic, exe 
the service you can render to the nation will be beyond 
words. . . . Please remember, thtis is to be a partner. 
ship based on mutual trust and understanding, and 
that nobody will be top dog.” 


“To the men who are coming out of the Services 
or munition work,” the Minister went on to say, “to 
the boys who are soon to leave school and choose their, 
careers—and to the mothers of those boys—! say, 
‘here is a fine anc honourable career in the most 
important industry in this country—an industry that 
has a great future ’.”’ 


In a written “a to a question in the House of 
Commons last week, Mr. Shinwell gave figures relating 
to the output of saleable coal. They showed a con. 
siderable falling-off in the third quarter of the current 
year com with those for the two previous quarters, 
The total for the three months was 39,675,000 tons, 
In the first quarter, the tonnage was 45,497,100, and, 
im the second quarter, it was 43,687,400; in the nine 
months, therefore, 128,859,000 tons were mined. That 
means that over 55,000,000 tons will have to be pro. 
duced during the mt quarter to equal last year’s 
total of 184,000,000 tons, itself the lowest for year, 
In reply to a further question, the Minister said that 
he would publish monthly figures in future. 


The result of the postal ballot taken by the Transport 
and General Workers’ Union on Merseyside confirmed 
the official view that resolutions of mass meetings are 
rarely true indications of opinion on important issues, 
For resuming work, 7,177 voted, and against resuming 
work 2,846. After the announcement of the figures, 
Mr. Arthur Deakin, acting general secretary of the 
Transport and General Workers’ Union, expressed the 
opinion to representatives of the Press that it was impor- 
tant to keep in mind that the men had recorded thei 
votes in the privacy of their homes uninfluenced by 
engeling except the statement of union policy on the 
ballot paper. The men’s decision endorsed that of 
the national delegate conference. 


On the other hand, the decision of Thursday's mass 
meeting of strikers on the ground of the Liverpool 
Football Club did not endorse that orthodox official 
view, although it went in favour of a resumption of 
work. The resolution embodying it—which was carried 
with only fifteen dissentients—contained the following. 
“We resume work on 30 days’ notice on the clear 
understanding that, if no satisfactory and reasonable 
answers to our demands are reached, we pledge our- 
selves to resume the strike, which will be intensified by 
every means at our disposal including ports which 
have not already been involved in this dispute.” The 
resolution to resume work adopted at mass meetings in 
the London area, no doubt, contained a similar threat. 


A fact which seems to have been ignored by the 
leaders of the unofficial movement is that the demands 
which were .under discussion with the employers were 
formulated at a conference of delegates of the four unions 
concerned, and addressed to the National Joint Council 
for the industry. They are as follows :—A permanent 
national scheme for decasualisation ; an increase in the 
standard rate from 16s. to 25s. a day minimum to be 
on a daily basis instead of a half-daily basis; three 
weeks annual holiday with pay and payment. for 
statutory. holidays; reduction of the working week 
to 40 hours. 


The terms offered by the employers at the meeting 
of the council on October 18, when the negotiations 
were suspended until the men returned to. work, 
included: A teed minimum at larger ports of 
161. for each four-weekly period,.a.guaranteed minimum 
at smaller ports of 151. for each four-weekly period, 
and certain other improvements. 

Under a Legislative Decree issued early this year, 
holidays with pay are grantéd to all employed persons 
in Argentina, except domestic servants and employees 
of national, provincial and municipal authorities. The 


be | Decree does not affect legal regulations or agreements 


providing better ternts. Persons employed for less 
than five years, irrespective of changes of employer, 
are entitled to ten days’ holiday with pay each year, 
and those ‘who have beén employed for more than 
five years to fifteen *holidays with pay each year. 
To qualify for a holiday a petson must ‘be employed 
for at least half the working days in a year. An 
employee who ‘fulfils this quali condition and 
leaves his employment without having received 4 
holiday, is entitled to cash compensation for that part 
of the ‘holiday proportionate ‘to the fraction’ of the 
year during which hé was employed. wets 
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VACUUM-FUSION METHOD FOR 
DETERMINING GASES IN NON- 
FERROUS METALS.* 

By H. A. Stroman, M.A. 

Durine the past few years, interest in the possible 
effects of the gaseous elements—oxygen, nitrogen, and 
hydrogen—on the properties of metals has been rapidly 
increasing and has led to an intensive search for and 
development of methods suitable for the determination 
of these elements, icularly in ferrous materials. 
The apes gone which has been made on the ferrous 
side has due largely to the formation of the 
Oxygen Sub-Committee of the ity of Steel 
Ingots Committee of the Iron and Steel Institute, the 
members of which have collaborated in the co-operative 
investigation of many methods for the determination 
of these elements in iron and steel. The present author 
has been chiefly ible for the critical examination 
and development of one of these methods, namely, the 
vacuum-fusion method, by means of which simultaneous 
determinations of all these elements are possible, and 
which is now generally accepted as the standard method 
for ferrous materials. No co-operative work similar 
to te a ee eek eee 
development of* met suitable for application to 
non-ferrous metals, but the need for such methods 
is probably as important in the one field as in 
the other. 

In the past, the oxygen contents of some non-ferrous 
metals have been determined by the h -reduction 
method, of which the latest modification is due to 
Baker.t This investigator has applied the method 
to several non-ferrous metals having easily reducible 
oxides, such as copper, lead, etc., but no satisfactory 
method has heretofore been devised for those metals, 
such as aluminium, magnesium, etc., which have very 
stable oxides. Nit has usually been determined 
by the chemical-distillation method, which is probably 
applicable to most non-ferrous metals, except those 
which form very stable nitrides, such as titanium. 
The position with regard to hydrogen has been unsatis- 
factory. Most of the attempts which have been made 
to estimate this element have been based on the extrac- 
tion of the gas, at high temperatures and in a vacuum, 
from the metal in either the solid or the liquid state. 
In the past all the recorded attempts have been rendered 
suspect by uncertainties in the “ blank” corrections 
from the refractory parts of the apparatus. 

As already indicated above, the vacuum-fusion 
method has the pot advantage that it enables deter- 
minations of all these elements to be made simul- 
taneously. If, therefore, it could be used for non- 
ferrous metals, the problem would be completely solved. 
It is obvious, however, that the non-ferrous field is 
very much wider than the ferrous, in which the base 
metal is always iron, and no a priori reason exists for 
supposing that any one method, even with modifications 
to suit individual materials, would necessarily be of 
universal application to the whole range of non-ferrous 
metals and alloys. The usefulness of the method has 
in fact to be exhaustively investigated for each type of 
material, and so far only the fringe of this vast field 
has been studied. The results, however, have been 
exceedingly promising and have definitely established 
the usefulness of the method for several important 
classes of metals and alloys, particularly of the light- 
alloy type. In the present paper, it is pro to give 
an account of the application of the method to those 
non-ferrous materials already examined. 

The apparatus and operation of the vacuum-fusion 
method developed at the National Physical Laboratory 
for iron and steel have already been described in detail 
by the author in the Journal and special reports 
of the Iron and Steel Institute. The method depends 
upon the action of carbon on metallic oxides and nitrides 
at high temperatures. These compounds are decom- 

to give carbon monoxide and nitrogen respec- 
tively. T gt in the metal is evolved at the 
same time. © experiment is carried out in a vertical 
quartz tube containing a high-purity graphite crucible 
mounted on a graphite support and surrounded by 
very fine graphite powder as a thermal insulator. 
The heating is carried out by high-frequency induction, 
the whole of the quartz furnace tube being surrounded 
by a water-jacket in order to keep the walls of the tube 
cold. The crucible is closed by means of a graphite 
ball operated magnetically from outside the water- 
jacket. A high vacuumis maintained within the system 
by a four-stage mercury-vapour pump, to the high- 
pressure side of which is attached a Toepler pump 
for the collection“of the evolved gases. A sensitive 





* Contribution from the National Physical Laboratory, 
entitled, “The Application of the Vacuum-Fusion 


Method to the Determination of the Oxygen, Hydrogen, | red 


and Nitrogen Contents of Non-Ferrous Metals, Alloys, 
and Powders,” presented at the annual autumn meeting 
of the Institute of Metals, held in London, on Septem- 
ber 12, 1945. Abridged. 

+ Jl. Inst. Metals, vol. 65, page 345 (1939). 


McLeod vacuum gauge enables the degree of vacuum 
within the system to be ascertained, and the specimens 
on which determinations are to be made are placed in 
a side tube before the apparatus is assembled. These 
qqecines ep peraniynsthe Gave of end eylindors 
about 1 in. in length and } to % in. in diameter. They 
are cleaned and wei before being placed 
in position. It may be pointed out here that some 
care is in the preparation of specimens in 
order to avoid, as far as ible, the formation of 
surface oxide films. They should be prepared in a dry 
atmosphere with a sharp tool to prevent any tendency 
to heating. All oil and should be rigorously 
excluded in order to avoid fictitiously high hydrogen 
results. To overcome errors due to surface effects, the 
ideal shape of specimen would be one in which the 
rele Oe See eee cae ie a eas, Se. 0 
sphere. The preparation of spherical specimens, how- 
ever, ts ical difficulties, ee accordingly 
the cylindrical form indicated above was adopted, in 
which the ratio of mass to surface does not depart 
seriously from the ideal. 

After the system has been evacuated in the cold, the 
temperature of the empty crucible is raised to the 
maximum which can be reached with the peed 

i is tem- 


high-frequency er generator available. 
tare'is about 2,400 deg, to 2, . C. and is read 
aie of a disa’ i , 


pearing-filament'type-optical pyro- 

Seite ote boing aber oo ne > an presenter 80 
are bei so as to t meter 

be sighted on the bottom of the crucible. is temper- 
ature is maintained for 2 to 3 hours, at the end of 
which time the graphite is almost completely freed 
from gas, the pressure being of the order of 10-* mm. of 
mercury. 

At this stage it may be desirable to consider the 
operation of the method as applied to steel, for which it 
was developed, and leave the modifications necessary 
with non-ferrous materials to be discussed later. Let 
it be assumed, then, that the specimens already in the 
side tube are steel cylinders. At the end of the degas- 
sing period, the power is reduced until the temperature 
of the crucible has fallen to the working range, which, 
for steel, is 1,560 deg. to 1,600 deg.C. When the system 
is steady at this working temperature, a “ blank ” is run 
for 1 hour. During this time the pressure in the system 
remains constant at about 5 x 10-* mm. of mercury, 
and the rate of gas evolution is 0-003 to 0-004 ml. 
per hour at N.T.P. This “blank” is completely 


— 

e ball lid is now raised and the first specimen, 
operated magnetically, is moved out of the side tube 
and allowed to into the crucible, the lid being 
immediatgly closed again. For a feebly m tic or 
non-magnetic specimen, a soft-iron ram is to push 
the specimen out of the side tube. Melting takes place 
very rapidly, whereupon carbon from the crucible is 
dissolved and brought into intimate contact with the 
oxides and nitrides present. As gases begin to be 
evolved, the ure in the system rises but soon falls 
again. Within 15 to 20 minutes, the specimen 
has been completely degassed, the having 
fallen to the original value (5 x 10-* mm. of mercury) 
while the rate of evolution has drop to the 
“blank” value. e gas collected in the Toepler 
pump is transferred to a gas-analysis apparatus and a 
second specimen is introduced into the crucible. This 
process is repeated until all the specimens originally in 
the side tube have been transferred to the crucible. 

Normally, each steel specimen, which weighs between 
15 and 20 grammes, gives 2 to 10 ml. of gas at 
N.T.P., this gas consisting of a mixture of carbon 
monoxide, nitrogen, and hydrogen. together with small 
amounts of carbon dioxide and saturated hydrocarbons 
of the methane t The carbon monoxide and 
dioxide are derived from the action of carbon on the 
included oxides, while it is believed that thee methane 
is not present as such within the specimen, but is formed 
by conversion of a very small proportion of the hydro- 
gen as it passes out of the crucible. Since an indi- 
vidual determination takes from 15 to 20 minutes, 
the “blank” correction over this period is about 
0-001 ml. at N.T.P. (7.e., 1 in 2,000 to 10,000) and, as 
indicated above, can be completely neglected. If the 
particular sample under examination yields much less 
than 2 ml. of gas, two or more similar specimens may 
be introduced into the crucible, so that the desired 
volume of gas for analysis may be obtained. Similarly, 
if it is known that the sample is likely to yield more 
than 10 ml. of gas, a proportionately smaller spepimen 
may be employed. 

Fundamental work on the method has established 
that the ease of reduction by carbon of the various 
oxides and nitrides which may be present in steel varies 
considerably. For example, iron oxide is readily 
uced, whereas aluminium oxide is much more 
resistant. Similarly, chromium and titanium nitrides 
are both very stable, and steels which contain appreci- 
able amounts of any of these stable compounds yield 
gas only slowly and may require a longer time and/or 





a higher temperature before the determination is com- 


plete. This difference in the behaviour of different 
oxides. and nitrides has an important bearing on the 
operation of the method when applied to non-ferrous 
metals. It seems unlikely that appreciable amounts 
of oxygen or nitrogen are normally present in metals 
in the “free” state. In order to determine these 
elements, therefore, it is n to work at a tem- 
perature such that the most stable oxide or nitride 
present is rapidly reduced by carbon. Hydrogen need 
not be considered in this connection, as it has been 
found in every case examined that it is completely 
evolved at temperatures considerably below those 
necessary for the rapid reduction of the oxides or 
nitrides. 
A further point of considerable importance is the 
relative volatilities of different metals in a high vacuum 
at high temperatures. For example, after a normal 
experiment in which, “aye six to eight specimens of 
steel have been used, the cold w: of the quartz 
furnace tube above the crucible are coated with a 
metallic film, for which such constituents of the steels 
as manganese, aluminium, copper, etc., are responsible 
in varying degrees. This film, if it is allowed to reach 
an appreciable thickness, may adsorb a considerable 
aa. ey 90 of any gas subsequently evolved and so 
to low results. It may be indicated here, however, 
that the metals responsible for such film formation are 
present in steel in only relatively small amounts, so 
that their partial vapour pressures are also relatively 
low. It is apparent, therefore, that if the specimens 
consist of one or other of these metals, the rate of film 
formation will be enormously increased at similar 
temperatures. The effect is thus seen to be very 
important when non-ferrous metals are being con- 
sidered, since a large number of them have relatively 
low melting points and appreciable vapour pressures 
at high temperatures. 

As y indicated, the chemical basis of the 
vacuum-fusion method is the intimate contact which 
the solubility of carbon in molten iron or steel permits 
between the carbon and the oxides and nitrides con- 
tained in the molten specimen. As regards hydrogen, 
carbon probably plays no part in its evolution, which is 
controlled only by the temperature and the degree of 
vacuum. In planning, therefore, to apply the method 
to any particular non-ferrous metal or alloy, the three 
points briefly discussed above must be carefully con- 
sidered, namely, (a) does the molten metal dissolve 
carbon sufficiently readily to bring it into intimate 
contact with the inclusions ?; (6) is either the oxide 
or nitride of the metal very stable, thus requiring a 
very high temperature for its reduction ?; (c) has the 
metal itself a high vapour pressure at the temperature 
at which the oxide or nitride is rapidly and completely 
reduced ? In other words, will the vapour pressure of 
the nietal lead to very rapid film formation ? 

If, with regard to (a), it is found that carbon does 
not dissolve appreciably in a particular metal, it is 
often possible to conduct the experiment in a bath of 
some other previously degassed metal in which carbon 
is readily soluble. Iron, or plain-carbon steel, has 
proved very useful in this respect. It will be noted 
that where such a second metal is used it acts as a 
diluent to the one under examination, thus reducing 
its concentration and the tendency to film formation (c). 
It is obviously always desirable to carry out the deter- 
mination at as low a temperature as is compatible 
with (b). 

When the most suitable working temperature and 
conditions for a particular metal or alloy have been 
ascertained by preliminary exploration and an actual 
determination is to be made, specimens, preferably in 
the form of solid cylinders of the dimensions stated 
above for steel, are assembled in the side tube, the 
degassing of the apparatus is effected, and a “‘ blank ” 
run at the required temperature. The first specimen 
is then introduced into the crucible and the gases 
evolved are collected and analysed. In cases where asteel 
bath is required, the requisite number of suitable steel 
specimens is placedin the side tube in front of the speci- 
mens of the metal under examination. The working 
temperature in this case will be 1,550 deg. C. or over, and 
after a “blank” has been run, the steel specimens are 
introduced into the crucible. The gas evolved from them 
is allowed to run to waste, the degassing being con- 
tinued until the pressure has fallen to the original 
value and gas evolution has dropped to the “ blank ” 
rate. The first specimen of the metal under examina- 
tion is then introduced into the crucible and the 
determinations carried out in the usual manner. 


(To be continued.) 





CABLE MANUFACTURE AT BIRTLEY, DURHAM.—Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
announce that they have acquired a modern factory 
at Birtley, County Durham, for the manufacture 
of their cables. The firm’s factories at Gravesend and 





Woolwich are not affected and will continue production 
as at present. 





By H. R. Hens, Assoc,M.Inst.Gas.E. 
(Concluded from page 359.) 


A WELL-KNOWN firm in Birmingham manufactures 
tapered-roller bearings, the range varying from } in. 
bore by 1} in. outside diameter to a special precision 
type for gun boring lathes, 81} in. diameter by 67 in. 
bore. Bearings of this type are used in sewing machines, 
motor cycles, high-precision machine tools, every type 
of armoured fighting vehicle, including tanks, carriers 
and cars, artillery wheels, and gun traversing and 
elevating gear ; in aircraft they are used im aero engines, 
airscrews, landing wheels and carriage-operating gear, 
bomb-door mechanism, and also in radar equipment. 
The bearings are employed in all types of naval craft, 
in railway rolling stock, in shop and ammunition 
trucks, in cars for coal mines, in rolling mills producing 
armour plate, steel plate, strip and bar, bronze and 
brass strip and light-alloy sheet, and in almost every 
kind of industrial machine. The heat-treatment pro- 
cesses applied are carburising, refining, hardening and 
final drawing or tempering, the case depth required 
varying from 0-040 in. to 0-25 in., and gas furnaces of 
different types constitute the main equipment of 
the heat-treatment shop. 

In the case of the four-row bearing, some of the 
largest in Europe weighing 4 tons, are in use in a heavy 
rolling mill producing stainless-steel sheet. These 
particular bearings are made in nickel-chromium- 
molybdenum steel and are 4 ft. in diameter, 30 in. in 
bore and 32 in. long. They require carburising at 
890 deg. C. for 144 hours to a depth of 0-25 in., refining 
of the core at 850 deg. C. and quenching in oil ; reheat- 
ing to 650 deg. C. and holding for 12 hours and air- 
cooling, again reheating to 760 deg. C. and oil-quenching 
for final case hardening. The components are finally tem- 
pered at 165 deg. C. for 8 hours in a gas-heated oil tank. 

Another Birmingham firm produces by machine upset 
forgings for universal joints for all types of vehicles, 
and as component parts for aircraft engines, armoured 
fighting vehicles and landing gear. The confined 
nature of the die-and-punch surfaces in the machines 
allows little opportunity for scale removal during the 
upsetting operation and lays extreme emphasis on 
the necessity for clean heating methods; the heat 
application and scale formation should, therefore, be as 
even as possible and combustion should be readily 
controllable in regard to temperature and atmosphere, 
to restrict oxidation to a minimum. Gas meets these 
requirements economically, and from the practical 
point of view is in an almost unassailable position. 
Automatic temperature control offers no insurmount- 
able difficulties and this is an appreciable economy 
from the fuel aspect and in reducing production scrap. 
The furnaces used for the upsetting operations are of 
the open slot type, being fired either by aseries of forced- 
draught burners injecting through the back wall, or 
by burners in opposition from the ends of the heating 
chamber. Operating temperatures approximate 1,250 
deg. C. to 1,300 deg. C. The forging bars are inserted 
through the slot openings to the appropriate length 
and, when hot, are forged in rotation, every bar 
removed being immediately replaced by new stock. 
Thus a supply of uniformly-heated bars is fed to the 
upsetters. 

Three furnaces used for the normalising and harden- 
ing of forgings are of either forced-draught or natural- 
draught types, under-fired and recuperative. They 
operate on the semi-continuous principle, the work 
being conveyed through from the back in heat-resistant 
pans by means of pusher mechanism. Two furnaces 
are used for tempering. Automatic temperature 
control has proved its worth in this sphere also, and 
temperature records of all operations are retained. 
Each of these furnaces is capable of a net throughput 
of 1,200 Ib. per hour, varying according to the nature 
of the particular components being treated. For 
the treatment of tools, one larger type furnace is em- 
ployed for die blocks and two smaller ones for small 
tools. A high-speed muffle is also available for the 
treatment of tungsten and molybdenum cutting steels. 
Tempering is carried out in a salt-bath furnace working 
at temperatures of from 150 deg. to 600 deg. C. 

Nuts and bolts are produced by hot and cold forging 
methods, and gas is used extensively in both—for the 
forging operation in the case of hot forging, and for 
the necessary heat-treatment in the cold-forging method. 
The smaller sizes of aircraft bolts are cold-headed, 
after which they are hardened and tempered in gas- 
fired furnaces, a typical unit being a continuous cast- 
link belt conveyor equipment, built by Birlec Limited, 
and shown in Fig. 7, on this page. The furnace is 
heated by a number of patented recuperative-type 
radiant tubular heaters mounted transversely across 
the furnace, part of the tubes being disposed above 
the work and others immediately below the upper flight 





* Paper presented at the 82nd annual meeting of the 
Institution of Gas Engineers, held in London on June 12 
and 13, 1945. Abridged. 
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of the conveyor carrying the work. The products of 
combustion from certain of the radiant tubes are 
conditioned and returned to the: furnace chamber as 
atmosphere. The heat content of the gas is thus 
utilised, whereas with the conventional type of atmo- 
sphere generator it is dissipated in the cooling water. 

To relieve cold-work strain and impart the required 
physical properties, the bolts are heated to 850 deg. C., 
quenched in oil, and after being automatically with- 
drawn from the quench tank are cleaned and pass on 
through a second furnace for tempering (generally 
between 560 deg. and 620 deg. C.). All forging and 
manufacturing is carried out on material in an annealed 
state, and heat,treatment is the last operation. Condi- 
tions achieved in the furnaces are such that po dimen- 
sional changes of practical importance take place. 
No allowance has to be made even on the thread dimen- 
sions to allow for furnace conditions, although for cad- 
mium and zinc plating to A.1.D. specifications, an allow- 
ance of the order of 0-001 in. has to be made on the 
effective diameter of the threads, solely to allow for the 
metal deposited by the plating process. The bulk 
of aircraft bolts do not exceed } in. diameter. 

For Royal Air Force and other vehicles, for a wide 
variety of Ministry of Supply contracts, as well as 
mines, bombs, incendiary clusters, etc., hexagon bolts, 
mostly not exceeding 4 in. diameter, are made 
and heat-treated as the final operation in a manner 
similar and with furnace equipment similar to that 
used for aircraft bolts. The use of full automatic 
equipment for heat-treatment maintains a remarkable 
degree of consistency in the physical properties. 
Bolts such as cup square (carriage) bolts for less 
strenuous duties, are cold-forged from mild steel 
(approximately 0-10 to 0-15 per cent. carbon) and 
heat-treated only to relieve’ work strain. They are 
passed, at a temperature of from 600 deg. to 650 deg. C., 
through @ single chamber unit similar to the furnaces 
used for hardening and tempering bolts. These bolts 
are used in the construction of hutting and emergency 
landing strips for aircraft. 

With hot-forged bolts, the specification is usually 
more siniple. They are forged from black rolled mild- 
steel bars, and, after threading, the bolts are finished. 
They are made from “ pins,’’ the ends of which are heated 
to approximately 1,100 deg. C. along the required 
distance, before presenting to the forging machine, 
by placing through holed bricks built into the sides of a 
box-type furnace. The furnace is top-fired with an 
induction-type gas burner using air at about 14 lb. per 
square inch pressure; it is readily controlled by the 
adjustment of quadrant cocks on the air and gas lines. 
In practice, this type of furnace is trouble-free, and 
provides good clean working conditions, without smoke 
and without exposing the machine operator to undue 
heat. Hot-forged nuts are made by using furnaces 
with slots, the nuts being forged or cut from the ends 
of flats of suitable section about 8 ft. long, which are 
introduced into the furnace, a sufficient length being 
heated to permit the forging of up to about a dozen 
nuts. Developments in the application of gas to these 
classes of forgings are pending. 
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| The working conditions to which tracks on tanks 
} and Bren carriers are subjected are abnormally severe : 
| the individual links must possess considerable mechani- 
cal strength, and a surface highly-resistant to the 
abrasive action of the ground over which the vehicle 
may travel. In consequence, only material conforming 
to a rigid specification is accepted, although, in the 
war years, maximum quantities were required in the 
shortest possible time. Gas-fired apparatus has been 
found to meet all heat-treatment demands, and of 
sufficient flexibility to permit close technical control 
under production conditions. One of the first type of 
links to be dealt with was the TD 507 (for the larger 
tanks), which was a cast-iron component, weighing about 
141b., and was subjected to machining processes, followed 
by hardening. A brief outline of this may now be given. 

A load of 20 separate links mounted on suitable jigs, 
was suspended from a frame in such a manner that it 
could be placed within a preheater pot, adjacent to a 
| second pot containing a molten mixture of cyanide and 
salt. This second pot was heated by gas/air blast 
| burners arranged tangentially, the combustion products 
| being discharged through a side flue and passing around 
the preheater pot. After approximately 15-minute 
preheating, the load was immersed in the cyanide pot 
and maintained at 820 deg. to 840 deg. C. for 30 minutes: 
a surface skin was thus produced to withstand wear and 
tear under working conditions. The frame and links 
were now lifted from the cyanide pot, the links detached 
and dropped into a basket submerged in quenching oil, 
thus hardening the body of each Jink. To ensure that 
no serious variation in hardness occurred, a high degree 
of accuracy in regard to the cyanide temperature, and 
the strict control upon the immersion times foreach load 
was maintained. Each load weighed approximately 
300 Ib. and the heat requirements of the cyanide pots 
were considerable. In view of the need for close tech- 
nical control, various types of pyrometric equipment 
were installed on the different furnaces in use, and 
these proved particularly valuable later when it became 
essential to exercise the utmost economy in the use of 
the various types of fuel. 

An important group of tube manufacturers in the 
Midlands and North Midlands consumed gas to the 
extent of 1,844 million cub. ft. in the year ended 
July, 1943. Under the urge of fuel economy, in the 
year ended July, 1944, there was a slight decrease. 
The uses of gas in the tube industry vary from the bright 
annealing of tiny tubes for hypodermic syringes to the 
fashioning of large-diameter tubes such as are used in 
the Iraq pipeline and the heating of 20-ton billets to a 
temperature of 1,250 deg. C., for the fashioning of 
torpedo bodies by 5,000-ton presses. Between these 
extremes there are hundreds of uses for gas in the 
heat-treatment of steel, steel alloys and light-metal 
alloys for the manufacture of tubes. It is used in fur- 
naces large enough to take half-a-dozen 20-ton billets 
at one charge, and in small furnaces for the careful 
heat-treatment of precision tools. It is used for anneal- 
ing, normalising, pickling, Bonderising, hardening, 
brazing and for the production of neutral atmospheres 
in furnaces where the surface of the steel must be 
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preserved. It is used in the bending and manipulation 
of tubes ; for forging cylinder linings, press heating: 
in boilers for producing steam for process work and 
for factory heating. 

In a Birmingham works producing non-ferrous metal 
tubes from + in. to 2 in. external diameter, gas is used 
for billet heating, and for a special process of vertical 
extrusion of tubing, annealing being conducted in 
furnaces up to 20 ft. in length. Recently, in addition 
to the annealing furnaces, supplied by the Incandescent 
Heat Company, Limited, already referred to, a Birlec 
roller-hearth furnace has been installed for bright- 
annealing copper and clean-annealing brass - tubes. 
This furnace is fired with radiant block burners and is 
suitable for tubes up to about 20 ft. long, its output 
being 1 ton to 1} tons per hour. The combustion gases 
are treated for sulphur removal and perfectly bright 
surfaces are obtained on copper tubes without any pre- | 
vious cleaning or de-greasing, and without the use of | 
an external atmosphere generator. A special feature | 
of this furnace is the method of cooling the: work, this | 
being by means of a water spray or “ water-fall.”” This | 
system of cooling riot only shortens the furnace con- | 
siderably, but has the added advantages of sealing the | 
end of the unit and of washing-off any carbonised oil | 
or other lubricant from the surface of the work. 

For the hardening of gun links it was found that| 
existing heat-treatment facilities, when skilfully used, 
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contracts to be placed with firms unaccustomed to 
precision heat-treatment work. To meet the difficulties 
which arose, continuous automatic-hardening plant was 
designed, which could be operated with unskilled female 
labour. In addition to the orthodox oven furnace, 
three types of continuous furnaces were used, namely, 
mattress conveyor, rotary spiral drum and pusher-type 
gas-sealed tube furnaces, utilising the link itself as the 
conveyor mechanism. In each case hardening condi- 
tions were identical for each link, so that distortion 
was constant and could be allowed for in tooling, thus 
reducing both scrap and rectification. So successful 
were the methods employed that one firm in Birming- 
ham, previously unfamiliar with the class of work, has 
in the 20-mm. link, producing over 
10,600,000 per annum through one hardening furnace, 
with less than one per cent. scrap. Tempering was 
carried out in either forced convection ovens or salt 
baths.’ Where the utmost precision was required with 
unskilled labour, thermostatically-controlled salt baths 
were used. ° 
The industrial gas sales of the Gas Light and Coke 
Company, in 1944, totalled 38 million therms. The 
industrial gas applications in this company’s area of sup- 
ply cover a vast field, some of which have been already 
described in this paper. Other applications important 
to the war effort could be mentioned, but the following 
have been selected as examples. An installation of fur- 
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furnaces and two closing furnaces, the former having a 
| working chamber measuring 10 ft. wide by 9 ft. deep 
by 4 ft. high, with two counter-balanced rise-and-fall 
| doors in front. Each furnace is fitted with two air- 
blast burners, each having an air/gas proportioning 
device capable of being fitted with automatic control, 
using gas at atmospheric pressure and air supplied 
by a fan at 1 lb. per square inch, the gas rate being 
8,000 cub. ft. per hour. An additional air-blowing fan 
is fitted, giving air at } lb. pressure in order to provide 
a screen covering the doors when open and billets 
are either being loaded or withdrawn. 

| The closing or nosing furnaces used are shown in Fig. 
|9 on this page, one having twos circular openings 
measuring 16} in. diameter to accommodate 15-in. 
shells, the other two openings measuring 17} in. 
diameter to accommodate 16-in. shells. The furnaces 
have internal dimensions: 6 ft. wide by 3 ft. 6 in. 
deep by 2 ft. 6 in. high, and each is heated by four 
air-blast burners, each pair being fitted in the sides 
of the furnaces and controlled *by air/gas proportioning 
| devices, using gas at atmospheric pressure and air at 
1 lb. per square inch, the gas rate being 6,000 cub. ft. 
per hour. The forging furnaces, seen in Fig. 8, 
|are used for heating the steel billets measuring 17 
|in. in diameter by 5 ft. long and weighing 3,150 Ib. 
Three hours are taken to reach a temperature of 
from 1,200 deg. to 1,250 deg. C., after which the 
billets are pierced in a 1,100-ton hydraulic vertical 
press, the shape of each assuming that of a tube with 
one end sealed. They are then returned to the furnace 
and reheated to 1,200 deg. C., and drawn and re-drawn 
in a 500-ton horizontal hydraulic press to a size 16 in. 
in diameter by 5 ft. 6 in. long... After machining, the 
open end, specially shaped, is placed in the closing 
furnace to a depth of 24 in. and heated to 1,200 deg. C. 
The shell is then placed in the horizontal press and 
nosed, again machined, and fitted with a driving band, 
after which the inside is varnished and dried in a 
special gas oven, the finished 15-in. shell weighing 
1,802 Ib. 

Acknowledgment of valuable assistance in the pre- 
paration of this paper must be made to the Govern- 
ment departments concerned, to the author’s colleagues 
on the Industrial Gas Centres Committee, and to Mr. 
W. Dieterichs of the Gas Light and Coke Company, 
| London, who, as chairman of the Centres Committee 
| until 1942, was responsible particularly for the emer- 
| gency measures referred to in the early part of the 
paper. Thanks are also due to furnace and equipment 
| manufacturers, managements of works consuming gas. 

members of the staff of the Industrial Heating Section, 
City of Birmingham Gas Department, of which section 
the author is the superintendent, and finally to Mr. 
A. W. Lee, general manager and secretary of the City 
of Birmingham Gas Department, for permission to 
include information obtained in the course of duty. 
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in magnitude with the speed of the aircraft and which 
must be overcome by the pilot, thus giving him a sense of 
“* feel,” a sense which is normally absent where the 
ailerons are power operated. A cylinder a is mounted 
near @® torque tube 6 on which the control column is 
mounted, the axis of the cylinder intersecting that of the 
torque tube and the bottom of the cylinder being con- 
or a Ee, en Canto 














(569,290) 


equal distances from and on opposite sides of the axis of 
the piston, a pair of telescopic tubular struts g, h, in each 
of which is a coil spring. These struts are pivoted at their 
upper ends to a double-armed lever m on the torque tube, 
the dimensions being such that the axes of the struts 
intersect on the axis of the piston about half way down 
the piston. When, in use, the control column of the 
aircraft is moved about the axis of the torque tube b to 
control the power-operated ailerons, one or other of the 
spring-loaded struts is compressed against its spring, the 
piston constituting an abutment. Since the position of 
the piston is dependent on the pressure within the 
cylinder a, which, in turn, is a function of the speed of the 
aircraft, the force required to maintain the control 
column in its displ iti is d dent on the 
speed of the aircraft. Hence, the pilot is | given a sense of 
** feel’ as though the ailerons were manually operated. 
( Accepted May 16, 1945.) 





ELECTRICAL APPARATUS. 


569,258. Tester for Acidity of Gas. The Sheffield 
Chemical Company, Limited, of Sheffield, and A. Turner, of 
Rotherham. (1 Fig.) July 6, 1943.—The apparatus em- 
ploys the principle of passing the gas to be tested through 
an absorber in which the acid is dissolved in an electrolyte 
which is then passed through a high-resistance electro- 
lytic cell. The electrolytic cell consists of a U-tube 1 
inside a casing. A platinum electrode 3 is fixed in one 
limb of the U-tube and a cadmium electrode 4 is adjust- 
able in the other limb by means of a platinum wire 
carried by an insulated rod. The electrodes 3 and 4 are 
connected to a millivoltmeter. A pipette 12 is mounted 
in the cover of the casing and a sinuous absorber tube 





leads from the pipette to the limb containing the plati- 
num electrode. A tube connects the pipette to a water 
supply regulated by a cock 15. Water is fed from the 
pipette to the U-tube through the absorber tube in dis- 
crete drops so as not to fill the tube. The water flows 
through the U-tube and discharges to waste through a 
funnel 17. The gases to be tested are admitted to the 
water stream at the top of the absorber tube. Before use 
the apparatus is set by feeding the water through the cell 
without admitting gas to the absorber tube, and the 
needle of the previously calibrated voltmeter is set to 
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zero. Adjustments in the internal resistance of the cell 
are effected by moving the cadmium electrode up or 
down. The gas to be tested is then admitted to the 
absorber tube and the acid content in the gas is absorbed 
by the water. The internal resistance of the cell thus 
drops and operates the meter. A chemical test is made of 
the acid content of the gas and the flow of water through 
the cell is regulated by the cock 15 until the meter reading 
corresponds to the chemical test. Thereafter the meter 
indicates, say, the grains of acid per cubic foot of gas, and 
the scale can be divided to show differences of 0-1 grains 
per cubic foot. If the temperature of the cell remains 
constant the readings of the meter remain accurate. 
( Accepted May 15, 1945.) 


MOTOR VEHICLES. 


569,742. Motor-Cycle Gearbox. The Birmingham 
Small Arms Company, Limited, of Small Heath, and J. 
Fletcher, of Small Heath. (4 Figs.) October 5, 1943.— 
The gearbox is for pedal operation and is designed 
to afford a simplified construction involving a minimum 
number of parts. Double-acting striking forks 1, 3 are 
controlled by a pivoted disc 5 having two cam slots 7 and 
9 in which work rollers on the forks 1 and 3 respectively. 
A rocking lever 15 is engaged by an arm 17 d to the 
foot-change lever. Springs hold the arm and lever in a 
neutral position. On the other end of the rocking lever 
15 is a pawl 25 the opposite ends of which engage either 
one of a set of teeth on a boss 29 on the disc 5. A spring- 
loaded ball on the rocking lever 15 engages a groove in 
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the pawl to centralise it on the lever 15. In operation 
the lever and pawl normally assume a position such as 
that shown. When the lever 15 is moved, the pawl rotates 
the disc 5 which causes a striking fork to effect a gear 
change. When the lever 15 is released, springs cause it 
to resume the neutral position. Three teeth enable the 
striking forks each to be moved to two positions from 
neutral, so that a four-speed gearbox is obtained. To 
ensure that, when the cam disc has been moved to a 
position by the lever 15, no free movement occurs, the 
rim of the disc is notched and a spring-loaded detent 
housed in the casing of the gearbox engages the notches. 
Further notches enable neutral to be selected and main- 
tained between any pair of gears upon a half-movement 
of the lever 15. (Accepted June 6, 1945.) 


SHIPS AND NAUTICAL APPLIANCES. 


568,465. Ship’s Rudder Frame. Wolsingham Steel 
Company, Limited, of Wolsingham, and T. Liddle, of 
Wolsingham. (10 Figs.) November 3, 1943.—The 
rudder frame is fabricated and is particularly suitable for 
merchant ships and tankers. The rudder stock is in two 
portions,an upper forged-steel shaft a and a lower cast- 
steel] member b, the latter having a boss which is shrunk 





on to the lower end of the shaft a. A collar prevents the 
rudder from lifting and four equally spaced radial keyg q’ 
cut from another solid collar forged on the shaft » Lgage 
recesses in the top of the boss b’. The shaft a is locked 
against axial displacement in the boss, thereby furthe; 
ensuring an immovable connection between the ty, 
portions of the rudder head. The member } project, 
aft from its boss b’ and is formed with a coupling f!ange ; 
of approximately rectangular shape in plan, which , 
bolted to a correspondingly-shaped flange g on the top 
rudder arm h. The coupling flanges f and g are ex. 
tended forward and apertures are formed in these ey. 
tensions to receive the top spigot of the main Piece j of 
the rudder franie, and the top pintle k. The spigot and 
the pintle k take all shear off the coupling bolts anq 


permit the quick assembly of the shaft a and the main 
piece j. As usual, the main piece j is provided at in- 
tervals with collars for the top rudder arm h, two inter- 
mediate rudder arms, and a bottom rudder arm of cast 
or forged steel, the arms being shrunk on to the collars. 
The bottom arm is also extended forward and is drilled 
to provide a bearing for the bottom pintle k’ in align- 
ment with the top pintle k and the shaft a. The rudder 
plating is attached to the arms as usual. The construc- 
tion thus provides a weldless fabricated rudder suitable 
for merchant ships and tankers. There is a considerable 
saving of steel in comparison with existing practice. Al! 
the rudder parts can be readily handled and independently 
machined at the same time, thus substantially reducing the 
production period. The construction is adaptable to any 
size of single- or double-plate rudder. (Accepted April 5, 
1945.) 


MISCELLANEOUS. 


pany, Limited, of Leeds, and H. H. Hollis, of Leeds. 
(5 Figs.) December 21, 1943.—The invention is a guide- 


automatic adjustment of the roller towards and away 
from the column guide. The roller carriage consists of 
@ pair of fabricated side arms 2 with a base 3 by which 
they are attached to the dip 4 of a gasholder lift. At 
the free end of each arm is a bearing slotted horizontally 
to allow the roller spindle to slide. The spindle is held 
against axial displacement by a washer and pin, but is 
free to rotate. Upper and lower plates tie the arms 
together. The two arms are connected by a bridge piece 
r rs 








10 which carries a horizontal adjusting screw 11. The 
screw is hollow to receive and form a bearing for the free 
end of a spindle which slides in it. The spindle supports 
Belleville spring washers 13 and is secured to a stirrup 
mounted on the roller spindle within the arms and em- 
bracing the roller 15. The chamber in which the spindle 
works can be filled with grease. The carriages are 
mounted on the dips and the crown with the rollers 15 
running on the guides 23 of the columns. The adjusting 
screws 11 are turned by box keys to load the spring 
washers to the required pressure, access being obtained 
through openings 24 in the upper plates to admit the 
box keys. These roller carriages obviate binding. 
excessive frictional wear, and inefficient guiding of the 
gasholder. (Accepted April 24, 1945.) 
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FUEL-INJECTION PRO- 
CESSES WITH PINTLE-VALVE 
NOZZLES. 


By Dr. Norman KENDALL. 


Tue earlier of the theoretical and experimental 
investigations carried out at King’s College, London, 
and described by Professor 8. J. Davies and Dr. E. 
Giffen*, into the hydraulic phenomena of the com- 

Fig. 1 Le 


N. 


(e608.4) Cam Angle... Deg. 


P 10 20 30 40 
(6608.8) Cam Angle...Deg. 
mon jerk-pump fuel-injection system of the type 
usually associated with the automotive high- 
speed compression-ignition engine, were concerned 
with the specific case of discharge through an open 


* See three papers by Professor S. J. Davies and Dr. 
E. Giffen, namely, “ Injection, Ignition and Combusti 
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nozzle. These investigations were later extended 
to a consideration of the spring-loaded nozzle valve 
or “closed-type’’ injector.* The experimental 
work pertaining to this latter aspect of the problem 
dealt entirely with the normal conical-seating 
needle-valve. Further experimental work along 
similar lines was subsequently carried out, however, 
with a relatively high-discharge pintle-valve type 
of injector. The following account deals with this 
particular phase of the work, the results being con- 


|sidered especially in relation to those of the earlier 


investigations with the 
conical-seating needle- 
valve. It represents the 
conclusion of the investi- 
gation at King’s College, 
so and the author wishes to 
express, at the outset, his 
gratitude to the Delegacy 
of the College for the faci- 
lities provided, and also 
his indebtedness to Pro- 
fessor S. J. Davies, D.Sc., 
M.I.Mech.E.,under whose 
direction the work was 
carried out. 

The nature of the hy- 
draulic phenomena in a 
fuel injection system has 
already been fully dis- 
cussed in the second of the 
above-mentioned papers 
by Professor Davies and 
Dr. Giffen, and the sub- 
ject need not here be 
further dilated upon. The 
two basic conceptions in- 
volved, however, may be 
briefly recapitulated as 
follows. (i) If, at any 
point in the fluid of a 
hydraulic system, there 
be a change in velocity, 
there will ensue a corres- 
ponding change in pres- 
sure at that point such 

“serene” that : 
Change in pressure bulk modulus, K 


Change in velocity _ velocity of sound in fluid,.#, 


=a/ Ee, 
g 


where K = bulk modulus and p = density of fluid ; 








in High-Speed Heavy-Oil Engines,” Proc. J.A.E., vol. 25, 
Page 399 (1931); ‘“‘ An Experimental Investigation of 
Flow in Oil-Engine Injection Systems,” loc. cit., vol. 27, 
Page 506 (1933); ana “ Further Investigations into 
Oil-Engine Injection Systems,” loc. cit., vol. 28, page 
456 (1984). 











* “ Processes in Oil-Engine Injection Systems with 
Spring-Loaded Nozzle Valves,” by S. J. Davies and 
A. W. Rowe, Proc. I.A.E., vol. 31, page 278 (1936); and 
** Processes in Injection Systems of Oil Engines,” by 
S. J. Davies and E. Giffen, Trans. S.A.E., vol. 46 page 
119 (1940). 








and (ii) that any such change in pressure will be 
propagated throughout the fluid in the hydraulic 
system at a speed equal to that of sound in the fluid. 
This velocity, v,, may be expressed in terms of the 
density and the bulk modulus of the fluid, as : 


nan / Ko. 
p 


On such a comprehension of the fundamentals 
involved, it will thus be readily understood that 
the form of the discharge orifice will not affect the 
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hydraulic phenomena within the injection system 
other than by its effect on the discharge characteris- 
tics of the injector; the spray characteristics, of 
course, will be very intimately connected with the 
injector form, but with this side of the question we 
are not here concerned. It is not to be expected, 
accordingly, that there will be any fundamental 
differences between the hydraulic phenomena en- 
countered in an injection system discharging through 
a needle-valve and in a similar system terminating 
in a pintle-valve nozzle; since, however, the dis- 
charge rate from a pintle-valve nozzle will be much 
greater, in general, than that from a needle valve, 
the pressure-wave processes in each case will con- 
sequently be materially affected by the influence of 
the different rates of discharge upon the magnitude 
of the pressure waves set up at, and reflected back 
from, the injector orifice. 

For the present purpose, in order to accentuate 
such differences in the pressure-wave processes 
resulting from differences in the discharge rate at 
the nozzle, experimental results will be considered 
for a jerk-pump injection system using a compara- 
tively large-discharge pintle-nozzle of 2-11 mm. 
diameter of orifice. These results will be compared 
with those obtained under similar conditions, and 
with exactly the same injection system and appara- 
tus, by Professor Davies and Dr. A. W. Rowe in their 
1936 paper, previously cited, but with a compara- 
tively low-discharge conical-seating needle-valve. The 
test apparatus and procedure have been described 
already in ENGINEERING.* From the foregoing it 
will be clearly understood that, in any remarks that 
follow concerning the effect of this pintle-nozzle on 
the hydraulic phenomena in the injection system, 
it is implied that such effect shall be considered to 
be a result of the higher discharge upon these 
phenomena and not of any other characteristics of 
the pintle-valve. 

Plain Pump-Delivery Valve.—Fig. 1, herewith, 
shows the nozzle pressure and injector-valve lift 
diagrams obtained at three different pump speeds 
with an injection system incorporating a plain 
delivery valve and a pintle injection nozzle, 
2-11 mm. in diameter. The pipe had a bore of 
1-5 mm., and was 47 in. long. The nozzle opening 


* “ The Indicating of Engine Fuel-Injection Systems,” 








vol. 156, page 461 (1943). 
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FUEL-INJECTION PROCESSES WITH PINTLE-VALVE NOZZLES. 


Fig.7. 
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pressure was 2,400 lb. per square inch, indicated in 
Fig. 1 by the lines marked ‘‘ N.O.P.”” The control- 
rack position was that of full ‘“ throttle.” Al- 
though the form of the injection-pressure diagrams 
is very materially and characteristically affected by 
the higher rate of discharge obtaining in the case of 
the pintle nozzle, the effect of pump speed is much 
the same as in the case of the needle valve: the 
pipe delay, in degrees of cam angle, increases 
linearly with increase in pump speed. Injection 
pressures at the lower speeds (around 400 r.p.m.) 
are generally low, due to the lower intensities of the 
forward pressure waves, and the resultant valve-lift 
is somewhat unsatisfactory, the valve floating just 
off the seat most of the time, and almost closing at 
times when the pressures drop to somewhere in the 
order of the nozzle closing pressure. It will be 
observed, in both these and other pressure diagrams, 
that occasionally the injection pressure may actually 
drop slightly below the theoretical static closing 
pressure without actually allowing the valve to 
close. As the pump speed is increased the pressure 


injection pressures become greater as the effect of 

pump delivery overrides that of injector discharge. 
To observe the effect of nozzle discharge upon the 

injection pressures, it is of interest to compare the 


with the same injection system and under the same 
operating conditions, but with a small discharge 
needle-valve injector, 0-4 mm. in diameter, Fig. 2. 
In the case of the high-discharge pintle nozzle, the 
injection pressures assume a characteristic irregular 
wave form, the depletion due to the excessive 
nozzle discharge being little more than counteracted 


waves become more clearly defined, and general | 
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by the periodic arrival of the successive pressure 





| waves reflected from the pump end. In the case of 


, the needle-valve injector, on the other hand, the 
diagrams of Fig. 1 with those previously obtained 


much lower nozzle-discharge rate allows the injection 
pressures to build up more or less continuously, 
especially at the higher speeds, to comparatively 
high ultimate values; at % pump speed of 1,000 
r.p.m., for instance, the injection pressure continues 
to build up almost to the instant of pump spill, 
where a pressure of nearly 4,000 Ib. per square inch 





is attained. In this case, the nozzle discharge is 
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never so great as to predominate over the pump 
delivery. The same effect of nozzle discharge is 
observable in the case of the needle-valve injector 
at low speeds. Thus, at 400 r.p.m. Fig. 2, when 
the reflected pressure waves, coming from the pump 
end to augment the nozzle pressures, are of relatively 
low intensity, they are unable to override the 
influence of the discharge to the same extent, and 
so the pressures do not get the chance to build up 
during the injection period as they do at the higher 
speeds, but are just sufficiently augmented to 
maintain an approximately constant injection 
pressure. 

The diagrams of nozzle valve-lift also show the 
effect of discharge ; in the case of the pintle valve, 
the nozzle valve does not lift to the stop and remain 
at maximum lift throughout injection, but opens 
only partly, floating somewhat erratically and 
being particularly sensitive to any low-pressure 
fluctuations approaching the nozzle closing pressure. 
This type of valve-lift diagram was invariably 
observed in the pintle-valve nozzle under all com- 
binations of operating conditions. With the needle- 
valve injector, however, the injector valve usually 
rose more or less rapidly to the stop, following the 
arrival of the first pressure wave at the nozzle, and 
maximum valve-lift was maintained throughout 
the period of injection. Only at low speeds and 
high nozzle-opening pressures was partial-lift injec- 
tion observed in the case of the neédle-valve nozzle 
(see curve for 400 r.p.m. in Fig. 2); under these 
conditions, as has been remarked already, the low- 
intensity pressure waves are insufficient to dominate 
the effect of nozzle discharge. Since such fluctuating 
injector valve-lift characteristics are likely to affect 
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the operational flexibility of the engine, it would 
seem advisable, where possible, to arrange conditions 
go as to ensure full lift of the injector valve through- 
out the injection period. 

Further experiments with a plain delivery valve 
all showed characteristic injection-pressure diagrams 
and valve-lift records similar to those of Fig. 1; 
that is, the wave form of the pressure diagrams was 
always such that the injection pressures fluctuated 
very much about a mean value not far removed 
from the nozzle-opening pressure, the injector- 
valve lift correspondingly fluctuating throughout 
injection. Never was full valve lift observed to 
occur throughout the entire injection, as is usually 
the case with a small-discharge needle-valve nozzle. 
Combinations of high nozzle-opening pressure and 
low speed not infrequently led to intermittent 
injection. Increased nozzle-opening pressures gener- 
ally led to higher mean injection pressures, although 
the pressure fluctuations also were increased so that 
minimum pressures were liable to approach the 
nozzle-closing pressure, with consequent tendency 
to decreased stability of valve lift at excessively high 
nozzle-opening pressures. 

Since the*pressure-release type of pump delivery 
valve is now almost universal for automotive 
compression-ignition engines, it is not proposed to 
pursue further the question of the plain delivery 
valve, with which the foregoing discussion has been 
concerned. The foregoing results on the plain 
delivery valve have been given, however, since they 
are of interest as a basis of comparison from which 
the action of the pressure-release valve will be more 
readily appreciated. Several types of pressure- 
release valve were investigated, but since the action 
of all these was found to be ultimately very similar, 
although minor characteristic differences were 
admittedly recognisable, it is proposed to confine 
attention at present to the original Bosch type. 
This is illustrated in Figs. 3 to 6, on page 389, by 
reference to which the action of the valve may be 
briefly explained. 

Fig. 3 shows the construction of the Bosch 
pressure-release pump-delivery valve, and Fig. 4 
shows the attitude of the valve during delivery, 
fuel flowing past the fluted guide stem and into the 
line. At the end of pump delivery, when spill 
back to the suction gallery occurs, the valve starts 
to close and eventually reaches a position as in- 
dicated in Fig. 5, where the lower edge of the plain 
collar just reaches the top edge of the valve housing ; 
at this instant, delivery into the line ceases and a 
definite volume in the injection line is isolated from 
the pump. Thus, when the valve completes its 
movement and finally seats, Fig. 6, a volume is 
added to the injection line corresponding to the 
movement of the valve after the cut-off of pump 
delivery, into which the oil trapped in the injection 
line may expand with a resultant rapid drop in 
pressure to well below the nozzle-closing pressure. 
Apart from the rapid seating of the injection valve 
and the clean cut-off of injection thus achieved, 
residual pressures will be materially reduced, so 
that it is to be expected that conditions at the 
beginning and during injection will also be influ- 
enced by the action of such a pressure-release pump- 
delivery valve. The ensuing account of experi- 
mental work will be concerned entirely with an 
injection system using such a valve. 

Pressure-Release Delivery Valve.—In Fig. 7, 
opposite, are given pressure and injection valve-lift 
diagrams at five different pump speeds for an 
injection system incorporating a Bosch pressure- 
release pump-delivery valve and discharging through 
@ 2-1l-mm. diameter pintle nozzle. Comparison 
of these diagrams with those of Fig. 1, obtained 
under similar operating conditions but with a plain 
delivery valve, shows the effect of pressure release 
upon injection-pressure characteristics. 

Firstly, it will be observed, the residual pressures 
after and before injection are much farther removed 
from the nozzle-opening pressure, being of the 
order of 300 Ib. to 800 Ib. per square inch at normal 
speeds as opposed to residual pressures of about 
1,500 lb. per square inch or more in the case of the 
plain delivery valve. At the end of injection, more- 
over, the pressure drops very rapidly to zero in the 
case of the pressure-release delivery valve, the 
pressure waves, thereafter reflecting up and down 
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the pipe, in no case approaching the nozzle-opening 
pressure. Even at the lowest speed (300 r.p.m., 
Fig. 7), which represents the worst conditions, it 
will be observed that the maximum pressure re- 
corded after injection has ceased is still not within 
1,000 Ib. per square inch of the nozzle-opening 
pressure. The first important effect of the pressure- 
release valve, then, is that all possibility of inter- 
mittent injection, or of injection-valve dribble, is 
completely eliminated, while, during injection, the 
injection-valve movement is much more stable and 
the spray characteristics are likely to be correspond- 
ingly more uniform. 

As in the case of the plain delivery valve, it was 
observed that there is at first a decrease in residual 
pressure with increase in speed, although at higher 
speeds the residual pressure tends to an almost 
constant value. The reason for this characteristic 
is considered to be as follows. At the end of pump 
delivery, when pump spill back to the suction gallery 
has occurred, a small but finite period of time must 
elapse before the closing pump-delivery valve 
finally cuts off the injection line from the pump. 
During this period there will actually be a reverse 
flow of fuel from the injection line into the pump, 
so that a certain degree of pressure release will be 
achieved by this means independently of any addi- 
tional release subsequently derived from the specific 
design of the valve. The extent of such release will 
obviously depend upon both the time taken by the 
delivery valve in closing and the pressure drop 
across the valve. If the latter be considered con- 
stant, as it will be approximately for any particular 
value of nozzle-opening pressure, the degree of 
pressure-release will be primarily a function of 
delivery-valve lift. Thus, at low speeds, where only 
partial delivery-valve lifts are experienced, the 
pressure release derived from this source will be 
relatively small. As the pump speed is increased, 
however, the pressure release obtained will initially 
also be increased, but at higher speeds the vaive- 
lift will not increase proportionally but will eventu- 
ally tend to a maximum. Under such conditions, 
the degree of pressure release will also tend to a 
corresponding maximum. 

When a pressure-release type of valve is used, the 
extent of release derived from the design of the 
valve will be appreciable and will dominate the 
pressure characteristics of the line after pump-spill ; 
the additional effect of the independent release 
derived from leakage of the fuel back past the de- 
livery-valve during closure, as discussed above, will 
not be inconsiderable, however, and will noticeably 
influence the pressure system. Since residual pres- 
sures will be some inverse function of the degree 
of pressure release, it would be expected, on such 
reasoning, that residual pressures were much lower 
with the pressure-release valve than with the plain 
delivery valve, and that, in both cases, residual 
pressures would decrease with increase in pump 
speed. These predictions are substantiated by the 
experimental results. Moreover, the tendency to 
an ultimate minimum value of residual pressure, 
due to restriction of the delivery-valve lift, is realised 
in the case of the pressure-release valve (Fig. 7). 
That this is not apparent in the case of the results 
obtained with the plain delivery valve is due to the 
much higher lift which must occur with this valve 
before any limitation in lift is imposed; this is 
obvious from the fact that the plain delivery valve 
is identical in form with the pressure-release valve, 
except for the removal of the collar above the fluted 
stem, so that, whereas the pressure-release valve 
starts its effective lift from the attitude of Fig. 5, 
thus reducing the total available lift, the plain 
delivery valve starts its effective lift right from the 
closed position of Fig. 6. It would be expected, 
then, that the ultimate minimum and constant value 
of residual pressure observed with the pressure- 
release valve would be experienced, in the case ef 
the plain delivery valve, at some higher pump speeds. 

So far as the period and timing of injection are 
concerned, it is of interest to consider the data of 
Table I, herewith, taken from the “typical curves 
of Fig. 7, which are illustrative of general experience. 
In the first place, it was observed that, with the 
pressure-release valve, the period of injection was 
practically constant at about 23 deg. of cam angle 
over the normal range of speed, although a sharp 





falling off occurred at the lower speeds due to earlier 
termination of injection consequent on the generally 
lower injection pressures under these conditions. 
In the case of the plain delivery valve, under similar 
operating conditions and over the same range of 
speeds, the injection period was observed to vary 


TABLE I.—-Pressure-Release Delivery Valve: Pintle-Valve 











Injection. 
Pump Cam Angle, Deg. 
Pump Speed. 
Pipe Nozzle Injection | Inject’on 
R.p.m. Delay. Delay. Delay. Period. 
300 2 14 16 16 
450 24 13 15 23 
600 34 13 1 22 
750 44 14 18 22 
900 5 14 19 24 

















from about 32 deg. to 38 deg. of cam angle, as can 
be seen from the representative data of Table II. 


TABLE II.—Plain Delivery Valve : Pintle-Valve Injection. 











Pump Cam Angle, Deg. 
Pump Speed. 
R.p.m. Pipe Nozzle Injection | Injection 
Delay. Delay. Delay. Period. 
400 24 34 6 374 
600... te 3 7 10} 33 
800... wie 94 14 37¢ 
1,000 ee 6 94 15} 324 

















The pressure-release valve is thus seen to give a 
much smaller, as well as a more uniform, period of 
injection, the reason being that the pressure-release 
results in the termination of nozzle discharge being 
controlled much more nearly by the pump timing. 
Thus, when pump spill occurs and the delivery 
valve seats, a strong negative pressure-wave is 
initiated and propagated along the pipe to reduce 
the injection pressure rapidly to zero, with conse- 
quent sharp nozzle-valve closure; with the plain 
delivery valve, on the other hand, even after 
cessation of pump delivery and closure of the 
delivery valve, the pressure waves persisting in the 
line by continued reflection are sufficient to keep the 
valve open for a considerable time until the injection 
pressure is sufficiently depleted by the nozzle 
discharge to allow the nozzle valve to close. The 
point of injection ‘cut-off in this case is thus both 
prolonged and variable. 

It was observed that, in the case of the pintle 
nozzle with pressure-release valve, the nozzle delay 
(the delay in terms of pump cam angle between the 
arrival of the first pressure wave and the beginning 
of actual injection, as indicated by the injection valve 
lift diagram) was independent of pump speed, being 
on an average about 14 deg. of cam angle over the 
entire speed range investigated. This is somewhat 
greater than in the case of the plain delivery valve 
when the normal nozzle delay was in the order of 
only 9 deg. at the higher speeds, being even much 
less than this at lower speeds. This increase in 
nozzle delay is due to the fact that residual pressures 
are much lower with pressure release, so that a 
greater period of time must necessarily elapse before 
the nozzle-opening pressure is attained ; the rate of 
initial rise of pressure is, of course, practically 
independent of the type of delivery valve. Since 
the nozzle delay is constant in terms of cam angle, 
however, this effect is not detrimental, since allow- 
ance can be made by appropriate adjustment of the 
pump timing. The total injection delay naturally, 
increases slightly, and linearly, with pump speed 
since this is the sum of the nozzle delay and the pipe 
delay. A similar effect was observed in the case of 
the needle-valve injector (see Table III, page 392.) 

As remarked above, the nozzle delay is practically 
constant, while the pipe delay (the time in terms of 
pump cam angle for the pressure wave to traverse 
the injection line) varies proportionally with speed. 
The observed values for the pipe delay were found 
to agree very closely with the theoretical values 
calculated* from the general expression : 





* “ Pressure Calculations for Oil-Engine Fuel-Injection 
Systems,” by Dr. E. Giffen and Dr. A. W. Rowe. Proc. 
I.Mech.E., vol. 141, page 519 (1939). 
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Vs 
where @ = pipe delay, deg. of pump-cam angle ; 
n = pump speed, r.p.m.; J = length of injection 
line in feet; and v, = velocity of sound in oil in 
pipe in feet per second. 

If, as has been suggested, the pressure-release 
type of delivery valve implies closer control of the 
injection cut-off by the pump timing, it would be 
expected that the period between the arrival of the 
first pressure wave at the injector and the termina- 
tion of injection would be constant in terms of cam 
angle, being, in fact, equal to the pump delivery 
period ; in other words, nozzle delay + injection 
period = pump delivery period. In the present 
instance, the pump delivery period at full “‘ throttle” 
position, as determined by the pump element 
dimensions, was 38 deg. of cam angle, and it was 
observed, in the case of the system using a pressure- 
release delivery valve, that the sum of the nozzle 
delay and the injection period was, in general, 
approximately constant and very nearly equal to 
38 deg. of cam angle, especially in the case of the 
pintle nozzle. At lower speeds, this was not always 
true (see, for example, Table I, figures for 300r.p.m.), 
but this was due to the fact that injection pressures 
under such pump-operating conditions were low and, 
as a result of the relatively high discharge rate of 
the pintle valve, the pump was unable to maintain 
sufficient pressure at the nozzle to keep the valve 
open until after the occurrence of pump spill. The 
injection period was thus curtailed by the premature 
termination of injection. 

The use of the pressure-release pump delivery 
valve in conjunction with a needle-valve injector, 
Table III, was observed to reduce the injection 


TABLE III.—Needle-Valve Injector. 





Pump Cam Angle. 
Deg. 





Injection 
Delay. 


Injection 
Period. 
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period materially, just as in the case of the pintle- 
valve nozzle. Except at very low speeds in this 
case, however, when general injection pressures 
were low, it was observed, even when pressure- 
release was adopted, that the injection period was 
prolonged so that the sum of the nozzle delay and 
the injection period was in excess of the pump 
delivery period of 38-deg. cam angle. As the pump 
speed was raised, thus increasing the general 
injection pressures, the injection period was corre- 
spondingly increased. This observation implies 
that the extent of pressure release afforded by the 
pump delivery valve is insufficient in itself to reduce 
the injection pressures to below the nozzle-closing 
pressure, but that still further depletion of injection 
pressures by the nozzle discharge is necessary to 
allow immediate nozzle-valve closure. This addi- 
tional release is available to a sufficient extent in 
the case of the pintle-nozzle, but not with the 
low-discharge needle-valve injector, thus giving rise 
to the fact that the effect of reducing the rate of 
nozzle discharge is to prolong the injection period. 
The series of diagrams in Fig. 8, on page 390, shows 
the effect upon injection pressures of progressively 
increasing the nozzle opening pressure from 1,030 Ib. 
to 3,150 lb. per square inch, all other operating 
factors being maintained constant. The first 
noticeable effect of increasing the nozzle-opening 
pressure is that the general injection pressures are 
correspondingly increased. In Fig. 9, on page 390, 
the approximate average injection pressures are 
plotted against the corresponding nozzle-opening 
pressures, from which it will be seen that, at opening 
pressures of about 2,000 Ib. per square inch and less, 
the average injection pressures are very much. the 
same as, or even slightly in excess of, the nozzle- 
opening pressure. At higher opening pressures, 








however, the curve flattens out somewhat and 
average injection pressures become considerably less 
than the corresponding nozzle-opening pressure ; 
which means that, under these conditions of in- 
creased nozzle-opening pressure, minimum injection 
pressures will be approaching the nozzle-closing 
pressure during the injection period, tending even- 
tually to conditions of instability. The actual 
onset of such instability experienced at excessive 
nozzle-opening pressures is delayed as pump speed 
is increased, the worst conditions being encountered 
with a combination of high nozzle-opening pressures 
and low pump speeds. 

A further effect appearing at high nozzle-opening 
pressures, which contributes to instability of injec- 
tion, may also be noted. It will be observed from 
Fig. 8 that, as the nozzle-opening pressure is 
increased, the intensity of the pressure waves 
continuing in the injection line by reflection after 
cessation of injection is also very much greater. 
Although these so-called after-waves were very 
marked at the higher nozzle-opening pressures, no 
case was actually observed in which the opening 
pressure was dangerously approached when pressure 
release was used in conjunction with the pintle 
nozzle. In the case of the needle-valve, however, 
the magnitude of these after-waves was greater, 
due to thé smaller release associated with the lower 
discharge, and several instances of reopening of the 
injector valve from this source were observed and 
recorded by Professor Davies and Dr. Rowe in 
their 1936 I.A.E. paper. 


(To be continued.) 





LITERATURE. 

Rubber in Engineering. Ministry of Supply Advisory 
Service on Plastics and Rubber (C.R.D. 4b), Berkeley 
Court, Glentworth-street, London, N.W.1. 

Ixy common with most materials, rubber and its 

synthetic substitutes have undergone some remark- 

able developments during six years of war, and 
their range of applications has been widely extended. 

Not the least valuable consequence has been the re- 

duction to a rational system of many of the appar- 

ently mysterious and unpredictable qualities of 
rubber, which, in the past, have made engineers chary 
of employing it in circumstances where great import- 
ance attaches to certainty of performance. In 
other words, rubber differs so strikingly- from tradi- 
tional materials of construction, and knowledge of 
its physical properties has been so indefinite, that 
design has been restricted to a relatively small range 
of empirically established purposes. To a sur- 
prisingly great extent, this defect can be made 
good by @ systematic and critical summary of the 
scattered and often unwieldy technical data already 
published ; beyond that stage, however, engineering 
problems in rubber depend on experiment related 
to service experience, while properties normally 
ignored in metal construction assume fundamental 
importance in rubber and need to be studied with 
special reference to their adaptation for specific 
types of engineering service. A great deal of recent 
research along these lines, both documentary and 
experimental, has been carried out during the war 
by the Dyestuffs Division of Imperial Chemical 

Industries, Limited, and forms the basis of the 

Ministry of Supply publication under review. With 

the major objective of surmounting the difficulties 

of designing rubber components, the opening chap- 


ters are devoted to the mechanical and other | 


physical properties of natural and synthetic rubbers, 
particular attention being paid to the inter-con- 
nected effects of sustained or fluctuating stress, 
temperature, service ageing, and composition. 
Conductivity with respect to heat, sound, and 
electricity, as well as the diffusion of gases through 
rubber, are treated instructively as befits their 
influence on engineering applications, while a 
theoretical survey of the swelling of rubber in 
non-polar liquids emphasises a distinction of great 
importance between natural and synthetic materials. 

The next section of the book deals briefly with 
the technology of rubber manufacture, mainly from 
the standpoint of the attainment of properties 
desirable for engineering uses, and the means 
whereby, in varying degree, mutually exclusive or 
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incompatible qualities can be controlled. This sort 
of information is immensely valuable, in that it 
makes for collaboration between the manufacturer 
and user while helping the designer to choose the 
best rubber for a given purpose. Equally practical 
is a chapter on the bonding and cementing of rubber 
to metal, in which the aspect of mechanical strength 
figures prominently. The remaining text, except 
for some analytical appendices, is devoted to g 
succinct presentation of the principles of the design 
of rubber engineering components. In this con. 
nection, the factor of oil resistance, relative to other 
physical properties demanded of the rubber, is 
shown to play an unexpectedly important part, 
while the considerations which decide the relative 
merits of compression and shear for the rubber in 
@ particular component are critically reviewed, 
Recognition of the outstanding qualities of rubber 
for absorbing vibrations and shock loads justifies 
a treatment in some detail of typical design pro. 
blems, in which the need for compromise favouring 
the more desirable function is explained and exem. 
plified in terms which appeal strongly to the experi- 
mental engineer as well as to the designer. 

The foregoing comments on the scope of this 
book will have indicated that the synthetic rubbers 
are treated in all essential respects similarly to the 
natural products, the theme throughout being the 
application of rubber-like substances in engineering 
so as to utilise peculiar as well as generic properties 
to the fullest advantage. The result is to suggest 
that the mechanical behaviour of these substances 
differs in degree rather than in kind from that of 


| metals, and that further fundamental research will 


advance the interpretation of all elastic and plastic 
phenomena according to general laws. Apart, 
therefore, from its indisputable direct value to the 
engineering profession, this book will serve a most 
useful purpose in encouraging the co-operation of 
chemists, physicists and engineers towards a truly 
scientific understanding of the properties of matter. 
Every technical man who secures a copy of this 
admirable work may count himself fortunate, while 
engineers especially will look forward hopefully to 
the issue of similar publications dealing with other 
materials which concern them. Rubber in Engin- 
eering is issued with the approval of the Controller 
of Chemical Research of the Ministry of Supply, 
and the Directors of Scientific Research of the 
Admiralty and of the Ministry of Aircraft Pro- 
duction. A few copies are still available, we under- 
stand, for distribution without charge to firms and 
individuals seriously interested in rubber tech- 
nology ; and eventually, it is hoped, the book may 
be issued for sale to the general public through H.M. 
Stationery Office. 


A History of British Tariffs, 1923-1942. By DERYCK 
ABEL. Heath Cranton, Limited, Fleet-lane, London. 
E.C.4. [Price 9s. 6d. net.] 


To the average manufacturer or merchant, the 
tariff barriers of the moment, in any country, are 
of much more concern than those of even the 
immediate past, but the influences that are moulding 
the future of international trade are so different 
from those of the pre-war era, and are so much 
more powerful, that some knowledge of their evolu- 
tion would appear to be a highly desirable pre- 
liminary to the formulation of individual trading 
policy. To pursue such a course of study on broad 
lines, however, has invclved hitherto an extensive 
course of reading, and this difficulty Mr. Abel 


|essays to solve, with considerable success, in the 


case of British tariffs. He quotes official statistics 
showing that, while British exports in 1938 totalled 
nesrly 471,000,000. in value, those of 1943 had 
shrunk to less than half that figure; and that 
whereas, in 1938, their value represented 10-2 per 
cent. of the national income, the 1943 percentage 
was only 2-8. Exports must be paid for by imports 
and vice versa, so that the bearing of the British 
tariff structure, as it has gradually evolved, upon 
the necessary expansion of British overseas trade 
is (or should be) fairly obvious. Mr. Abel’s book 
should conduce materially to a better appreciation 
of the various factors, which, on the British side. 
have contributed to shape present international 
trade relationships. 
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THE EDUCATION AND TRAINING 
OF MECHANICAL ENGINEERS.* 


By Proresson ANDREW Robertson, D.Sc., F.R.S. 
(Concluded from page 369.) 


A pornt of some importance is the number of men 
who should receive @ university education in mechanical 
engineering. I have already quoted the result of recent 
discussions to the effect that the output should be 
doubled. It is difficult to get accurate figures of the 
distribution of engineering graduates, since it does 
not follow that a man necessarily follows the particular 
branch of engineering which he studied at the univer- 
sity. If, however, we take the first degrees awarded 
in the five years 1934-35 to 1938-39, we find, approxi- 
mately, that 35 per cent. were civil, 24 per cent. 
mechanical, and 41 per cent. electrical. These fi 4 
exclude the Cambridge and Oxford degrees and the 
London external degree, since it is not possible to 
assign these to the different branches. To some extent 
the difference between the percentage of electricals 
and mechanicals is ng doubt due to the relative youth 
of the electrival engineering industry. In the i 
1924-35 the output of the electrical engineering industry 
increased by over 70 per cent., while that of mechanical 
anges by only about 10 per cent. It is to be 
expected that a rapidly expanding industry will absorb 
more highly trained men than one in which the condi- 
tions are nearly stable. One must, however, note that 
the value of the output in mechanical engineering in 
1935 was over 70 per cent. greater than that in elec- 
trical engineering. One is driven to ask if the relative 
stagnation in certain sections of the mechanical engi- 
neering industry may not, in part at any rate, have 
been due to the lack of appreciation of the need for 
highly trained men. I think one could produce evidenve 
which would justify answering the question in the 
affirmative. 

Comparisons are sometimes made of the university 
population in different countries which invariably place 
England, in particular, in an unfavourable position as 
regards numbers. Thus in 1934 the number of inhabi- 
tants per student was 


England 1,013 } 
Wales ate én ed 741 ) Great Britain, 885 
Scotland... sty: on 473 
Germany ... von we 604 
France one = —_ 480 
Switzerland ms wi 387 
Sweden vn" ee _— 543 
Holland... “~ on 579 
United States roe nas 125 
” » (excluding 
Sophomore Year) = 275 


It must be noted that, in that year, there were many 
searchings of heart about the extent of unemployment 
among graduates in many continental countries. 
have not been able to get data for engineering alone, 
and to form a reliable estimate of the position one 
would need accurate knowledge of the magnitude of 
the industry and the numbers in it in the 
different countries. As far as the United States is 
concerned, it is known that only about 40 per cent. 
complete the full-course. It is preferable, therefore, 
to compare the number of first pe awarded. In 
the session 1938-39, the number of first degrees awarded 
in civil, mechanical, and electrical engineering in the 
United States was about one in 26,000 inhabitants. In 
England, Scotland and Wales the number of degrees in 
civil, mechanical and electrical engineering awarded per 
year during the period 1934-35 to 1938-39 was practi- 
cally the same for each country, namely, one per 51,000 
inhabitants. Thus, on a basis of population, the United 
States turns out about twice as many graduates in 
civil, mechanical, and electrical engineering as Great 
Britain. It is also of interest that, in this group, the 
mechanicals contribute 37 per cent., the electricals 
33 per cent., and the civils 30 per cent. 

This comparison, crude as it is, suggests that our 
educational scheme should be so designed that at every 
stage it is possible for promising students to be trans- 
ferred to the course best suited for them. At the present 
time, about 60 per cent. of the students entering a 
university had commenced their education in an 
elementary school, and, before the war, over 40. per cent. 
received some assistance in the form of scholarships, 
exhibitions, or other awards. In Germany, with a 
larger university population, it has been stated that less 
than 5 per cent. of the students come from the working 
classes. While the figures are not strictly comparable, 
they emphasise that in this country the educational 
system is much more elastic than on the continent. 

I think there is a real need for an extension of post- 
graduate work, both in research and in specialised 
studies in the fields of Sechasiogs and administration, 
for established technical staff and executives. Research 


* Presidential address to the Institution of Mechanical 
Engineers, delivered in London on Friday, October 19, 
1945. Abridged. 
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work will require periods of study of one or more years, 
and it is preferable that it should be undertaken after 
a man has had some practical training. It is essential 
that every encouragement should be given to a man 

ing to the institution where the subject on which he 
esires to ch or others intimately associated with 
it are being investigated. I would not rule out the 
possibility of some time being spent in the laboratories 
of research associations. Special studies in technology 
will, in general, require much shorter periods of study, 
and in some cases may even be of three to six months 
in length and be taken by men who have had a sufficient 
experience of practical work to appreciate fully the 
purpose of the course and have received an adequate 
preparation through the courses generally available at 
universities and technical colleges. In our own memor- 
andum, the White Paper on “ Educational Reconstruc- 
tion and its Impact on Training for Mechanical Engi- 
neering,” a proposal was made for a post-graduate 
college at which courses on the latest advances in single 
fields of applied science and technology and adminis- 
tration would be given. I must confess to some doubt 
about the desirability of such an institution and. now 
think that something on a more modest scale might 
achieve the desired results. 

I suggest that a beginning could be made in the 
North of England, in which there are several universities 
and senior technical colleges and in which many la 
mechanical engineering firms are established. The 
train services between Manchester, Liverpool, Leeds, 
Sheffield, and Birmingham are such that collaboration 
is not impossible on account of distance. I conceive 
that with the co-operation of industry it should be quite 
feasible to arrange for courses of study in selected fields 
to be a at a university or technical college in the 
area, and to staff them by drawing upon the resources 
of all. Manchester looks like the obvious centre for 
the beginning. 

A subject which has some bearing on the respective 
spheres of university and technical college is the London 
external degree. Of the degree itself I shall say nothing, 
and merely record my opinion that a degree should 
connote full-time study preferably at a university in 
contact with students of other subjects. I mention it 
since candidates for the external degree are now 
virtually required to be students in technical colleges 
which have been approved by the University of London 
for this purpose, and because excessive importance is 
sometimes attached to the desirability of technical 
colleges doing this work. In the period 1935-39, the 
average number of degrees awarded per year, including 
the general internal degree, was 156. Of this number, 
83 were awarded to students of London polytechnics, 
and 75 of these took the general internal degree, which 
for some would denote full-time study. Of the remain- 
der, 15 were at two university colleges, 20 at technical 
colleges in places where there is a university and 14 at 
reasonable distance of a 
university, leaving only 24 from four technical colleges 
situated some distance from a university. These 
figures suggest that, in the provinces at any rate, stu- 
dents who are capable of taking a degree course should 
be encouraged to do so, at a university or university 
college, and that technical colleges should not undertake 
this work. 

The group which I have called “‘ assistant engineer ” 
is the one which requires the most intimate collaboration 
between industry and the technical colleges. The sub- 
jects range from those which can be undertaken by a 
good craftsman tospecialised techniques associated with 
design, manufacture, and administration, including the 
assembly and care of plant. In general, they are 
largely of a factual and qualitative character, dealing 
with material which can be presented without the need 
to assume much mathematical knowledge. Many of 
them can be covered by existing City and Guilds’ inter- 
mediate or full technological certificates. Others will 
be concerned with many of the processes used in manu- 
facture, administration, and the organisation of works. 
Many of the courses will be the appropriate means 
whereby students who have followed the Higher 
National Certificate or degree courses can acquire an 
extended knowledge of the techniques used in the 
industry. This is the group which has been too much 
neglected in the past, but it is one which can only be 
successfully stimulated if a strong lead is given to it by 
industry. Many of these subjects can only be tackled 
satisfactorily if industry will allow members of its staff 
to participate in the teaching in the day as well as 
evening. Possibly, as in the United States of America, 
some of the large concerns are able to do this kind of 
work within their own works and by their own staff. 





but there must be very many places where this is not 
possible and recourse must be had to co-operation 
through the medium of the technical college or, in some 
instances, the university. 

I turn now to craft courses. In 1931, a Board of 
Education Committee on Engineering Education, com- 
posed very largely of industrialists, reported’ that 
systematic organisation of works’ training was com- 





paratively rare, and recommended that every firm 


should adopt a definite policy in the matter. It advised 
a probationary period for boys at the beginning of their 
training in order that the firm may determine the type 
of work for which each is most suitable ; also that trade 
apprentices who show special promise should be trans- 
ferred to the grade of engineering apprentice, or some 
other means devised to broaden their training. It con- 
sidered that the practice of allowing time off for part- 
time attendance at technical courses in the day time 
should be further extended and suitably qualified trade 
apprentices and shop boys should be eligible for the 
privilege as well as engineering apprentices. The com- 
mittee further stated that to secure the success of the 
arrangements it was essential that they should be 
systematically applied and that it should not be left to 
the individual boy to decide whether he would attend 
or not. 

Since 1931, some improvement has certainly been 
made, though I think that the greater part of it has been 
effected during the war years. My guess as to the 
future trend is that the proportion of really skilled 
craftsmen in mechanical engineering will be smaller, 
and possibly considerably smaller, than in pre-war years. 
If mass-production becomes economical in spheres of 
work which formerly relied on individual craftsmen, 
this will certainly happen. It will become all the more 
necessary that the skilled men who are needed should 
receive adequate training. In large works this can be 
done by the works itself, but for small works it is very 
difficult. For example, in an association in the Bristol 
area comprising over 100 engineering firms, only 15 of 
them have over 200 employees. All the firms probably 
employ several categories of skilled men, so that the 
actual number of apprentices each has in a particular 
trade is small. 

This problem can only be solved by the close colla- 
boration of industry and the technical colleges. It 
should be possible to devise a scheme whereby all 
apprentices receive the training deemed appropriate, 
in the works, if they are large, or in a special school con- 
ducted by industry or the technical college or by both 
in collaboration. I need not go into details, for the 
schemes have been in operation in at least one other 
country and ere probably known to you. This problem 
like others I have mentioned cannot be solved satis- 
factorily for the smaller firms unless industry will take 
a leading part by formulating its ideas and placing them 
before the educational authorities. 

Perhaps you may think that I have been too con- 
cerned with what are relatively secondary matters and 
that what is lacking is some ideal to which we should 
aim. Professor A. N. Whitehead, the distinguished 
mathematician and philosopher, than whom few have 
written more wisely on education, quoted, in an address, 
the saying of George Bernard Shaw that “the ideal 
state of mankind . . . is a commonwealth in which 
work is play and play is life.” 

** T would draw attention to tle phrase, ‘ It is a com- 
monwealth in which work is play and play is life.’ 
This is the ideal of technical education. It sounds very 
mystical when we confront it with the actual facts, the 
toiling millions, tired, discontented, mentally indifferent 
and then the employers . . . I am not undertaking a 
social analysis, but I shall carry you with me when I 
admit that the present facts of society are a long way 
off this ideal. Furthermore, we are agreed that an 
employer who conducted his workshop on the principle 
that ‘work should be play’ would be ruined in a 
week. The curse that has been laid on humanity, in 
fable and in fact, is, that by the sweat of its brow shall 
it live. But reason and moral intuition have seen in 
this curse the foundation for advance. The early 
Benedictine monks rejoiced in their labours because 
they conceived themselves as thereby made fellow- 
workers with Christ. Stripped of its theological trap- 
pings, the essential idea remains, that work should be 
transfused with intellectual and moral vision and 
thereby turned into joy, triumphing over its weaririess 
and its pain. Each of us will restate this abstract 
formulation in a more concrete shape in accordance with 
his private outlook. State it how you like, so long as 
you do not lose the main point in your details. How- 
ever you phrase it, it remains the sole real hope of 
toiling humanity.” 





THE INSTITUTE OF PHysics,—Certificates in Labora- 
tory Arts are awarded by the Institute of Physics to 
examinees who show proficiency in the several branches, 
Section A of the examination relates to physics and 
practical mathematics ; Section B to simple wood and 
metal work ; Section C to glass blowing ; and Section D 
to laboratory organisation and technique. Copies of the 
regulations governing the award of certificates may be 
obtained from the secretary, The Institute of Physics, 
19, Albemarle-street, London, W.1. Candidates who 
have recently satisfied the examiners are as follows— 
Sections A and B: M. K. Davis, D. E. Hart, G. R. 
Nicholls, and A. J, Page. Section B: G. R. Phebe. 
All these candidates are employed by the Essex County , 





Council and underwent a course of study at the Mid- 
Essex Technical College, Chelmsford. 
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TESTING AIR CLEANERS FOR 
TANKS. 


One of the problems incidental to modern warfare 
arises from the production of dust clouds, of high 
concentration, when tanks move in formation over dry 
ground, necessitating efficient cleaning of the air 
drawn into the engines, in order to avoid rapid wear 
of the moving parts. The design of air cleaners and 
filters for use in tanks is complicated by the need for 
compactness and the requirement that the pressure 
drop across the filter or cleaner shall be low ; factors 
which are generally regarded as mutually incompatible. 
During the war, therefore, a research was undertaken 
by Dr. Harold Heywood, M.Sc., M.I.Mech.E., of the 
City and Guilds College, to ascertain the characteristics 
of the various dusts encountered in the fields of opera- 
tions, and, on the basis of that knowledge, to enable 
an artificial dust to be specified for the laboratory 
testing of air cleaners. By courtesy of Dr. Heywood, 
and with the approval of the Department of Tank 
Design, Ministry of Supply, we are able to reproduce 
in Figs. 1 to 4, herewith, four photomicrographs of 
typical desert and other sands. 

The first objective of the research, that of supplying 
data for design purposes, was accomplished by the 
analysis of samples of dust collected from the fighting 
fronts in Egypt, Libya, Italy, India and Burma, the 
sizé distribution of the grains, the shape of the particles, 
and the mineralogical constituents being determined in 
each case. The range of particle sizes encountered is 
well shown by the accompanying photomicrographs, 
which were taken (and are here reproduced) at a uniform 
magnification of 60 diameters. The first, Fig. 1, is of 
a dust from the coastal region of the Egyptian desert, 
consisting of quartz and limestone, and containing an 
appreciable proportion of fine dust. The second, 
Fig. 2, is of a sample of sand from the interior of the 
Egyptian desert. It was collected by Brigadier R. A, 





TYPICAL DESERT SANDS. 














Bagnold, F.R.S.—whose book, The Physics of Blown 
Sand and Desert Dunes, reviewed on page 124 of our 
153rd volume (1942), is a classical exposition of the 
subject of sands and their behaviour—and consists of 
comparatively large rounded grains of quartz, fine dust 
being completely absent. The third sample Fig. 3, 
is of a dust from the Delhi area and is a product from 
the degradation of a granitic rock, consisting mainly 
of quartz, with traces of other minerals. In this 
instance, the particles are more angular in shape, 
and some fine dust is present. Fig. 4 shows a sample 
from the India-Burma frontier; this dust contains a 
high proportion of very fine clay particles, with aggre- 
gates of small quartz particles. 

These four typical samples show clearly that it is 
impossible to define the size of an average desert dust, 
as there is so great a natural variation. It is possible, 
however, to fulfil the second objective of the research, 
namely, to specify a dust for testing purposes that shall 
contain some proportion of all particle sizes that are 
likely to be encountered in practice. This was accom- 
plished eventually by mixing finely ground silica with 
a silica sand in suitable proportions, and material of 
this composition was specified for the testing of air 
cleaners for tanks. , 





CHINESE ENGINEERING APPRENTICES IN BRITAIN.— 
Under the scheme arranged by the Federation of British 
Industries in conjunction with the Chinese Government, 
60 Chinese engineering post-graduates have arrived 
recently in London and are being distributed among 
30 engineering works in various parts of the British 
Isles, where they will serve as apprentices, with a view to 
obtaining first-hand experience of British practice in 
civil, mechanical and electrical engineering. It is stated 
that 90 students have now been trained in Britain under 





this scheme, which has been in operation for 15 years. 








HANDLEY PAGE “HALIFAX A.IX”’ 
AEROPLANE. 


REFERENCE was made in ENGINEERING, vol. 159, 
page 518 (1945) to a civil conversion of the well-known 
““ Halifax”’ bomber aeroplane, made by Messrs. 
Handley Page, Limited, Cricklewood, London, N.W.2. 
It now appears that military development of this 
machine is still continuing, and the makers have 
sent us particulars of what is known as the “ Halifax 
A.IX” airborne transport, a new version of the 
original bomber designed to meet the need for a 
machine ‘that can be operated either as a bomber or 
a transport for airborne forces. It is intended pri- 
marily as a transport, but it carries a crew of six, 
comprising pilot, navigator, wireless operator, air 
bomber, flight engineer, and rear gunner. The useful 
load is sixteen fully-equipped paratroops and two 
dispatchers, who control the dropping of the men. 
Power is provided by four Bristol ‘‘ Hercules XVI” 
radial air-cooled engines, each of which develops 1,675 
h.p. A streamlined pannier of special design may be 
fitted into the normal bomb bay of the aircraft for 
carrying military equipment. A load of 8,000 Ib. 
may be carried within this pannier. Long-range 
petrol tanks can be fitted in place of the pannier if a 
flight of extended duration is necessary. With the 
normal full load of 8,699 Ib. in addition to personnel, 
the range, at economical cruising speed, is 2,080 miles 
and the maximum speed at an altitude of 20,000 ft. is 
320 m.p.h. 

Certain features which distinguish the Halifax 
A.IX from its predecessors are of interest. The 
main entrance door, which serves also as the paratroop 
exit, is situated in the floor of the rear fuselage 
immediately forward of the rear bulkhead. This 
door, operated by a lever on the port side, opens 
inwards and backwards, providing an aperture of 
approximately 33 in. by 59 in. On the roof of the 








Nov. 16, 1945. 


ENGINEERING. 


395 














fuselage, above the dropping position, is mounted a 
signalling panel which is operated by the air bomber. 
Two rails are provided for the attachment of the static 
lines and to facilitate the quick dropping of paratroops. 
The static lines are retracted by means of a winch 
mounted on the rearspar. The rear gun turret, now a 
Boulton Paul type “D” unit, carries two guns of 
0-5 in. calibre. Originally guns of 0-303 in. calibre 
were fitted. The absence of a mid-upper gun turret 
enables the crew to be reduced: from seven men to six. 
Heating is supplied for all crew and airborne troop 
positions, and provision is made for the use of oxygen. 
Two “J ”-type large capacity dinghies are carried in 
place of one formerly provided, and stowage space is 
available for personnel dinghies, type ‘‘ K,” for both 
the crew and the troops. 





POTABLE SEA WATER. 


An interesting account of the methods of preparing 
water fit for drinking from sea water by a base-exchange 
process has just been issued by the Royal Naval 
Scientific Service through the Ministry of Information. 
The object of the research carried out was' to develop 
a process by means of which the life of survivors 
from shipwreck or air crash could be prolonged where 
the survivors are supported on rafts or rubber dinghies, 
these conditions postulating apparatus which can be 
carried on the person. It is gratifying to be able to 
record that the work has been successful, and there 
can be no question of its importance. The account 
issued by the Royal Naval Scientific Service is sum- 
marised below. The first part of the account is con- 
cerned with the properties and composition of sea water 
and recounts the attempts that have been made to 
render it potable. The early work on the problem was 
concerned in the main with developing some form of 
still. There was, for instance, the Visscher body still, 
in which the heat of the body was used to evaporate 
water in a small boiler, under a manually-induced 
vacuum, the vapour being subsequently condensed in 
a coil immersed in the sea. Then there was the 
Ambrust Cup method in which the moisture in the 
breath was condensed in a wet felt-jacketed container. 
The Delano solar still utilises solar radiation and while 
this had a much greater output than the other two, its 
efficiency depended on the amount of sunshine available 
and it was relatively fragile. 

It would appear that in 1941, many schemes were 
suggested by inventors, but most of these were found to 
be either quite impracticable or else failed to achieve 
the result claimed. In July of that year, the Director 
of Scientific Research asked a member of his staff to 
approach Messrs. Permutit Company, Limited, Chis- 
wick, and invite co-operation in investigating the 
employment of base-exchange materials in the treat- 
ment of sea water. Early work was confined to the 
improvement of stills for use in lifeboats where there is 
reasonable space for a special form heated by coal 
briquettes. One design of this type has been supplied, 
through the Ministry of War Transport to all merchant 
vessels sailing in dangerous waters. Chemical pro 


the function of which is to break up the briquettes 
on coming into contact with water, had to be found. 
The technical difficulties in connection with the 
manufacturing of the briquettes proved considerable 
and credit is due to the Department of Scientific and 
Industrial Research for surmounting them and for find- 
ing a satisfactory disruptor which was subsequently 
further improved by Messrs. Permutit. The disruptor 
finally accepted for use was an activated fullers’ earth 
which gives automatic disruption of the chemical 
charges on coming into contact with water under all 
conditions. The final reagent, therefore, consists of 
mixed barium-silver zeolite containing a quantity of 
precipitated silver oxide together with a disruptor and a 
very small amount of activated carbon, the latter being 
added to make the drinking water bright and clear. A 
small amount of graphite is added to the briquettes to 
facilitate manufacture but this plays no part in the 
chemical reactions. 

The general principle of obtaining a clear drinking 
water from sea water is to place a charge of sea water 
and briquettes in a flexible bag having a lining of 
filter cloth. The water and briquettes are then shaken 
up and the bag is squeezed to drive the treated water 
through the filter cloth into a receptacle, all the sus- 
pended precipitates and zeolites being retained in the 
bag. The material of the receptacle needed special 
consideration since the apparatus may be subjected to 
temperatures ranging between — 50 deg. C. and 
75 deg. C. with a possible relative humidity of 90 per 
cent. The transparent material known as Perspex 
was finally adopted, its one drawback, that of a 
tendency to brittleness, being overcome by careful 
—_— he apparatus as finally upon con- 
sists of a flexible purifier made of rubberised fabric, 
nine chemical charges contained in a rubberised fabric 
storage bag, and a Perspex drinking receptacle in which 
the rest of the equipment is packed. Each chemical 
charge will produce half a pint of drinking water from 
sea water so that the equipment can produce 44 pints 
before the supply of chemical is exhausted. The 
overall size is 3 in. by 3 in. by 4§ in. The method, 
as successfully developed by Messrs. Permutit Com- 
pany, Limited, was closely followed by Messrs. 
American Permutit Company, who have developed a 
form of equipment that has been adopted by the 
United States Army and Naval Air Forces. With 
regard to the use of the British equipment it is stated 
that an initial order was placed, on behalf of the 
Admiralty and Royal Air Force, for 340,000 sets. 
It is pointed out in the account that, in 1943, 1,684 
airmen were rescued from home waters alone and that 
the apparatus saved many lives. A further develop- 
ment is stated to be the equipping of Carley floats 
for use in destroyers and other war vessels, while, 
recently, an order was placed for many thousands of 
special packs for supply to fighter pilots. This pack is 
a modification of the main kit but measures only 
7 in. by 3} in. by 1 in., and each is capable of producing 
three pints of drinking water. 





DresEL-ELEcTRIC RA TRAcTION.—According to an 





were also examined and a method showing considerable 
romise was ——e in the Government Laboratory, 
ut was abando: ds requiring three stages in use. 
Mention is made in the account of a process involving 
the passage of the water through two types of resin, 
which process was demonstrated at the Royal Institu- 
tion Conversazione in 1934. The yield of purified 
water obtained by this process is, however, too small 
compared with the volume of apparatus required for it 
to be of more than academic interest. The method 
finally adopted for the purification of sea water in boats 
and on rafts and rubber dinghies was developed, in 
principle, from a result of tests carried out by Messrs. 
Permutit before the war for the recovery of precious 
metals, ion-exchange materials being used as in water- 
softening and certain chemical process work. 

It is not proposed to describe in detail the steps by 
which the final result was attained, but to state merely 
that a mixed barium-silver zeolite was evolved, that 
is, an ion exchange material containing both exchange- 
able barium and exchangeable silver. This mixed 
zeolite ean be used for the removal simultaneously of 
the chlorides and sulphates in the proportions in which 
these are found in sea water. The removal of the 
greater part of the magnesium ions had .to be reoured 
by modifying the method of preparing the mixed 
barium-silver zeolite by passing a solution of barium 
hydroxide through silver zeolite. This mixed zeolite 
then contained also a proportion of silver oxide which 
proved very effective in the removal of magnesium. 
This part of the investigation determined the mode 
of treatment but its practical application necessitated 
further work since it is obviously necessary to obtain 
the maximum yield of drinking water for the minimum 
space occupied by the apparatus. The chemical 
reagents on compression to the briquettes required 
became too hard to dissolve and a disrupting agent, 


t made by Messrs. Associated Locomotive 
Equipment, Limited, 81, Piccadilly, London, W.1, the 
following firms have agreed to pool their research and 
technical resources in order to “‘ present a united front ”’ 
to the world’s markets for Diesel-electric rail traction : 
Associated Locomotive Equipment, Limited, London 
and Worcester ; Messrs. Petters, Limited, Loughborough ; 
Messrs. Mirlees, Bickerton and Day, Limited, Stockport ; 
Messrs. J. and H. McLaren, Limited, Leeds; Oil Engines 
(Coventry), Limited; Brush Electrical Engineering 
Company, Limited, Loughborough ; and other members 
of the Associated British Engineering, Limited, group of 
companies. The group will produce a wide range 
of components used in the manufacture of Diesel-electric 
trains and locomotives, including main engines up to 
1,500 h.p. or more, generators, motors, control-equipment, 
etc. The work of the separate undertakings will be 
co-ordinated by Associated Locomotive Equipment. 





HOME-GROWN TIMBER STATISTICS.—<According to 
Ministry of Supply figures quoted in The Journal of the 
Chartered Surveyors’ Institution, the timber felled in 
Great Britain between the outbreak of war and June, 
1945, as compared with the whole amount originally 
standing (including amenity, shelter, hedgerow, etc.), 
amounted to about one-third of the hardwood and nearly 
two-thirds of the softwood. In millions of cubic feet the 
figures were as follows for England and Wales: sawn 
hardwoods, 214:4; sawn softwoods, 114-1$ sawn 
mining timber, 42-5; and round mining timber, 179-6. 
The corresponding figures for Scotland were 16-5, 119-6, 
59-1 and 92-4. The figures for Northern Ireland were 
3-5, 4-7, nil,and 1-7. The rate of production in Septem- 
ber, 1943 (the year of peak production) was several times 
that for September, 1939. For England and Wales the 
ratios of the two production rates were as follows: 
Sawn hardwoods, 4-2; sawn softwoods, 5-7; sawn mining 





timber, 2:7; and round mining timber, 4-3. 


NOTES ON NEW BOOKS. 


Carburation, Carburettors and Petrol Injection. By 
Cuartes H. Fisner, A.M.I.Mech.E., M.I.A.E. 
Second edition. Chapman and Hall, Limited, 
37, Essex-street, London, W.C.2. [Price 21s. net.] 

Fist published in 1939, under the title ‘‘ Carburation 

and Carburettors,”’ this book has undergone no change, 

apart from the addition of about 50 (inclusive 

illustrations) dealing with the relatively modern 
development of petrol injection. The main body of 
the work remains a discussion of the most popular 
makes of motor-car carburettors. It does not attempt 
to cover the whole field of carburation, but it outlines 
general principles very clearly in a scientific though 
relatively non-mathematical manner, and it describes 
current British practice in the automobile field without, 
however, omitting to deal with the better known 

American makes of carburettor. In touching upon 

petrol injection, the author is aware that he is breaking 

away from automobile practice and entering upon the 
province of aeronautical engineering. Nevertheless, 
there is the possibility of applying the injection prin- 
ciple to the engines of motor cars and, no doubt, the 
author has been wise in adding a chapter on this 
development. Brief reference is made to the problems 
of carburation which are peculiar to the aero engine, 
and an indication is given of how these may be reduced 
by utilising the injection principle. Detailed descrip- 
tions are given of the Stromberg injection system, 
widely during the late war in Allied aircraft, and 
also of the German system, which was universally used 

on German operational aircraft. If the book has a 

fault it is that the title may still mislead engineers 

who require to study the subject of carburation gener- 
ally, and in relation to aircraft more particularly. 

Somewhere or other it should be made more clearly 

apparent that the book is intended primarily for auto- 

mobile engineers. 





Electro-Plating: A Survey of Modern Practice. By 
Samvuet Frexip, A.R.C.Sc., and A. DupLEY WEILL. 
Fifth Edition. Sir Isaac Pitman and Sons, Limited, 
Parker-street, London, W.C.2. [Price 15s. net.] 

Ir is stated at the outset of this book that the electro- 

deposition of metals is carried out for decoration, 

protection, reproduction (as in electrotyping), building- 
up, refining and extraction. Not all these processes 
are covered by the term electro-plating, but the list 
of purposes for which this latter operation is employed 
might be added to by pointing out that it is at times 
used for economy. In modern practice various 
laboratory, or experimental-shop, instruments, which 
at one time were of brass finish, are now frequently 
plated. The primary reason for this is by no means 
always because the plated article looks better, or is 
possibly more easily cleaned, but that plating is con- 
siderably cheaper than the cateful hand finishing of 
brass surfaces. This book, which was first published 
in 1930, is mainly concerned with the deposition of 
relatively thin coatings for protective or decorative 
purposes, and the refining or extraction of metals is 
outside its sphere, but much progress has been made 
in its special field since the appearance of the first 
edition and information is given about modern advances. 

Some of these, such as the deposition of palladium 

and rhodium, have not yet attained commercial 

importance, and they are dealt with comparatively 
briefly, but throughout the book useful references 
to relevant literature are given. The methods used 
in the deposition of copper, silver, gold, nickel, zinc, 
cadmium and chromium are dealt with in detail. 

these, cadmium and chromium were almost unknown 
in this connection when this book was first published. 

Chromium plating has now become one of the major 

metals of the electrodeposition industry and cadmium 

plating, of still more recent introduction, is showing 
signs of taking a position of importance. It has the 
advantage as compared with zine that electrochemically 
it lies nearer to iron. There is a chapter in the book 
entitled “‘ Allied processes.”” Among other matters, this 
deals with the anodic oxidation of aluminium. This 
process has attained such importance, particularly in 
connection with aeronautical work, that its inclusion is 
entirely justified, even if it cannot be described as an 
example ofelectro-plating. The chapter also covers the 
cognate subjects of the protection of magnesium alloys, 

Parkerising and Bonderising. Although the book is 

of a practical nature and describes and illustrates the 

plant and appliances used in electro-plating, it does 
not ignore the theoretical aspects of its subject. Early 
chapters deal with fundamental principles, electro- 
chemistry, etc. To anyone with little knowledge of 
the basic facts of electrodeposition a reading of these 
chapters is essential for a proper understanding of the 

actical methods dealt with later; even those who 

ve long been engaged in electrodeposition work are 
likely to find this material of value for reference, 





especially when the developments of a growing indust 
require them to deal with metals or methods of which 
they have no previous experience. 
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INSTRUMENTS FOR TESTING 
AIRCRAFT. 


In the design and development of aircraft, allowance 
has to be made for stresses arising from emergencies 
and from vibration, and it is customary therefore to 
subject the prototype to test conditions simulating, as 
far as possible, those to be encountered in service, 
and observe the corresponding strains. The measure- 
ments involved are very numerous, and of great 
diversity, so that the test apparatus required is exten- 
sive. During the war, many factories engaged in the 
manufacture of aircraft had to acquire or construct 
special testing instruments, and some of these instru- 
ments were collected recently from a variety of sources 
and exhibited at the Royal Aircraft Establishment, 
Farnborough. Owing to their great number, an 
attempt was made to group the exhibits under several 
different section headings; Section A, for instance, 
comprised instruments for determining aerodynamic 
characteristics ; Section B instruments for investigat- 
ing structural characteristics ; Section C, instruments 
for engine testing; and so on. Component parts of 
apparatus occurring in instruments of every group were 
displayed in a group of their own. In this “ General ” 
group were cameras, auto atic observers, clocks and 
time bases, electrical pick-up units, transmission 
systems, etc. 

The cameras for numerous applications were of two 
kinds: continuous-feed film cameras and cinemato- 
graph cameras. The former are used mainly to record 
the indications of cathode-ray tubes, and require only 
a simple shutter for opening at the beginning of the 
recording period and closing at the end. The cinemato- 
graph cameras are used either to make continuous 
records of dial-instrument readings or to take spot 
readings at given intervals, and they are, therefore, 
equipped for exposing film one frame at a time, as 
well as at the standard number of frames per second. 
Fig. 1 shows a cinematograph camera of this special 
type with the cover removed to show the mechanism, 
which is driven by a 24-volt motor. The indicator 
at. the right-hand end of the camera shows when 
the film has been exposed. To the right of the 
camera is a time control for regulating the interval 
between exposures. In one type of automatic observer, 
several types of which were shown, the cinematograph 
camera is built into an instrument panel, its lens 
projecting from the centre of the panel opposite a 
plane mirror which reflects the instrument dials. The 
dials are illuminated by lamps screened off from the 
lens and the reflection of their indications is photo- 
graphed continuously or at intervals, according to 
requirements. Examination of the film record is made 
in a film “ assessor,” examples of which were shown. 
In principle, the assessor resembles an enlarging camera, 
the negative film being optically projected on to a white 
screen, where it can be observed visually or be recorded 
on bromide paper. Among the éfocks and time bases 
exhibited was an impulse generator in the form of an 
oscillating balance wheel, similar to that used in a watch 
or clock, but kept in motion by the armature of a 
periodically energised electromagnet. The source of 
energy is the normal direct-current aircraft supply at 
24 volts. 

Various methods were shown for transmitting the 
indications of the sensitive or moving element of an 
nstrument over a distance, but mention can only 
be made here of the widely-applied “ desynn ” trans- 
mission, which utilises the standard 24-volt direct- 
current supply and employs a three-wire connection 
between the main instrument and the repeater. The 
moving element of the instrument carries a light arm 
which feeds the supply current to diametrically opposite 
points of a toroidal resistance from which three trans- 
mission leads are taken at tapping points 120 deg. 
apart. The repeater is a miniature synchronous motor 
with a three-phase stator winding and a permanent- 
magnet rotor. The transmission leads are connected 
to the stator winding; and the rotor takes up the 
same position relative to this winding as the moving 
element of the instrument occupies relative to the 
toroidal resistance. The desynn transmitter is well 
known as a means of giving a cockpit indication of the 
position of flaps and other movable aircraft components, 
but in this application there is ample power for mov- 
ing the contact-arm round the toroidal resistance. It 
is not so well known in its more delicate applications, 
and some of the examples of its use shown at the 
exhibition were a striking testimony to the skill of the 
instrument designer in reducing sliding friction. 

In the study of vibrations and pressure changes 
some form of electrical pick-up is necessary, and many 
different types were shown, including generator, 
induction and capacity types for vibrations and 
somewhat similar types for pressure indications. 
Inertia effects originate movement in the vibration 
pick-ups, and a pressure-sensitive diaphragm is used 
to originate it in the others. In both types of pick-up 
the amplitude of movement is small. The inertia 
principle is used in another type of instrument, 
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Fia. 1. 


CINEMATOGRAPH CAMERA. 

















Fie. 2. Recorpina ACCELEROMETER. 


namely, the accelerometer, examples of which were | below, the sensitive element, termed a capsule, consists 


shown in Section A of the exhibition. Here, however, 
the moving mass is not so closely constrained, and its 
indications are large enough to be made apparent by 
mechanical magnification. In one type of accelerometer, 
shown in Fig. 2, the moving mass slides between 
parallel cylindrical guides, which are kept rotating about 
their axes in opposite directions to eliminate static 
friction. Such friction as remains between the moving 
mass and its guides is directly proportional to the 
velocity of movement of the former along the latter and 
provides the requisite degree of damping. The bear- 
ings for the guides in the front motion plate can be seen 
to the left of Fig. 2, about half way up the instrument. 
Below them is the drum on which the paper record is 
wound. Besides the recording stylus attached to the 
moving mass, there are two others, one to record time 
intervals, and the other to give special indications as 
required. In another type of accelerometer the inertia 
effect is produced by fluid acting on a flexible diaphragm. 
The force produced is sufficient to actuate a desynn 
transmitter. 

The flexing diaphragm principle is also used in many 
instruments which depend for their indications on a 
difference between two air pressures. The simple 
air-speed indicator is one example, the two pressures 
in question being the Pitot pressure and the static 
pressure. In this instrument, and in others described 





of two flexible diaphragms with a closed space between 
them. The outer surfaces are exposed to static pres- 
sure and the variable pressure is applied to the interior 
of the capsule. Where a great range of movement is 
desired, several capsules are connected together to 
produce a cumulative effect. In other instruments, 
the indications of two, three or more capsules per- 
forming different functions are combined by inter- 
linkage to give a single reading. Thus, in the Kolls- 
man type of true air-speed indicator, there are three 
capsules to actuate a single pointer. One méasures 
the difference between static and Pitot pressure, 
another, of the evacuated aneroid type, measures the 
absolute value of the static pressure, and the third, 
which is filled with a vapour, measures temperature. 
The three indications are combined to give an indica- 
tion of the true air speed. An instrument known as a 
Mach meter, and used for indicating the ratio of aircraft 
velocity to the velocity of sound in the ambient air, 
employs two capsules in conjunction with a simple 
calculating device. One capsule is of the aneroid type 
for measuring static pressure and the other registers 
the difference between Pitot pressure and static pres- 
sure. 

Instrumental errors can easily arise from the employ- 
ment of unsatisfactory pressure heads, so that con- 
sideration has been given to the development of a 
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Fic. 4. Impaer ACCELEROMETER. 


reliable Pitot tube and static air intake. In the 
exhibition was shown a Venturi-type Pitot which gives 


Fie. 5. Strain RECORDER. 

| impact and several accelerometers, designed to operate 

| at different impact values, are carried on the aircraft 
being tested. The one shown in Fig. 4 is for a decelera- 
tion of 2g. In any given landing, therefore, it is 
possible to ascertain fairly close limits between which 

| the landing impact must lie. The accelerometers are of 


| about the same size as an egg cup. 


“|| The forces required to move the aeroplane control 


| surfaces must be such that the pilot can exert them 
| without undue fatigue, and it is desirable to know 
| what they may amount to in any given conditions of 
| flight. Various “stick-force” indicators were shown 


©|| at the exhibition, and also complete sets of cockpit- 
:!| controls, with indicators to register the force exerted 


| in each of the pilot’s movements. In every case the 
| force exerted is taken through a stiff spring, the yielding 
of which operates a desynn transmitter, so enabling a 


-| dial reading in pounds to be obtained. 


| The last item in Section A to which reference will 
| be made here is an appliance termed a ‘‘ mouse,” which 
; can be run over the surface of an aircraft wing while 
|the aircraft is in flight, to measure its curvature 


| from point to point, and ascertain whether distortion 


accurate results, despite the fact that it may be pre-|is occurring. The mouse itself is a three-wheeled 
sented at an angle of up to 40 deg. with the air-stream. | trolley about twice the size of the animal after which 


The Pitot tube itself is directed backwards, or down- 
stream, and is located in the throat of a Venturi, or 
convergent-divergent tube which surrounds it. The 
static air tube is suspended below the aircraft by means 


of a flexible tube about 50 ft. long. It is in the form | 


of a pipe closed at the end but perforated along its 
length. It is kept horizontal and pointing into the 
wind by a weighted and finned tail-piece. Fig. 3 
shows a multi-capsule manometer for plotting pressures 
round a wing or other component during flight. It is 
fitted with 32 capsules, which are arranged round the 
inner periphery of an open-ended cylindrical body. 
Each capsule is connected by a simple lever system to a 
bell crank carrying a small mirror pivoted on the axis 
of the cylinder. A projector system, consisting of a 
lamp, lens and cross-wire, projects a line of light on 
to the row of mirrors, and the reflected spots are 
focused on to the film in a recording camera, which is 
mounted on the outside of the cylinder and above it. 

Other instruments in Section A include gyroscopic 
devices for measuring roll and pitch, and, also, a 
simple little accelerometer for measuring the landing 
impact. This accelerometer is in the form of a massive 
eollar, which slides on a vertical stem when subjected 
to an impact sufficient to overcome the clamping 
effect of two spring fingers engaging a collar on the 
stem. One of these instruments is shown in Fig. 4, 
with its Perspex cover removed and placed on the 
right. The instrument is normally mounted in the 
Inverted position,'so that the collar moves towards the 
nut at the end of the stem when the aircraft is landing. 
The springs are selected for a known value of landing 





| it is named. A spring-loaded plunger on the under 


| face of the trolley bears against the wing, and its 
| movements, as it accommodates itself to the wing 
| surface, are communicated to a desynn transmitter 
which gives the appropriate indications in the cockpit. 
The device was used to ensure that the low-drag 
characteristics of the “ Hurricane” fighter wing were 
not being vitiated by distortion. Mechanical means 
were provided for holding the mouse to the wing 
surface while propelling it to and fro over the desired 
chordal distance. 

In Section B, the exhibits fell into two main groups, 
depending on the method employed for investigating 
structural characteristics. In one of these major 
groups were pick-ups, amplifiers and cathode-ray 
oscillographs for examining vibration phenomena ; 
in the other group were strain gauges and all the 
accessory apparatus for indicating or recording strain 
variations. The resistance type of strain gauge can 
obviously be used as a pick-up to provide an indication 
of cyclically varying stress, but its most important 
application is to the determination of the stresses.in a 
structure under static load. Dozens, or even hundreds, 
of gauges are fixed by an adhesive to every part of 
the given structure, which is then loaded. The indica- 
tions from the strain gauges are read individually one 
after another or recorded in rapid sequence. The 
switching arrangements needed are complex and the 
Royal Aircraft Establishment has developed special 
apparatus for minimising the time needed to obtain 
records. Some of this apparatus, for instance that 
illustrated in Fig. 5, was shown in its original form 





and there were also some improved forms which indi- 
vidual aircraft manufacturers have had constructed for 
their own use. 
The panel shown in Fig. 5 includes bridge circuits 
for 100 strain gauges, each of which must be indepen- 
dently balanced by turning one of the 100 potentio- 
meters seen at the top ofthe panel. Below the potentio- 
meter board is the automatic switchgear (of orthodox 
telephone pattern) with timing relays and scanning 
switches. This section includes a set of numbered 
push-buttons by means of which any gauge circuit 
can be instantly connected to the recorder by selecting 
the number of that particular circuit. Below this, 
ain, is a roll chart recorder in conjunction with 
which the unit can be set to scan automatically, in 
succession, 100 strain gauge circuits, and trace the 
successive readings. The speed of recording is from 
60 to 80 readings per minute. 

Some appliances for exciting vibrations and varying 
the frequency until the resonant condition is obtained 
were included among the exhibits in Section B. One 
electrical vibrator is of the same form as a moving- 
coil loud-speaker ; this was used at the exhibition to 
excite vibrations in a model propeller blade. The 
mode of vibration of the blade could be determined 
by sprinkling fine sand along its length. In a full- 
scale demonstration of the same kind a four-bladed 
propeller was subjected to vibrations and the cyclical 
stresses induced were examined with the aid of resist- 
ance-type strain gauges, numbers of which were 
secured to the propeller blades. 

In Section C, which related to the testing of engine 
characteristics, the pressure type of pick-up was 
shown applied to the taking of indicator diagrams 
and also as a gauge of the intensity of detonation. 
Among the different types of tachometer shown was 
one, due to the Rotol organisation, in which the e.m.f. 
from a small dynamo, instead of being fed to a volt- 
meter calibrated to read in revolutions per minute, is 
balanced against a potentiometer. The engine speed is 
indicated by the same dial as is turned to obtain a 
balance. In other forms of tachometer, the moving 
element is a toothed (phonic) wheel of magnetic 
material which produces electrical pulsations in a 
suitable pick-up device. Any standard method of 
indicating electrical frequency, or of integrating the 
pulsations in a given period, will serve to provide a 
reading of rotational speed. Engine torque can be 
measured during flight by a fitting supplied for the 
Bristol ‘‘ Centaurus ” engine. This takes the form of a 
special reduction gear in which the front bevel, normally 
fixed, is mounted for angular rotation within limits. 
Rotation is resisted by links which connect the bevel to 
pistons in oil-filled cylinders. The pressure of oil 
required to balance the moving system is a direct 
measure of engine torque and is indicated by a suitable 


gauge. a 





DISPOSAL OF WAR STORES.—We are advised that the 
disposal of all categories of War Department surplus 
stores (other than textiles, accommodation stores, barracks 
furniture and crockery) is the responsibility of the 
Surplus Stores Division, Ministry of Supply, Great 
Westminster House, Horseferry-road, London, S W 1, 
to whom applications to purchase should be addressed. 
The Ordnance Administrations of Army Commands have 
no power of disposal, 


SCHOLARSHIPS IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING IN 1946.—The Council of the Institution 
of Naval Architects announce that the Elgar Scholarship 
of 1301. per annum and the Parsons Scholarship, worth 
1501. per annum, both of which are tenable for three or 
four years, according to the length of the course at the 
university selected, will be offered for competition in 
1946. There is an age limit of 23 years for the Elgar 
Scholarship, and entries close on January 15, 1946. 
The age limit for the Parsons Scholarship is 21 years, 
and the closing date for entries is May 31, 1946. Further 
particulars of the above scholarships may be obtained 
from the secretary of the Institution of Naval Architects, 
10, Upper Belgrave-street, London, S.W.1. 





DIesEL-ELECTRIC LOCOMOTIVES FOR EGYPT.—Messrs. 
The English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2, have received from the Egyp- 
tian State Railways an order for 27:\Diesel-electric locomo- 
tives, 15o0f which are forshunting and 12 for general service, 
including the haulage of express passenger trains. The 
shunting locomotives are of a widely used type and weigh 
48 tonseach. The Diesel engine develops 350 brake horse- 
power and the trailing load hauled on the level may be 
up to 1,040 tons. The main line locomotives each weigh 
116 tons and carry a power unit developing 1,600 brake 
horse-power. There are six traction motors driving two 
three-axle bogies, and the maximum speed is 75 m.p.h. 
A driving position is provided at each end, and the 
control arrangements permit multiple-unit operation. 
The locomotives will be constructed at the company’s 





works at Bradford, Rugby and Preston. 
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THE LIGHT-ALLOY INDUSTRY IN 
WAR-TIME. 


THE extent of the achievements of the light-alloy 
industry in this country during the war, is evident 
from data recently published by the Ministry of Air- 
craft Production. The expansion which has taken 
place in the production of magnesium castings has been 
particularly remarkable. Thus, whereas, in 1936, the 
total annual output of these castings was 400 tons, die- 
cast magnesium incendiary bombs, at one stage of the 
war, were being produced at a peak rate of 4,327,000 a 
month. Castings other than these used for incendiary 
bombs were being made at the rate of 700 tons a month. 
If the weight of a bomb casting be taken as 18 oz., the 
total weight of the monthly production of 4,327,000 
castings is about 2,200 tons. Adding to this the 
700 tons of the castings employed for other purposes 
the total for magnesium castings becomes 2,900 tons a 
month, representing a production peak rate of 34,800 
tons a year. Magnesium castings, it is interesting to 
note, were used extensively for aircraft wheels, the 
maximum production reaching 1,000 a day and their 
size and intricaey increasing progressively during the 
war period, culminating in the production of the 
Lincoln aircraft landing wheel, which weighs 326 Ib. 
This, it is stated, is the heaviest single casting produced 
in either magnesium or aluminium. 

Other branches of the industry have also been 
responsible for very high outputs. For example, at 
the height of the war effort, the light-alloy extrusion 
shops in this country were producing nine million 
lengths of tubes every month, and they were also turn- 
ing out 400 million light-alloy rivets a week. Moreover, 
the output of foundries making intricate castings in 
high-strength heat-treated alloys has been remarkable, 
not only from the point of view of quantity but also 
because an acute shortage of skilled foundry labour had 
to be overcome by the maximum adoption of mechanisa- 
tion and scientific control, reflecting great credit on the 
engineering and management staffs organising produc- 
tion. These circumstances applied particularly to 
castings for aero engines, the output of which rose from 
approximately 600 tons a month in the summer of 
1940, to 2,500 tons a month in the early part of 1944. 
Again, the production of cylinder heads for air-cooled 
aero engines reached a maximum of 2,000 a day, at the 
height of the war effort, and the output of electrical plug 
and socket casti for aircraft rose from 425,000 a 
month in the early part of 1942, to three million a 
month in the following year. The progress made in the 
production of light-alloy stampings and forgings during 
the war years has been as outstanding as have the 
achievements of other branches of the industry. Thus 
the total number of general stampings produced was 
increased from 1,750,000 a month in the early part of 
1940 to approximately 4,500,000 a month at the begin- 
ning of 1944, and the output of one particular stamping 
for Wellington aircraft reached a peak of 1,200 a morth. 
In the early months of 1944 the output of cylinder- 
barrel forgings for air-cooled radial aero engines reached 
a maximum of upwards of 1,100 a day, and that of 
propeller-blade forgings a peak of 15,300 a month. 





OMNIBUS CHASSIS FOR HOLLAND.—A contract for 500 
Diesel-engined omnibus chassis has been placed by 
the Netherlands State Railways with Messrs. Crossley 
Motors, Limited, Gorton, Manchester, 18. These chassis, 
delivery of which will commence in 1946, are of the 
Crossley ‘“‘export” design, incorporating left-hand 
steering and arrangements to take a body 8 ft. wide. 
For Great Britain, right-hand steering is obligatory 
and the body width is limited to 7 ft. 6 in. The Dutch 
omnibuses will be of the single-deck type, and will be 
fitted with Crossley six-cylinder direct-injection Diesel 
engines. The value of the contract is about 900,0001. 





CERTIFICATES OF ORIGIN FOR IMPORTED Goops.— 
Since 1939, all goods imported into the United Kingdom 
from certain neutral countries have had to be accom- 
panied by certificates signed by a British Consular Officer 
to the effect that no enemy had any interest in such 
goods, and that not more than 5 per cent. of their cost 
was due to enemy labour or raw material. The object of 
this provision was to prevent any substantial benefit 
from accruing to the enemy through neutral countries. 
The order is no longer considered necessary, and the Board 
of Trade have, therefore, issued the Import (Certificates 
of Origin and Interest) (Revocation) Order, 1945 (S.R. 
and O. 1945, No. 1316), which revokes the Import 
(Certificates of Origin and Interest) Order (S.R. and O. 
1939, No. 1505) and amending orders. Copies of the new 
revocation order may be obtained from H.M. Stationery 
Office, Kingsway, London, W.C.2, and the price is 1d. 
The revocation means that importers need no longer 
produce Certificates of Origin and Interest in respect of 
goods imported from Liberia, Liechenstein, Portugal, 
Spain, Sweden and Switzerland. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each para- 
graph. 

Asbestos Cement Flue Pipes and Fittings.—This 
specification, B.S. 835: 1945, covering heavy quality 
asbestos cement flue pipes and fittings for heating and 
cooking appliances, completes the revision of the 
asbestos cement pipe specifications. As in the previous 
specifications, fittings have been included as far as 
possible, and where it has not been possible to include 
actual dimensions, a list and illustrations of the most 
suitable and frequen used fittings are included, 
together with notes on the correct direction of assembly 
and on a suitable cement for the joints. By this means 
it is hoped to facilitate the work of the designer, to 
establish good practice and prolong the useful life of 
the flue. Itis hoped to establish at the earliest possible 
date definite standards for all the dimensions. [Price 
2s., postage included. ] 

Guaranteed Minimum Reckoners for the Building and 
Civil Engineering Industries—These reckoners, which 
comprise B.S. 1151: Part 2, 1945, have been 
prepared for use in the computation of wages under 
the new Working Rule Agreements of the Civil i- 
neering Construction Conciliation Board and of 
National Joint Council for the Building Industry. 
They particularly facilitate the calculation of the 
guaran minimum for a man whose normal working 
hours available are less than the normal hours laid 
down in the Working Rule Agreements ; a propor- 
tionate guarantee will in some cases be payable and this 
also has been provided for. [Price ls., postage in- 
cluded.] 


Iron and Steel and Non-Ferrous Door Bolts.—This 
specification, B.S. 1228 : 1945, covers a range of door 
bolts to meet the needs of normal house building. A 
range of standard sizes for most of the types of bolts 
included is given, together with principal dimensions, 
overall weights, standard finishes and clauses covering 
quality of material and workmanship. [Price 2s., 
postage included.] 

Brackets and Supports for Lavatory Basins and Sinks. 
—This specification, B.S. 1255 : 1945, relates mainly to 
items of cast iron, and lays down the requirements in 
respect of materials, workmanship, construction and 
dimensions of a range of brackets and supports for 
heavy sinks, lavatory basins, etc. The supports for 
sinks include the following types: cantilever wall 
brackets, wall-fixing brackets, strap and leg supports, 
bracket and leg supports. Each of the above main 
types is designed in two sizes to accommodate the two 
standard sizes of fireclay sinks and, also, each type is 
available in two patterns, one of which has a straight 
top flange, and the other a recessed flange for accom- 
modating the sink overflow. [Price 2s., postage 
included.] 





BOOKS RECEIVED. 


Aircraft Engines. Volumel. By A. W. JupGre. Second 
edition, revised and enlarged. Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
[Price 28s. net.] 

The Market for Household Appliances. . PEP (Political 
and Economic Planning), 16, Queen Anne’s Gate, 
Westminster, London, S.W.1. Oxford University 
Press (Sir Humphrey Milford), Amen House, Warwick- 
square, London, E.C.4. [Price 18s. net.]} 

It Can Now Be Revealed. More About British Railways in 
Peace and War. _ British Railways Press Office, 2, 


Palace Chambers, Bridge-street, London, S.W.1. 
[Price 1s. net.] 
Distribution and Utilization of Electricity. By E. OpEN- 


SHAW TAYLOR. Blackie and Son, Limited, 66, Chandos- 
place, Strand, London, W.C.2. [Price 6s. net.] 
Negative Rake Cutting. Publicity Department, Alfred 
Herbert Limited, Coventry. [Price 2s. 6d.) 
Quasi-Are Welding Manual. The Quasi-Arc Company, 
Limited, Bilston, Staffordshire. [Price 3s. 6d. net.] 

The Institute of Metals. Annotated Equilibrium Diagram 
Series, No. 5. The Equilibrium Diagram of the System 
Alumini..m-Magnesium. By Dr. G. V. Raynor. 
Offices of the Institute, 4, Grosvenor-gardens, West- 
minster, London, 8.W.1. [Price 6d.] 

Beyer Peacock and Co. Lid. and Associated Companies. 
The Second World War. Beyer Peacock and Company 
Limited, Abbey House, Victoria-street, London, S.W.1. 
The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion. Indian Forest Leaflet No. 79. Laminated Skis. 
By D. NARAYANAMURTI and V. RANGANATHAN. 
The Utilisation Officer, The Forest Research Institute, 
Dehra Dun, U.P., India. The Publications Officer, 
[Price 6 


India House, Aldwych, London, W.C.2. 





annas.] 





PERSONAL. 


His Majesty the King has approved the recommend. 
tions made by the Council of the Royal Society for the 
award of the two Royal Medals for the current year to 
PRoFEssoR J. D. BERNAL, F.R.S,, for his work on the 
structure of proteins and other substances by X-ray 
methods, and to Dr. E. J. Satispury, C.B.E., F.Rg,, 
for his contributions to plant ecology. The following 
awards of medals have been made by the President ang 
Council of the Royal Society: the Copley Medal to Dz. 
O. T. AvERY, For.Mem.R.8., for his studies of immunity 
against infective diseases ; the Davy Medal to Prorerssog 
ROGER ADAMS, for his researches in the fleld of organje 
chemistry ; and the Hughes Medal to PROFEssoR 1. F, J. 
SCHONLAND, O.B.E., F.R.S., for his work on atmospheric 
electricity and other physical researches. 


FIELD-MARSHAL THE HON. §iR HAROLD Rvperr 
LEOFRIC GEORGE ALEXANDER, G,C.B., C.S.I., D.S.0,, 
M.C., and Sik EDWARD VICTOR APPLETON, K.C.B., M.., 
(Cantab.), D.Se. (Lond.), LL.D. (Aberdeen), F.R.s,, 
have been elected honorary members of the Institution 
of Civil Engineers. 


Dr. W. B. LEwss, lecturer in physics at the Cavendish 
Laboratory, Cambridge, has been appointed chief 
superintendent of the radar research headquarters at 
Malvern, in succession to Mr. A. P. Rowe. 


Dr. J. M. MEEK has been appointed to the David 
Jardine Chair of Electrical Engineering (Electronics) 
at the University of Liverpool. 


THE GENERAL ELECTRIC COMPANY, LIMITED, announce 
that Mr. W. Horsratt, Mr. F. LONSDALE, MR. R. E. 
ROBINSON, and Mr. W. H. WILLIAMS, have been appointed 
to the board of the company. 


Mr. R. H. CovERLEY has relinquished his position as 
controller of Rotols, Limited. 


Major P. G. ROBERTS, M.P., has recently joined the 
board of the Wellman Smith Owen Engineering Corpora- 
tion, Limited. 


THE LONDON AND NORTH EASTERN RAILWAY announce 
that the press relations office at H.Q.1. (via Hitchin) 
was closed on November 15, and will re-open at Dorset- 
square, London, N.W.1,on November 19. The telephone 
number will be PADdington 1831. 


Messrs. ©. A. PARSONS AND COMPANY, LIMITED, 
announce the opening of a new office at 15, Great George- 
street, Bristol, 1. The telephone numbers are 22178/9. 


BRITISH BROWN-BOVERI, LIMITED, 22, Worple-road, 
Wimbledon, London, S,W.19, announce that they are 
removing from this address to Artillery Mansions, 
75, Victoria-street, London, S.W.1. Their new telephone 
number is Abbey 5777, and their telegraphic address is 
Reactance Sowest London. 


Messrs. G. AND J. WEIR, LIMITED, Glasgow, announce 
that their London office has returned from its war-time 
address at Cambridge to Royal Mail House, Leadenhall- 
street, E.C.3. The Cardiff office, at 67, Queen-street, 
will serve South Wales, Somerset, Devonshire, and 
Cornwall. A new Birmingham office, at Ravenscliffe, 
Wyndley-lane, Sutton Coldfield, will serve an area 
in the South Midlands from ke-on-Trent to Chelten- 
ham. Liverpool and Birkenh@ad, hitherto served by 
the Manchester office, will henceforth be served by a 
new office at 2, Hamilton-square, Birkenhead. 


Mr. Eric J. MorFtn has rejoined the staff of Messrs. 
J. H. Fenner and Company, Limited, and is again acting in 
the capacity of technical representative attached to the 
Midland office at Empire House, 159, Great Charles- 
street, Birmingham. 


It is announced by Messrs. DEAN, SMITH AND GRACE, 
Limwirep, and Messrs. H. W. KEARNS AND COMPANY, 
LimITEeD, that they have appointed Mr. B. G. DyYER, 
24, Anselm-road, Hatch End, Middlesex, and Mr. E. R. 
GANE, 30, Orchard-avenue, Thames Ditton, Surrey, as 
joint representatives for London and South-Eastern 
England. 

Messrs. ROBERTSON WILSON AND COMPANY, LIMITED, 
65-67, Des Voeux-road, Hong Kong, advise us that they 
have now resumed business as merchants and importers, 
and ask that their former correspondents will communi- 
cate with them, as their office records were entirely 
destroyed during the Japanese occupation. 





CHARLES KINGSTON EVERITT MEMORIAL SCHOLARSHIP. 
—The board of directors of Messrs. Edgar Allen and 
Company, Limited, announce the establishment of 4 
scholarship, to be known as the Charles Kingston Everitt 
Memorial Scholarship, tenable at a university or other 
appropriate educational institution. The annual value is 
approximately 2001.,and applicants, except in very special 
circumstances, must have had two yeprs’ service with 
the company or with one of its subsidiaries. The 
first scholarship will be awarded in the autumn of 1946 
to the employee who, in the opinion of the Works 





Education Committee, shows most promise. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel_—Makers are still experiencing a brisk 
home and export demand, while what was one of the 
quietest sections, shipbuilding materials, is now becoming 
more active. Tubemakers, sheetmakers and re-rollers 
are all fully engaged, and the plate and section mills are 
working full normal shifts. The strike at the docks held 
up exports for several weeks, and thereby caused con- 
siderable inconvenience to makers, with the result that 
the Board of Trade is pressing for an acceleration of 
export deliveries to make up the leeway. The Govern- 
ment, it is understood, wishes to expand steel exports as 
much as is possible with du. regard to home consumers’ 
essential requirements. Apart from fuel, raw materials 
are coming forward satisfactorily, and steelmakers are 
anticipating busy conditions in all departments in the 
next few months. 

Scottish Shipbuilding.—Clyde shipbuilders have re- 
cently added substantial new contracts to their order 
books. Four cargo boats have been placed by Dutch 
owners with Messrs. W. Hamilton and Company, while 
Messrs. Harland and Wolff are to build three cargo boats 
for the French Government. Messrs. Lithgows, of Port 
Glasgow, have booked seven vessels of 5,000 tons each— 
two for Messrs. P. Henderson and Company, two for the 
Harrison Line, two for the Asiatic Steam Navigation 
Company, and one for the Scindia Steam Navigation 
Company. In the East of Scotland, the Burntisland 
Shipbuilding Company are to build a 10,000-ton vessel 
for Messrs. J. and C. Harrison. 


Scottish Coal.—New programmes have -been issued to 
all Scottish producers and came into operation this week. 
The main features are the increased assistance given to 
Lanarkshire pits by the pits in the other Scottish areas. 
Ayrshire Is now sending house coal into many of the 
depots on the south side of Glasgow, and is also responsible 
for supplies to the Paisley and Greenock districts. To 
enable Ayrshire to do this, part of the area in the South 
of Scotland formerly covered by Ayrshire is now covered 
from the North of England. Fife and Clackmannanshire 
are scheduled to send a moderate additional tonnage to 
the West Country also, but it is not yet clear how much 
tonnage is involved. Production at Scottish pits has 
fallen somewhat within the past fortnight, and the 
Regional Department of the Ministry of Fuel and Power 
is watching the position closely. The reduction_in per- 
sonnel of some 2,000 persons since last year is given as a 
principal factor, though the increase in absenteeism has 
checked the recovery effort severely, and the general 
feeling is that a further decline must be expected over the 
next few months. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—An acute shortage of labour in the 
lighter branches of industry is hampering progress. 
Redundant employees from branches of the armaments 
industry are being moved to other occupations, but they 
are of the unskilled type, including some whose inefficiency 
is quickly discovered in the smaller establishments to 
which they are drafted. Labour shortage is affecting 
production in the sheet and bar-rolling trades; several 
mills are idle in consequence, and there is a scarcity of 
sheets and bars for various industries. The agricultural 
steel trades are still short of labour, both skilled and 
unskilled, and the execution of orders is being delayed. 
Manufacturers state that, in agricultural machine parts 
and tools, the season is likely to be heavier than in any of 
the war years. There is a particularly heavy demand 
for agricultural edge tools, the supply of which is short ; 
the additional skilled labour required cannot be obtained. 
Heavy forges and foundries are booking a good deal of 
business to replace the war work on which they have been 
engaged. More orders for shipbuilding and railway 
materials continue to be received. 

South Yorkshire Coal Trade.—Foggy weather has 
impeded the movement of coal and empty wagon trains 
and has accentuated the scarcity of wagons at the 
screens. A little more coal is being raised at the pits, 
but the shorter hours of daylight and floods have retarded 
production at the opencast sites. Alternative and 
inferior types of fuel are being regularly taken for indus- 
trial and other uses. Gas coal is in increasing demand, 
as gas undertakings are endeavouring to build up their 
stocks. The reduced supplies of coke-oven gas are 
increasing the demand for gas coal; blast-furnace coke 
is in adequate supply. Some of the larger sizes of patent- 
oven coke are more plentiful, but domestic sizes are very 
scarce, 





THE GAUGE AND TOOL MAKERS’ ASSOCIATION.—A 
Gauge and Tool. Makers’ Exhibition is to be held at the 
New Hall, Vincent-square, London, S.W.) , from Monday, 
January 7, to Friday, Jantary 18, inclusive. The hour 
of opening will be from 10 a.m. to 8 p.m., daily. Further 
particulars may be obtained from the Association 
headquarters at Standbrook House, Old Bond-street, W.1. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Transactions in iron and steel are 
not so extensive as they have been recently, due, chiefly, 
to the fact that producing plants are too heavily com- 
mitted to comply with delivery date requests by 
customers, but the volume of business passing is still 
large and long-term prospects are favourable. Industrial 
requirements for home purposes are pressing and the 
Board of Trade call for an increase in export trade has 
resulted in the acceptance of further substantial orders 
for shipment overseas. Fuel supplies, althotigh less than 
the demand, are sufficient to meet actual needs, native 
ironstone is still plentiful and considerable improvement 
in imports of high-grade foreign iron ores can be reported. 
The pig-iron situation, on the whole, is satisfactory, 
though better supplies of some classes would be welcome. 
The position with regard to semi-finisked steel is still 
difficult and the continued shortage occasions some 
anxiety. Most finished products are extensively sold. 

Foundry and Basic Iron.—Manufacturers of light cast- 
ings require larger deliveries of foundry pig to enable 
them to deal satisfactorily with their substantial orders. 
Founders are increasingly dependent upon regular 
deliveries from other pig-producing centres. The output 
of basic iron is sufficient for current requirements. 

Hematite, Low-Phosphorus and Refined Iron.—By 
careful allocation of the limited make of hematite, the 
urgent requirements of home consumers can be covered, 
but little attention can be given to exports. Refined 
iron is in satisfactory supply, as also are low- and 
medium-phosphorus grades. 

Manufactured Iron and Steel.—The parcels of semi- 
finished iron available are sufficient for users’ actual 
requirements. Finished-iron facturers are turning 
out increasing tonnages and report that inquiries are 
more numerous. The maximum outputs of semj- 
finished steel are not sufficient to cover fully the require- 
ments of the re-rolling mills, and usable defective crops 
are eagerly sought. The demand for billets, blooms 
and sheet bars, in particular, is still intense, and the 
heavy demand for light sheets is still an outstanding 
feature of the finished industries. Buyers are anxious 
to negotiate for further supplies but are finding difficulty 
in placing orders for delivery before late in the second 
quarter of 1946. Bookings for heavy gauges are large, 
but reasonably early attention can be given to moderate 
purchases Plants producing shipbuilding requisites have 
a good deal of work on hand, rail mills are very actively 
employed and manufacturers of pit props, arches and 
other colliery equipment have extensive contracts to 
carry out. Makers of structural material are still 
anxious to take orders for early delivery. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Coal and coke shipments 
from Cardiff which passed the 5,000,000 tons mark in 
1939 and were more than 10,500,000 tons in 1913, are 
not expected to reach 500,000 tons this year. This 
was the estimate given by Lieut. James Callaghan, M.P. 
for Cardiff South, in an interview last week on the 
trade of the port. Until productions at the South Wales 
mines could be stepped up very considerably there seemed 
little prospect of shipments being made on any larger 
scale. At present, the only shipments allowed were 
those to overseas consumers having very high priority, 
permits not being granted for ordinary consumers’ 
requirements. The steady improvement in the output 
at the local collieries has been maintained, and the 
latest figures issued by the South Wales Coalowners’ 
Association showed that from September 29 last, when 
the new allocations under the Shinwell scheme to produce 
extra coal came into effect, to October 27, the output 
rose from 436,507 tons to 450,918 tons, despite a reduction 
in the manpower over the same period from 100,141 to 
99,665. In the week ended October 27, there was a 
rise of 6,915 tons in output above the previous week’s 
total. There was a decrease from 54 to 47 in the number 
of pits equalling or exceeding their allocations, but 
many more pits reached 95 per cent. or more of their 
targets and as a result the collieries as a whole reached 
94-9 per cent. of their allocation against 93-44 per cent. 
Supplies of all but some of the very poorest qualities 
were very scarce on the Welsh steam-coal market last 
week. Standing commitments from the high-priority 
home users accounted for almost the whole of the ¢cur- 
rent outputs of the better qualities. Ordinary industrial 
and domestic users, therefore, had to be content with 
what supplies of the poorer sorts salesmen could make 
available for them. All the large descriptions were 
well sold forward and were firm, while strong values 
ruled for the sized and bituminous smalls, which were 
difficult to stem over a long time ahead. Some of the 
low-grade dry steams were on offer. Cokes and patent 








fuel were in demand and were firm. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF ECONOMIC ENGINEERING.—Midland 
Section: Saturday, November 17, 2.30 p.m., Technical 
College, Coventry. ‘‘ Determination of Overheads,” by 
Mr. J. P. Wilson. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, November 17, 2.45 p.m., Connaught Rooms, 
Great Queen Street, W.C.2. ‘‘ Illuminating Engineering,” 
By Mr. R. O. Ackerley. (Preceded by a “ Victory Lun- 
cheon ” at 1 p.m.) 

INSTITUTION OF PRODUCTION ENGINEERS.—Halifar 
Section: Monday, November 19, 7 p.m., Technical 
College, Huddersfield. ‘“‘ Engineering Drawings, Pro- 
duction and Inspection,” by Mr. C. A. Gladman. Shef- 
field Section: Wednesday, November 21, 6.30 p.m., 
Royal Victoria Hotel, Sheffield. “‘ Gas Furnaces and 
Industrial Heating,” by Dr. H. A. Fells. Birmingham 
Section : Wednesday, November 21, 7 p.m., James Watt 
Memorial Institute, Birmingham. ‘ Industrial Relation- 
ships,” by Mr. Vincent Everard. Manchester Section : 
Wednesday, November 21, 7.15 p.m., College of Tech- 
nology, Manch “* Machi Tool Research and 
Development,” by Dr. D. F. Galloway. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, November 19, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Wartime Development of Military 
Road Vehicles, 1939-45,” by Brig. K. M. F. Hedges. 
Also at Bristol Centre: Thursday, November 22, 7 p.m., 
Merchant Yenturers’ College, Bristol. Luton Centre : 
Tuesday, November 20, 7.30 p.m., George Hotel, Luton. 
“* Early Days at Vauxhalls,”’ by Mr. L. Walton. 

Royal InstrruTion.—Tuesday, November 20, 5.12 
p.m., Albemarle-street, W.1. ‘‘ Atomic Movements in 
Crystals,” by Dr. Kathleen Lonsdale, F.R.S. Friday, 
November 23, 5.15 p.m. ‘“‘ Lessons of the War for 
Scientists,”” by Professor J. D. Bernal, F.R.S. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 20, 5.30 D.m., Great George-street, 8.W.1. Discussion 
on ‘* Wind Effects not Pressures,”’ to be opened by Sir E. 
Owen Williams. Newcastle-upon-Tyne Association : 
Tuesday, November 20, 6.15 p.m., Mining Institute, 
Newcastle-upon-Tyne. ‘“‘ Stormwater Overflow Works,”” 
by Mr. J. A. Williams. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, November 20, 6.15 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Engineering Work of the 
Clyde Lighthouses Trust,’”’ by Mr. D. A. Stevenson. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Novem- 
ber 20, 6.45 p.m., Wimbledon Technical College, S.W.19. 
** Value of Research to the Young, Engineer,’ by Dr. 
R. A. Collacott. 


RoyAL SOcIETY OF ARTS.—Wednesday, November 21, 
1.45 p.m., John Adam-street, W.C.2. ‘The Thames 
Conservancy,”’ by Mr. Henry Berry. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Radio 
Section: Wednesday, November 21, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Increasing the Range of V.H.F. 
Communication Systems,” by Mr. J. R. Brinkley. 
Measurements Section: Friday, November 23, 5.30 p.m., 
Victoria-embankment, W.C.2. ‘‘ Measurement of Im- 
pulse Voltages with Sphere-Gaps,” by Dr. J. M. Meek. 

INSTITUTE OF FUEL.—Wednesday, November 21, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. ‘‘ Industrial Waste Heat. 
Recovery—IlI,”’ by Drs. M. Fishenden and O. Saunders. 


INSTITUTION OF SANITARY ENGINEERS.—Wednesday, 
November 21, 6 p.m., Caxton Hall, 8.W.1. “ Excava- 
tion in Difficult Ground,’”’ by Mr. R. Glossop and Mr. 
H. Q. Golder. 


LvsTITUTE OF WELDING.—Wolverhampton Branch : 
Wednesday, November 21, 7 p.m., Victoria Hotel, 
Wolverhampton. “ Electrical Technique in Resistance 
Welding,” by Mr. T. E. Calverley. 


INSTITUTION OF MECHANICAL ENGINEERS.—Y orkshire 
Branch: Thursday, November 22, 6.30 p.m., Technical 
College, Huddersfield. ‘‘ High-Speed Photography,” by 
Mr. G. A. Jones. Southern Branch: Thursday, Novem- 
ber 22, 6.30 p.m., Civic Centre, Southampton. Jointly 
with INSTITUTION OF CIVIL ENGINEERS (Southern Asso- 
ciation). ‘‘ River Itchen Supply,” by Mr. J. Hawksley. 
Friday, November 23, 7.30 p.m., Royal Aircraft Estab- 
lishment, Farnborough. ‘‘ Whittle Jet Propulsion Gas 
Turbine,” by Air Commodore Frank Whittle. North- 
Western Branch: Thursday, November 22, 6.45 p.m., 
Engineers’ Club, Manchester. Papers on “ Surface 
Finish.” Institution: Friday, November 23, 5.30 p.m., 
Storey’s-gate, S.W.1. Discussion on ‘‘ Women in Post- 
War Engineering,” opened by Miss Verena Holmes. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 23, 6.30 p.m., 39, Victoria-street, S.W.1. Annual 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection existe between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPte Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. | 


Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... 3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ £3 0 
For all other places abroad— 
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THE INDUSTRIAL USE OF 
X-RAYS. 


Ir will be recalled that, in the programme of 
lectures, etc., planned in connection with the 
50th anniversary of the discovery of X-rays and 
listed on page 381i, ante, the last four were to deal 
more especially with the technical development of 
X-ray apparatus and its employment in industry 
and for the furtherance of physical science. These 
lectures were delivered on the afternoon and evening 
of Saturday, November 10, in the hall of the Insti- 
tution of Electrical Engineers, London, the chair 
being taken at both sessions by Dr. P. Dunsheath, 
the President of that Institution. In such sur- 
roundings, it was fitting that the first of the four 
lectures should be given by a scientist and research 
worker who was prominent in the field of electrical 
engineering ; and the address prepared by Dr. C. C. 
Paterson on “The Evolution of Electrical High 
Tension Equipment for X-Ray Tubes” appro- 
priately linked the spheres of the pure physicist, 
the manufacturer of apparatus, and the industrial 
user of X-rays. 

Many of the older researchers in the X-ray field 
would agree, said Dr. Paterson, in his opening 
remarks, that a most striking feature of the early 
work was the excellent standard attained with the 
temperamental apparatus of half a century ago; 
it was difficult to control, even in skilled hands, 
but the results obtained with the best of the induc- 
tion-coil and gas-tube combinations compared 
favourably with those achieved with modern equip- 
ment. In 1895, the two available sources of high- 
tension electric current were the electrostatic 
generator and the induction coil; the latter destined 
to replace the former because of its more certain 
performance and its ability to supply higher output, 
even though it had various shortcomings arising from 
incorrect design and faulty insulation. Improve- 
ment was effected by the use of insulating matérials 
of better quality and of sectional windings, however, 
and it was soon found possible to reduce the weight 
of copper. The resultant induction coil, in con- 
junction with a good interruptor, eventually became 
a reliable source of high-tension electricity, needing 
little maintenance; in fact, induction coils were 








still being used in the 1920’s, many years after the 


closely controlled. The basis of modern tube design 
was the hot-cathode vacuum type invented by 
W. D. Coolidge in 1913, the introduction of which 
imposed new demands on high-tension equipment 
and expedited the development of the transformer, 
open cores being soon replaced by closed magnetic 
circuits. Oil immersion was a logical step forward, 
and eventually a unit construction was evolved 
that resulted in a simple Coolidge-tube equipment 
which could be connected directly to the trans- 
former. It was probably not much recogni 
outside the circle of X-ray workers that the Coolidge 
tube was one of the first thermionic devices in wide- 
spread use. The principle underlying its self- 
rectifying property was applied by Dushman to 
the Kenotron, introduced by him in 1915, which was 
the first high-voltage valve rectifier in which the 
current was entirely electronic. 

The developments of the past 20 years, Dr. Pater- 
son continued, were in the direction of improving 
control gear and providing shock-free equipment as 
much as they were towards new applications. 
Instances were the introduction of the metal-enclosed 
X-ray tube and the completely insulated high- 
tension cable, together with numerous automatic 
interlocking devices to prevent damage to the 
apparatus by incorrect use. The ‘“ Metalix” tube 
was one of the earliest to be self-protected, and the 
first completely shock-proof tubes followed a few 
years later. Some ten years ago, the double-focus 
tube was introduced, and then the rotating-anode 
tube; but the outstanding achievement. of recent 
years was the development of X-ray equipment 
combining simplicity of operation with a high 
degree of reliability, though all the time new 
advances were being made in the technique and the 
field of application was being correspondingly 
widened—for example, by super-voltage sets for 
deep-ray therapy and the radiography of massive 
structures, using 500 kV to 1,000 kV and even 
more. The United States had been prominent in 
the construction of such equipment, though one of 
the earliest units was installed in this country at 
St. Bartholomew’s Hospital by the Metropolitan- 
Vickers Electrical Company in 1936. Still more 
recently, a new technique had been evolved, using 
Freon. Dr. Charlton and his collaborators of the 
General Electric Company, Schenectady, had de- 
signed two important units using high-pressure 
Freon insulation; one was a million-volt unit, 
dating from 1940, and the other, of two million 
volts, four years later. The electrostatic machine 
was being used once more ; this time as a generator 
for producing upwards of a million volts at about 
half a milliampere. In one of the most recent 
forms, the charge was induced by friction on a 
special rubberised cotton belt, driven by an electric 
motor at its earthed end, while, at the high-tension 
end (where the electrostatic charge was collected) 
the belt drove a small generator supplying the X-ray 
filament. The future prospects, Dr. Paterson con- 
cluded, were bright. There were demands for further 
refinements, such as finer focus, giving better 
definition, and even simpler and more flexible X-ray 
sets. For industrial purposes, routine visual testing, 
with high-output tests of comparatively low kilo- 
voltage, was within sight. So far as penetration 
was concerned, the super-voltage set was a substitute 
for the gamma rays of radium. 

The paper by Dr. H. Baines on “‘ The Evolution 
of X-Ray Photographic Materials” was somewhat 
apart from the others presented at these meetings, 
the introductory portion of it describing in enter- 
taining fashion the public reaction to the discovery 
of X-rays; at a very early stage, he mentioned, a 
Bill was introduced in the United States to prohibit 
the use of “‘ X-ray lenses”’ in opera glasses. On 
the more technical side, Dr. Baines traced the rapid 
improvements in contrast and in the quality of 
emulsions, the transition from photographic plates 
to films for X-ray work, and the eventual production 
of safety films. Faster films still were required, he 
said, and it might be that the film of the future 





would dispense altogether with the use of screens. 
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A fundamental difficulty was that the photographic 
effect depended on the absorption of the X-rays by 
the emulsion, and at present only a fraction of 
1 per cent. of the incident radiation was so absorbed. 
If the absorption could be increased, the consequent 
advances in radiography would be immense. 

Mr. H. P. Rooksby, who presented the third 
address, dealt with “* Industrial X-Ray Analysis, 
Past and Present,” and observed that the use of 
X-ray diffraction methods fell naturally into two 
broad divisisions, one enabling the positions of 
the atoms to be located in the space lattice of a 
crystal, and the other being the utilisation of 
X-ray reflections and patterns from crystals for 
directly practical ends without necessarily deter- 
mining the detailed structure. The latter was the 
subject of his lecture, in which he began with the 
X-ray ionisation spectrometer introduced by Sir 
William Bragg and his son, now Sir Lawrence 
Bragg. With this instrument, the whole basis 
of crystal-structure determination was laid down; 
but it had many limitations, though recently a 
new use had been found for a simplified form of 
it in the manufacture of the piezo-electric discs 
and plates used in radio communication. An 
industrial form of the spectrometer had been pro- 
duced in America which could be used for factory 
control purposes by comparatively unskilled opera- 
tors. Inthiscountry, the General ElectricCompany 
was one of the first industrial research organisations 
to install such apparatus for general research work. 
In Britain, effort was concentrated largely on the 
development of sets in which the X-ray tubes 
could be taken to pieces readily for the renewal 
of parts and in which pumping equipment was 
provided to evacuate the tube continuously during 
operation. In America and on the Continent, 
completely finished and sealed-off tubes were 
thought to be preferable to the demountable type. 
The X-ray powder crystal photograph had proved 
to be invaluable in several fields and, in 1936, 
Hanawalt and Rinn, in America, evolved a method 
of classifying X-ray powder photographs based 
on planar spacing values. The scheme was taken 
up by the American Institute of Physics and the 
American Society for Testing Materials, and the 
file was now published as a card index, containing 
nearly 3,000 entries. In the future, Mr. Rooksby 
continued, there was certain to be a more wide- 
spread adoption of X-ray technique for routine 
control purposes, and the time was coming when 
no metallurgist, chemist or mineralogist would 
consider his equipment complete unless he had 
access to X-ray analytical information. This would 
put upon the manufacturers of X-ray equipment 
the onus of producing standard cameras and ancil- 
lary apparatus of sound engineering design. 

Among the most ‘striking of many interesting 
features in the concluding address, by Mr. W. J. 
Wiltshire, on “The Growth of Industrial Radio- 
logy,” were his “‘ flash radiographs ” of detonators 
in process of detonating, which had been taken 
with exposures of the order of three microseconds. 
These represented the culmination of a process of 
development in the application of X-rays to indus- 
trial purposes which began almost immediately 
after their discovery by Réntgen. As early as 
1896, it was reported that the method was being 
used in Germany for the examination of sub- 
marine cables; and, in January of that year, 
Professor Wright, of the University of Yale, obtained 
a photograph of a defective weld which was hailed 
by American ordnance experts as heralding a new 
era in the testing of armour and machinery. It 
was not until the hot-cathode tube was introduced 
in 1913, however, that the application of X-rays 
to industrial uses became really practicable. The 
first serious attempts at metal radiography were 
made in the research department of Woolwich 
Arsenal (now the Armament Research Department, 
Ministry of Supply) early in 1917. By 1932, indus- 
trial radiology was fully established in the Service 
departments, but there was no regular use of it 
outside until, in 1933, following the decision of 
Lloyd’s Register of Shipping to accept radiographi- 
cally-tested welded pressure vessels, Messrs. Babcock 
and Wilcox installed the well-known apparatus at 
their Renfrew works. There were now probably 
some 200 commercial users in Britain. 





THE NEW GRID TARIFF. 


GENERAL trading was begun by the Central 
Electricity Board on January 1, 1933, but as the 
whole of the grid works were not completed by that 
time the operation of a tariff at that date was 
confined to a few of the administrative areas. It 
was arranged that the tariff adopted should be in 
force for ten years. As other areas came into being, 
the same arrangement was entered into. Each 
area had its own tariff, but as all had covered ten 
years the dates of expiry varied. Most of the 
operating periods came to an end during the war, 
some as long as three years ago, but in view of the 
abnormal conditions ruling, it was arranged to 
maintain the tariffs in force until the return of 
peace. A new tariff has now been drawn up and 
will come into operation on January 1, 1946, in 
all areas except North-East England. The reason 
for omitting this area is that the existing tariff 
has not expired and its suppression and substitution 
by another would raise various legal difficulties. 
Accordingly, the new tariff will not be applied in 
North-East England until January 1, 1948. The 
reason for the exceptional position of this area 
is that the change of frequency involved technical 
operations of such magnitude that normal trading 
could not begin until some years later than in the 
rest of the country. 

The period of ten years which was adopted for 
the original tariffs was perhaps somewhat long 
for a new venture. The events which have marked 
their course were certainly not foreseen and although 
the tariffs have proved reasonably satisfactory, 
even in exceptional circumstances, it has been 
decided that a similar long-term policy shall not be 
repeated and the new tariff is to have an initial 
life of only five years. Although there is certainly 
no reason to anticipate an upheaval comparable with 
that experienced during the life of the old tariffs, 
it is quite possible that political and administrative 
changes, both in the coal and electricity-supply 
industries, may make further tariff revision desirable. 
As is generally known, the distribution side of the 
electricity-supply industry is to a considerable 
extent in an artificial, if not unstable, condition. 
Prices to domestic consumers have been increased 
very little at a time when fuel costs, which represent 
the most important item on the debit side, have 
grown enormously. The condition has been met 
largely by the coal clause under which most large 
industrial consumers are supplied. This is an 
unstable position and although the matter is not 
one with which the Central Electricity Board is 
directly concerned, they cannot but be aware that 
attempts to rectify it may ultimately react on their 
policy and their tariff structure. 

As already indicated, the new tariff applies to the 
country as a whole, this being a fundamental 
change from the earlier policy in which each area 
had an independent tariff. This arrangement may 
be looked upon as a move in the direction of unifi- 
cation of electricity prices throughout the country, 
but it does not ensure that, since the running charge 
for current supplied is subject to a fuel clause 
which may have different effects in different areas. 
One of the features of the old tariffs to which 
objection was frequently raised by the Board’s 
customers was the method of determining maximum 
demand. Under the old arrangement, this : was 
defined as the largest number of kilowatt-hours 
supplied in any half-hour of the year multiplied 
by two. It was contended that, as a result of this, 
undue weight might be given to the effect of a 
brief period of severe weather. Under the new 
arrangement, the number of kilowatt-hours supplied 
in @ half-hour in the first three months of the year 
is added to those supplied in a half-hour in the last 
three months. This will tend to modify the effect 
of any unduly heavy load caused by severe weather 
in December. 

Charges for current supplied are madé up of 
three items ; the service charge, the fixed kilowatt 
charge, and the running charge. The first item is 
not payable in respect of the first point of supply 
and concerns questions of transmission-line capacity, 
possibly involving special capital expenditure, 
which may arise if a supply is required at further 
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points. The fixed kilowatt charge decreases ag 
the load rises. For the first 2,000 kW the charge 
for each kilowatt of maximum demand is 4l,; 
from 2,001 kW to 5,000 kW, it is 37. 168.; from 
5,001 kW to 8,000 kW it is 31. 128.; and above 
8,001 kW it is 31. 8s. These figures will apply 
generally. Under the old arrangement the fixed 
charge was imposed in terms of the basic load, 
which differed with different customers so that, in 
effect, there were a variety of individual tariffs in 
operation. 

Various qualifications operate in connection with 
the fixed kilowatt charge. When a supply is fur. 
nished to supplement a supply generated in stations 
not controlled by the Board, or taken from another 
undertaker, the maximum demand may be deter. 
mined by the method already described, or may be 
taken as two-thirds of the number of kilowatts for 
which notice has been given. In all cases, the 
fixed kilowatt charge may be varied in terms of 
power factor, the arrangement being that if during 
the periods when the maximum demand is recorded 
the power factor falls below 0-85, an extra charge 
of 5s. 3d. shall be imposed for each 0-1 by which 
the factor falls below that figure. There is a similar 
clause in the old tariffs, but the penalty figure is 
4s. 6d. The necessity for this power factor clause 
will be generally recognised, but actually it has 
never come into operation, users having main- 
tained their power factors above the critical figure. 
It is hoped that this satisfactory condition may 
continue. 

There is also an adjustment of the fixed kilowatt 
charge in terms of rates. This is determined by 
taking the total sum payable in rates on the selected 
stations for the year and dividing it by the total 
continuous maximum rating in kilowatts. If the 
sum so obtained is more, or less, than 48. 3d., the 
fixed kilowatt charge is increased or reduced, at 
the rate of ls. 7d. for each shilling by which the 
sum is above or below 4s. 3d., and pro rata for part 
of a shillirg. This rate adjustment exists in the 
older tariffs, but the sums specified are 48. 3d. and 
ls. 10d. There is, however, @ more fundamental 
change. Originally the selected stations concerned 
for any area were those situated in that area. 
Under the new arrangement, the rates on the whole 
of the selected stations operating under the control 
of the Board are taken, the result being applied 
throughout the area of its operations. This change 
clearly represents some relief for the more heavily- 
rated districts and represents a move in the direction 
of uniform electricity charges throughout the 
country. 

The running charge is to be 0-44d. per kilowatt- 
hour. This is a considerable increase on the 0-21d. 
of the older tariffs, but as the average price of coal 
used in selected stations in 1944 was 38s. a ton 
(it is higher now), it is not surprising that an increase 
in the running charge has been necessary. The 
charge is subject to a coal price adjustment, which 
is calculated for each area separately and not for 
the country as a whole, as is the rate adjustment. 
The average cost per ton of coal consumed in the 
selected stations in the area is multiplied by 11,000 
and divided by the average thermal value. If the 
sum so obtained is more or less than 38s., the 
running charge is varied up or down by 0-0007d. 
for each penny. This adjustment includes a margin 
to cover variations in other works charges. This 
higher running charge may give the impression that 
the new tariff represents a considerable rise in the 
wholesale cost of electricity, but actually the overall 
effect of the adjustments which have been made is 
a reduction of 2} per cent. over the country as 4 
whole. There is a slight rise in the South-East 
England area. In making their calculations to cover 
the next five years, the Board have had to allow for 
the fact that during that period some 4-5 million 
kilowatts of new plant will be installed. The cost 
of this will be greatly above pre-war figures, 80 that 
as it gradually comes into service, it will influence 
interest charges unfavourably, As, however, it 
was considered undesirable to increase the cost of 
current during the important years of reconstruc- 
tion, the meeting of this future higher capital charge 
has been postponed, with the result that the rew 
tariff may show little or no margin on the right side 
when it reaches its term. 
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NOTES. 


THe INSTITUTION OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, St. 
James’s Park, London, 8.W.1, on Friday, Novem- 
ber 9, for the reading and discussion of a paper 
entitled “‘ Elementary Principles of Plant Organisa- 
tion and Maintenance for Civil Eugineering Con- 
tractors,” by Mr. H. O. Parrack. The chair was 
occupied by Mr. O. V.S. Bulleid, vice-president. He 
commenced by saying that civil engineering con- 
struction, as practised to-day, required the services 
of both a civil engineer and a mechanical engineer, 
the former being responsible for the completion of 
the contract within the specified time and in the 
specified manner, while the latter should be respon- 
sible for the mechanical plant employed, particu- 
larly as regards practicable limits of operation and 
maintenance so that it was in a condition as soon 
as one job was finished to be used for another. 
This condition implied, among other things, the 
control of the machine-operating personnel by the 
mechanical engineer and the provision of adequate 
repair depots, maintenance plants, and _ stores. 
The next part of the paper described in detail the 
features that were desirable in a contractor’s main 
repair depot, auxiliary workshops and plant yard ; 
repairs procedure with regard to stripping, 
renewals and assembly ; and conditions of storage 
inthe yard. Following this section was one dealing 
with maintenance and service of plant on the site 
of the constructional work in hand, and then the 
stores department and methods of general organisa- 
tion and keeping records were dealt with. The 
paper concluded with an examination of the 
methods of selecting and training that part of the 
personnel which it was assumed would be under 
the control of the mechanical engineer, and the ques- 
tion of responsibility was reviewed. The discussion 
which followed the reading of the paper was well 
sustained, a considerable number of civil engineering 
visitors taking part in it. Since many of Mr. 
Parrack’s proposals involv.d a Jeparture from long- 
established practice in contracting work, it was to 
be ex; ted that they did not receive unqualified 
assent but, the paper was of a thoroughly practical 
nature and formed a useful contribution to a subject 
which has hitherto received little attention, at least 
as far as a definite division of responsibility between 
the civil and mechanical engineer working together 
on @ contract is concerned. 


THE GOVERNMENT’s Poticy For CiviL’ AVIATION. 


The debate in the House of Lords on November 1, |. . 


on @ motion by Lord Cranborne in which he asked 
the Government for a statement of “their policy 
and plans with regard to civil aviation,” was ad- 
journed until November 6, so that it was not possible 
to deal with it in last week’s issue of ENGINEERING. 
As enunciated, however, by Lord Winster, Minister 
of Civil Aviation, the Government’s policy repre- 
sents such a divergence from that of the previous 
Government,.as outlined in the White Paper (Cmd. 
6605) discussed on e 231 of our 159th volume, 
that its main points an@the course of the subsequent 
debate should be recorded here for purposes of 
comparison. Claiming that “the Government have 
given to this matter the full and careful consideration 
which its importance deserves,” and that their 
decision, that “‘ public ownership shall be the over- 
ruling principle in air transport,” had been arrived 
at “in no spirit of opposition to surface transport 
interests,’’ Lord Winster announced the intention 
to establish as soon as possible, in adddition to the 
British Overseas Airways Corporation (which will 
operate the services within the British Empire and 
to North America and the Far East), two similar 
corporations, one for European and internal air 
services within the British Isles, and the other for 
South American services. Further corporations, he 
added, might be thought necessary in course of time, 
‘and I shall form these at my discretion.” The 
corporations would be financed wholly out of public 
funds, and the Minister would take powers to 
appoint their directorates, and to dismiss them if 
he should think such action necessary. A tribunal 








would be established to consider representations on 
such matters as fares, rates, and the adequacy of 
facilities. The corporations would operate sche- 
duled services in their respective areas, and would be 
empowered also to engage in charter flying; but 
they would have no monopoly in the latter respect, 
as charter flying would bd open also to private 
operators. Except for safety regulations, there 
would be no restriction on private or club flying, or 
on gliding. All transport airports required for 
scheduled services would be acquired by the Ministry 
of Civil Aviation and would pass into public owner- 
ship. Prestwick, Lord Winster mentioned, would be 
designated as an international airport. The debate 
was opened by Lord Swinton, who regretted that 
the Minister had not published his intended policy 
as a White Paper to facilitate examination and dis- 
cussion of the details. He criticised the policy 
strongly and on many points, and concluded by 
declaring that its imposition marked “a sorry day 
for the future of civil aviation.”’ In these views, he 
was supported by Lord Rennell ; but Lord Strabolgi 
applauded the scheme as a step towards interna- 
tional co-operation in the air, reminding objectors 
that, whether they liked it or not, the Government 
intended to put the scheme into operation and to 
make it successful. In the resumed debate on 
November 6, Lord Balfour of Inchrye deplored that 
the Government should “ have selected for experi- 
ment in socialisation probably the most unsuitable 
industry and national activity of which they could 
have thought,” and commented acidly on the fact 
that “the fulfilment of a political theory ” and not 
the achievement of best results which, in Lord 
Winster’s statement, was “shown and admitted to 
be at all costs the ruling motive”; a view from 
which Lord Reith dissented, holding that the 
scheme was in accord with the general trend of 
public opinion. Lord Londonderry, however, dis- 
agreed, and feared that “this hide-bound system of 
Government control’ would “damp down that 
spirit of enterprise . . . from which our successes 
in the past have derived.” Lord Brabazon thought 
that the Minister would find the most serious 
opposition, not from the other side of the House, but 
from the Air Ministry and the rivalry of the R.A.F. 
Transport Command. Lord Addison spoke in 
favour of the Government policy, and Lord Morris, 
as he said, allied himself with Lord Reith; but 
much adverse criticism came from Lord Rother- 
mere, and objections on matters of detail from 
various other speakers. The general impression 
conveyed by the official report is that the majority 
held much the same opinion of the policy as that 
which Lord Sempill put forward “from the stand- 
point of an aeronautical engineer ”—that “ the plan 
. is not one calculated to advance air transport 
in the manner which those who have been engaged 
in it would feel to be suitable.” 


Tue Fannicu Hypro-E.ectric SCHEME. 


The Scottish Office have announced that all 
objections have been withdrawn to the North of 
Scotland Hydro-Electric Board’s 960,000/. scheme 
for the utilisation of Loch Fannich, in Ross-shire, 
as a reservoir for the operation of a power station at 
Grudie Bridge, in Strath Bran, with an installed 
generating capacity of 24,000 kW. This proposal, 
which constituted Constructional Scheme No. 3 of 
the Board’s programme of hydro-electric develop- 
ment, included the provision of a tunnel and pipe- 
line from Loch Fannich to the power station, and 
affects an extensive district in the neighbourhood of 
Inverness, near the eastern parts of Ross and 
Cromarty, and the deep-water harbour of Cromarty 
Firth, and has been estimated to give an average 
annual output of 77 million units. It is understood, 
according to the announcement, that the Board hope 
eventually to link the Loch Fannich station, and 
others in the north of Scotland, with the stations of 
the Tummel-Garry project and with Aberdeen. 
Certain objections had been lodged after the scheme 
became available for public inspection, but negotia- 
tions with the Board resulted in their complete with- 
drawal, so that it will not now be to holda 
public inquiry. The Secretary of State for Scotland, 
has therefore made an Order confirming the scheme 
and this has been laid before Parliament. If, 





during the ensuing 40 days, neither House of Parlia- 
ment has passed a resolution that the Order be 
annulled, the Board will be at liberty to start work. 


Tue Ratway AccipentT aT Haywarp’s 
Heatu, SourHEerRN Ratuway. 


In the early morning of Sunday, September 2, a 
train of empty coaches travelling from Streatham 
to Newhaven, which should have stopped in the 
down siding at Hayward’s Heath before reversing 
across to the up line, where single-line working was 
in operation on account of permanent-way repairs, 
continued at high speed until it collided with the 
buffer stop at the end of the siding, and with the 
face wall of the adjacent tunnel portal. The driver 
and fireman were both killed ; so that Colonel A. C. 
Trench, R.E., who conducted the subsequent 
inquiry, could obtain only indirect evidence regard- 
ing the possible cause of the accident. The train 
was an extra one, which had been arranged at very 
short notice and the driver was transferred from his 
own work, in charge of the Battersea Yard pilot 
engine, to take it; he had worked over the route 
during a number of years, but not for he three 
months preceding the accident, and it transpired 
that there was no evidence of his having seen the 
notice regarding the work in progress at Hayward’s 
Heath and the consequent operating changes. The 
signals were in order and properly handled, and 
Colonel Trench saw no reason to recommend any 
alteration of their type or arrangement, though he 
suggested that the “ proceed ” aspect of the signal, 
which is of the colour-light type, should be approach- 
controlled by a track circuit of limited length. He 
came to the conclusion that the driver had mis- 
interpreted the signal. 


Tue InstrruTE oF MartngE ENGINEERS. 


A paper on “ Stainless Steels for Turbine Blading,” 
by Mr. J. H. G. Monypenny, F.Inst.P., was pre- 
sented at a meeting of the Institute of Marine 
Engineers, at 85, Minories, London, E.C.3, on Tues- 
day, November 13. In the absence of the author 
through illness, the paper was read by Mr. H. 
Allsop. Having traced the development of stainless 
steel as a turbine-blade material, the author set out 
and compared the qualities which, in modern 
practice, were most to be desired : firstly, adequate 
strength; secondly, resistance to corrosion and 
erosion ; thirdly, ability to retain its physical and 
other properties when exposed to prolonged heating 
at operating temperatures ; and, finally, a coefficient 
of thermal expansion not markedly different from 
those of the materials used for the turbine rotor 
and casing. In addition, the metal should respond 
well to the methods commonly used for the fabri- 
cation of the blades and for fixing them in position 
in the turbine; and, in certain cases, should be 
capable of being readily welded or brazed. Stainless 
iron, he observed, these qualities in. good 
measure; but, if higher tensile strength was 
required, it was necessary to raise the carbon content 
to the point where the material became a stainless 
steel. The principal trouble with stainless steels 
in practice. was due to corrosion by contaminated 
steam. Greater resistance to corrosion could be 
obtained by increasing the chromium content or 
by adding a large percentage of nickel, or by both 
methods in conjunction ; but improvement in some 
particular property of an alloy frequently led to 
modifications of its other properties, and none of 
the more corrosion-resistant steels had quite tue 
same all-round combination of desirable features 
found in stainless iron. There were four main 
categories of corrosion-resistant blading materials 
other than stainless iron, the first considered in the 
paper being the class of steels containing some 
16 per ceut. to 18 per cent. of chromium. These 
tended to be notch-brittle at temperatures up to 
about 150 deg. C.; they did not respond usefully 
to heat treatment, and tended to become brittle 
if held for moderately long periods at 750 deg. to 
950 deg. F. If they became coarse-grained—which 
readily occurred at temperatures above about 
850 deg. C.—they could only be refined by hot or 
cold working, as heat treatment would not correct 
the coarse structure. The second class (austenitic 
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steels of the 18-per cent. chromium-8-per cent. 
nickel type) had one characteristic which might 
cause trouble if ignored, in that they were liable to 
develop intergranular corrosion if they had been 
wrongly heat-treated. The yield point was indefinite 
but rather low ; and, though this could be improved, 
they were then troublesome to hot-work and were 
liable to serious embrittlement in certain conditions. 
The high-nickel austenitic steels, which constituted 
the third category, could be hardened by cold- 
working, but not by any form of heat treatment ; 
and they were subject to intergranular corrosion, 
though this tendency could be reduced by softening 
at 850 deg. to 900 degC. The fourth type consisted 
of the Monel-meta! blades—apparently the one non- 
ferrous alloy which had been used to a considerable 
extent for blading. In all cases, the differences in 
rates of expansion must be taken into account at 
high steam temperatures; the roots of stainless- 
iron blades and those of hardenable stainless steel 
inclined to slacken at such temperatures, while the 
austenitic steels would remain tight when hot, but 
would tend to become less tight on cooling down. 
in the author’s opinion, the lowest-carbon steel of 
the 12 per cent. to 14 per cent. chromium group 
was the most suitable material for general use. 


THe JUBILEE OF THE NEWCOMEN SOCIETY. 


The annual general meeting of the Newcomen 

Seciety, which exists “‘ for the Study of the History 
of Engineering and Technology, was held on Wed- 
nesday, November 14, at the Science Museum, South 
Kensington, and marked also the 25th anniversary 
of its foundation as an incidental outcome of the 
James Watt centenary celebrations in Birmingham 
in 1919. Following the formal business, which 
included the induction of Mr. S. B. Hamilton as 
President for a second year, a paper on “The 
Onondaga Salt Works of New York State, 1646- 
1846,” by Mr. Greville Bathe, a member resident in 
the United States, was read on his behalf by Dr. 
H. W. Dickinson. Previously, a short review of the 
Society’s activities during the past 25 years was 
given by the President ; this was based in part, as 
Mr. Hamilton explained, on the paper by the 
founder of the Society, Mr. Arthur Titley, delivered 
in November, 1941, but contained also an analysis 
of more than 350 papers contributed to the T'rans- 
actions during its existence. Mr. Titley’s 1941 paper 
was reprinted on page 394 of the 152nd volume of 
ENGINEERING. It was a matter of much regret that, 
owing to his advanced age and poor health, Mr. 
Titley was unable to be present on the 25th anniver- 
sary. Several of his collaborators in the formation 
of the Society attended the meeting, however, and 
many more joined in the subsequent complimentary 
dinner to Dr. H. W. Dickinson, who has been so 
closely associated with its activities throughout its 
existence. “‘ Associated with ” is indeed a consider- 
able understatement, for it is difficult to imagine how 
the Society could have progressed so steadily and so 
far without his enthusiastic efforts and exceptionally 
expert knowledge. Save for the period of his own 
presidency, he has served uninterruptedly through- 
out the quarter of a century as sole or joint honorary 
secretary and as editor of the T'ransactions, to which, 
in addition, he has contributed more papers than 
any other member with the possible exception of 
Mr. Rhys Jenkins. These points were well empha- 
sised by Mr. Loughnan Pendred (past-president) in 
proposing the health of Dr. Dickinson at the dinner. 
Mr. Pendred recalled the early meetings of the 
founder members, and the prolonged search for a 
suitable name for the Society which resulted in the 
happy decision to adopt that of Thomas Newcomen, 
the “ father of the steam engine.” On behalf of the 
members, now totalling nearly 5,500 in Britain, the 
United States and elsewhere, Mr. Pendred presented 
to Dr. Dickinson a fountain pen and a cheque as 
evidence of their appreciation of his services. Dr. 
Dickinson, in reply, added some further reminis- 
cences, recalling especially the difficulties of carrying 
on the Society’s activities during the war period ; 
and urged the need for a continued influx of young 
and enthusiastic members to continue a work which 
was all the more necessary because its significance 
was not always appreciated, particularly in the 
industrial field where technological history was being 
continually made. 
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VACUUM-FUSION METHOD FOR 
DETERMINING GASES IN NON- 
FERROUS METALS.* 

By H. A. Stroman, M.A. 

(Continued from page 385.) 

Application to High-Melting Point Metals.—A know- 
ledge of the oxygen, nitrogen, and hydrogen contents 
of some of these metals has not yet shown itself to 
be of great importance in the non-ferrous fields for 
which they are used. In cases where this is so, they 
have been examined for one of the following reasons : 
(a) their importance as additions in the manufacture 
of alloy steels ; (6) their use in powder metallurgy ; or 
(c) because the National Physical Laboratory has been 
interested in their preparation in the pure state. In 
general, the determination of the gaseous elements 
in these high melting-point metals does not present 
any great difficulty. Their oxides and nitrides are 
ie readily reduced by carbon at temperatures 
comparable with the melting points of the metals 
themselves; that is, at temperatures at which the 
vapour pressures of the metals are not very great so 
that film formation is not unduly serious. Some of 
them, however, do not dissolve carbon readily and 
they, therefore, need a bath of iron or steel. 

Reference to the literature shows that both nickel 
and cobalt form carbides and that the solubility of 
carbon in these metals at the respective eutectic 
temperatures is over 2 per cent. However, when a 
specimen of either metal is treated in the vacuum- 
fusion apparatus at a temperature just above its 
melting point, only a slow evolution of carbon monoxide 
occurs, and there is little evidence of any appreciable 
solution of carbon in either molten metal. is view 
is confirmed by the fact that, on dismantling the 
apparatus after such an experiment, no adhesion is 
found between the solidified metal pellet and the 
crucible, whereas with, say, iron, the metal and crucible 
are completely welded and inseparable. 

It seems, therefore, that under the conditions of the 
experiment, the rate of solution of graphite from the 
crucible walls is not sufficiently rapid to permit anything 
but a slow evolution of carhon monoxide, although the 
oxides of both metals are probably very readily reduced 
at the temperatures in question. Under these condi- 
tions, quantitative determinations of oxygen are pro- 
tracted and allow time for appreciable formation. 
This difficulty can be readily overcome by the use of 
a steel bath, maintained, after degassing, at about 
1,550 deg. C. If a specimen of either nickel or cobalt 
is introduced into this bath, gas evolution is very 
rapid and is usually complete in under 10 minutes, 
while no serious film formation occurs until the concen- 
tration of nickel or cobalt in the crucible has been 
raised to 50 per cent. or over by the addition of several 
specimens. The weight of steel taken for the bath 
obviously depends upon the total weight of the nickel 
or cobalt specimens it is proposed to examine at one 
time. Nitrogen does not appear to be present in either 
metal in very great amount (usually 0-002 per cent. to 
0-005 per cent.), and is rapidly evolved. Large 
amounts of hy may, however, be present, 
depending upon the past history of the sample. Once 
again this is released very rapidly. 

Copper, like nickel and cobalt, does not dissolve 
carbon in the molten state to any great extent, as is 
illustrated by the lack of adhesion of the metal to the 
crucible. Nevertheless, at about 1,100 deg. C., it gives 
up its oxygen very rapidly and does not produce an 
extensive volatilised metal film. The nitrogen contents 
of all samples of copper so far examined have been 
found to be very low (<0-001 per cent.), while the 
hydrogen may be quite high but is rapidly evolved. 
At about 1,100 deg. C., gas evolution from a copper 
specimen is usually complete in 15 minutes. Experi- 
ments have been carried out using a steel bath at 
1,550 deg. C., but in every case the results were identical 
with those obtained on similar specimens at 1,100 deg. C. 
with no iron present. The method of operating at 
1,550 deg. C. with a steel bath in the case of copper 
does not offer any advantage in speed of reduction or 
in accuracy, and may, in fact, be disadvan 

since, as the concentration of copper rises with the 
introduction of further specimens, the rate of film 
formation becomes serious. It has been noted, that 
when a sample of copper has been deoxidised with 
phosphorus, the evolution of carbon monoxide is 
sluggish if the experiment is carried out at 1,100 deg. C. 
It seems likely that the residual oxygen in this t; 

of deoxidised copper is present in association with the 
phosphorus rather than with the copper, and it is known 





* Contribation from the National Physical Laboratory, 
entitled, “‘The Application of the Vacuum-Fusion 
Method to the Determination of the Oxygen, Hydrogen, 
and Nitrogen Contents of Non-Ferrous Metals, Alloys, 
and Powders,” presented at the annual autumn meeting 
of the Institute of Metals, held in London, on Septem- 





that oxides of phosphorus require a temperature 
higher than 1,100 deg. C. for rapid reduction by 
carbon. In such cases it is preferable to operate at 
1,550 deg. C. with a steel bath, but to limit the number 
of specimens, or alternatively to use a very large bath 
so as to prevent an undue rise in copper concentration. 

Chromium readily forms a carbide, but since the 
melting point of the metal itself is relatively high 
(about 1,700 deg. C.) it is desirable to flux it with iron 
so that the determination can be carried out at a lower 
temperature. The chromium content of the bath 
should not be allowed to rise above 40 per cent. to 
50 per cent. when ‘ll the chromium specimens have 
been introduced, as the melt tends to ome pasty. 
From a liquid bath, chromium oxide is readily reduced 
by carbon at about 1,500 deg. C., but the nitride is 
more stable and requires a temperature of about 
1,600 deg. C. for a reduction. For this metal, 
therefore, it is desirable to operate at 1,600 deg. C. 
or over. The hydrogen content of chromium may be 
high, especially in electrolytic metal that has not been 
heat-treated ; the gas, however, is very readily evolved 
during the determination, which usually takes 15 to 
20 minutes, depending largely upon the nitrogen con- 
tent of the specimen. 

Both manganese oxide and nitride are readily reduced 
by carbon at comparatively low temperatures, but 
owing to the very high vapour pressure of the metal, 
even below its melting point, m is the most 
difficult of the high melting-point metals so far 
examined, on which to obtain accurate results by the 
vacuum-fusion method. Even from a manganese steel 
with a manganese content of only 13 per cent., experi- 
ments have shown that only the results on the first 
specimen to be introduced into the crucible are reliable, 
owing to the extraordinarily rapid volatilisation of 
manganese in a high vacuum. ith a specimen of 
pure manganese, the rate of volatilisation is enormously 
increased, and even one single determination is im- 

ible. It is essential, therefore, to use a very large 
steel bath and to arrange that the concentration of 
manganese does not rise above about 10 per cent. In 
practice, this usually means that only one specimen, 
can be analysed during any particular set-up of the 
apparatus. The working temperature should not 
exceed 1,550 deg. C., at which temperature a determina- 
tion can usually be completed in 10 minutes or less. 

The reduction of silicon oxide and silicon nitride by 
carbon proceeds rapidly at 1,450 deg. to 1,500 deg C., 
and no difficulties are encountered in determinations on 
silicon provided that when the specimen or specimens 
are introduced into the crucible they do not already 
contain appreciable amounts of iron. In some early 
experiments, not on pure silicon but on high-silicon 
ferro-silicon (80 per cent. to 85 per cent. Si), a specimen 
weighing about 12 grammes was introduced into a 
crucible already containing about 30 grammes of de- 
gassed iron. On dismantling, the crucible was found 
to contain, not the normal clean “ button” of solid 
metal, but a mass which may be described as solidified 
froth, which had sputtered all over the inner wall of 
the crucible. It consisted of very fine carbon and 
small globules of metal. Investigation’ of the iron- 
silicon-carbon system showed that the amount. of 
carbon which dissolves in the liquid alloy decreases 
rapidly with increasing silicon content. When, there- 
fore, in the experiment referred to above, a silicon-rich 
specimen was introduced into a crucible containing a 
quantity of liquid iron saturated with carbon, the imme- 
diate effect was to throw ovt of solution a large amount 
of finely divided carbon, which converted the melt 
into a semi-pasty mass. At the same time gas was 
being evolved from the specimen, and being unable to 
get away freely, produced the “ frothing ’’ noted above. 
Subsequently, therefore, silicon and silicon-rich alloys 
have always been introduced into an emptv crucible, or 
one which already contains similar materials. Under 
these conditions, the melt never becomes super- 
saturated with carbon with respect to silicon, and the 
evolution of gas proceeds smoothly at a working tem- 
perature of about 1,500 deg. C. 

The very high melting pot of tungsten makes it 
essential to employ a steel bath in which the metal can 
dissolve. No difficulties are encountered in the quanti- 
tative determinations of oxygen, nitrogen, or hydrogen 
in tungsten if the analysis is carried out at 1,550 deg. to 
1,600 deg. C. and provided that the concentration of 
tungsten in the bath is not allowed to rise above 70 per 
cent. by weight, otherwise ser-ous film formation will 
occur. In this case, however, it is found that the 
volatised metal is not tungsten but iron. This curious 
and unexpected case of volatilisation of iron—the only 
one of its kind which has so far been noted—from a 
bath containing a low concentration of iron was first 
menioned in 1940 by Thanheiser and Paulus, who 
found that in the presence of a certain proportion of 
tungsten, iron itself volatilises very rapidly. They 
noted this effect when determining the gas content of 
ferro-tungsten alloys and concluded that the vaporised 





Abridged. 


iron is derived from a double carbide, Fe,W;C, 
which, by taking up further carbon, is converted into 
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W,C and free iron. The rate vf film formation from a 
bath containing about 80 per cent. of tungsten and 
20 per cent. of iron is comparable with that from a high- 
manganese steel, except that in the former case the film 
is composed oi practically pure iron. With melts con- 
taining less than 70 per cent. of tungsten, t.e., over 
30 per cent. of iron, the difficulty disappears. The 
experiments which have been conducted at the National 
Physical Laboratory have fully confirmed these effects. 

Many alloys with r-latively high melting points in 
which one or more of the above metals, with or without 
jron, may occur in significant amounts, have been 
examined by the vacuum-fusion method, and a know- 
ledge of the behaviour of the individual metals outlined 
above has been invaluable in determining the optimum 
conditions for reduction of the included oxides and 
nitrides in these materials. As examples may be cited 
the so-called ferro alloys, so largely used in steel- 
making, in which the non-ferrous constituents form the 
major part—ferro-chromium, ferro-silicon, ferro-man- 
ganese, etc.; or again, alloys such as nickel-chromium 
and aluminium bronze which are essentially non-ferrous 
and in which iron occurs only as a minor constituent. 

Application to Low Melting-Point Metals.—Turning 
now to metals with low melting points, attention has 
so far been directed chiefly to the light metals and their 
alloys. A growing interest in the effects of the gaseous 
elements—oxygen, nitrogen, and hydrogen—on the 
properties of these materials is being manifested by 
both producers and users, but before any correlation 
can be established, reliable methods for determining 
these gaseous elements are essential, and considerable 
work has been undertaken in examining the applications 
and limitations of the vacuum-fusion method in this 
direction. 

Since alumina is one of the oxides normally present 
in the oxygen-bearing inclusions in steel, considerable 
knowledge of its behaviour in the presence of carbon 
had already been obtained before work on aluminium 
and aluminium-base alloys was commenced. It was 
known that the temperature required for its rapid 
reduction depended upon the temperature at which 
it had been formed or to which it had been heated sub- 
sequently. For ¢xample, in the steel-making process, 
the alumina present may easily have been formed at, 
or heated to, a temperature of 1,600 deg. C. or over, 
and such material requires an operating temperature of 
about 1,600 deg. C. for its rapid quantitative reduction. 
In the production of aluminium, however, the maximum 
temperature normally reached is considerably lower. 
It seemed probable, therefore, that the alumina present 
in aluminium would not be in so highly refractory a 
condition and might be more easily reduced by carbon 
at temperatures well below 1,600 deg. C., possibly at 
1,200 to 1,400 deg. C. Although these temperatures are 
well above the melting point of aluminium, the shape 
of its vapour-pressure curve, due to its very high 
boiling point, suggested that volatilisation might not 
be too serious. 

In the first preliminary exploration, specimens of 
aluminium were introduced into an empty, deg 
crucible at about 800 deg. C. As the metal melted, 
a rapid evolution of gas occurred, which ceased after 
about 3 minutes. Analysis showed this gas to consist 
essentially of hydrogen with small quantities of carbon 
monoxide and nitrogen. The temperature was gradually 
raised at about 40 deg. C. per minute, but no further 
gas was evolved and no appreciable film was noted until 
a temperature of about 1,200 deg. C. was reached ; 
then, quite suddenly, a very violent agitation of the 
crucible occurred, and a little further gas—essentially 
carbon monoxide—was spontaneously evolved. The 
electrical characteristics of the circuit changed com- 
pletely, and on lifting the ball lid, the contents of the 
crucible were seen to be no longer a limpid pool of 
liquid metal but a pasty mass. Examination in the 
cold showed that the graphite crucible had been 
disrupted into many pieces and that its contents 
consisted of a mixture of particles of aluminium and 
a yellow crystalline material. Chemical and X-ray 
analyses showed this latter material to be aluminium 
carbide. It was noted also, on breaking the crucible 
into still smaller fragments, that the yellow carbide 
was visible in veins throughout the wail. The explana- 
tion appeared to be that at about 1,200 deg. C. the 
aluminium “wetted” the graphite and entered the 
pores, forming carbide which, owing to its very much 
larger molecular volume, disrupted the crucible wall 
from within. Meanwhile, a considerable portion of 
the total aluminium present was converted to carbide 
which is a solid at this temperature, the reaction only 
ceasing when the mass had become too viscous for the 
remaining metal to move into contact with further 
supplies of carbon. 

Further experiments were then carried out in which 
the temperature was not allowed to exceed 1,100 deg. C. 
In some of these, the aluminium was introduced into 
the crucible at 800 deg. C. and the temperature gradually 
raised, while in others the temperature was already 
maintained at 1,100 deg. C. before the metal entered 
the crucible. In no case did the effect outlined above 








occur, and subsequent examination in the cold showed 
no adhesion between the metallic button and the 
crucible and no trace of carbide. A limit of 1,100 deg. 
to 1,150 deg. C. was thus set on the temperature to 
which aluminium can be taken with safety in contact 
with carbon under the conditions of the present method. 
The gas collected during these experiments was evolved 
very shortly after the metallic specimens had melted, 
and consisted, in every case, essentially of hydrogen. 
Excellent duplicates were obtained from specimens 
taken from the same sample of metal, and the results 
led to the conclusion either that aluminium contains 
very little oxide or that it is not quantitatively reduced 
at the maximum temperature usable. Accordingly, 
some alumina was prepared and ignited to 1,000 deg. C., 
which is equal to or above the maximum temperature 
normally reached in the production of aluminium, 
and a small weighed quantity was introduced into a 
crucible held at 1,100 deg. C. and already containing 
some aluminium from which all the gas which could 
be extracted at this temperature had been removed. 
It was found that the alumina was not quantitatively 
reduced in a reasonable time. 

Attention was therefore directed to the possibility of 
working at 1,500 deg. C. or over with a steel bath. 
The first experiments were quite successful ; the speci- 
men was very rapidly degassed and volatilisation of 
aluminium was not serious. Alumina prepared as 
described above was rapidly and completely reduced 
at about 1,550 deg. C. In these experiments, the con- 
centration of aluminium in the bath was kept low 
(about 5 to 7 per cent. by weight). When experiments 
were conducted to ascertain the effect of increasing this 
concentration, it was found that when it had reached 
15 to 20 per cent., film formation became appreciable. 
As it was increased still further, difficulty arose similar 
to that which had been encountered previously. With 
about 30 per cent. by weight of aluminium in the bath, 
the melt appeared to froth and go solid, owing to the 
conversion of practically all the aluminium to carbide, 
while disruption of the crucible sometimes occurred. 

A limiting concentration of aluminium was set for 
safety at 10 per cent. to 15 per cent. by weight, and 
several determinations were carried out on different 
samples prepared under different conditions It was 
found that, except for a very occasional particle of 
“dross” entrapped during casting, aluminium does 
not normally contain an appreciable amount of either 
oxide or nitride. Typical analyses revealed values for 
both oxygen and nitrogen ranging from about 0-0001 
per cent. to 0-001 per cent.* 
probability of the existence of a very stable nitride 
not reduced by carbon in vacuo at 1,550 deg. to 
1,600 deg. C. Confirmation for this is found in the 
fact that on similar samples values equal to those 
given by the vacuum-fusion method are obtained by 
the ordinary chemical-distillation method of deter- 
mining this element in aluminium. 

The values for oxygen obtained at 1,550 deg. to 
1,600 deg. C., using an iron bath, are not very much 
greater than those found when operating at 800 deg. 
to 1,000 deg. C. The results at the higher-temperature 
range include both internal and surface oxygen, and 
it seems reasonable to assume that at the Jower tem- 
peratures the oxygen found is derived essentially from 
the surface film which is present on all specimens, 
since, as has already been shown, alumina which has 
been ignited even to moderate temperatures is not 
reduced quantitatively under these operating condi- 
tions. The difference between the values for oxygen 
at the two temperature ranges is thus probably the 
true internal oxide content of the metal and as stated 
above is usually low. 


(To be continued.) 





SHay GEARED LOCOMOTIVE FOR MINERAL TRAINS.— 
The Western Maryland Railway Company has recently 
obtained from the Lima Locomotive Works a Shay 
geared locomotive which has been designed for operation 
on a sharply curved line serving a coal mining district 
and having gradients of up to 1 in 10. According to 
Railway Age, the new locomotive replaces older loco- 
motives of a similar type and will haul up to 5,560 tons 
trailing load on the level, or 156 tons on a grade of 
1 in 14-3, the speed in both cases being 10 m.p.h. The 
maximum speed, with the engine turning at 377 r.p.m., 
is 22 m.p.h. The engine has three cylinders of 17 in. 
bore by 18 in. stroke. Locomotive and tender are sup- 
ported on three four-wheeled bogies, and all six axjJes 
are driven through gearing. The wheels are 4 ft. in 
diameter and carry a total load of 324,000 Ib. The 
tractive effort is 59,740 Ib. 





* The low values for the total oxyger and nitrogen in 

inium obtained in the course of the present work 
confirm those given by Hatfield and Newell (Jl. I. and 
St. Inst., vol. 148, page 355pe (1943)) for commercial 
aluminium, using the vacuum-fusion method with an 








iron bath at 1,600 deg. C. 
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THE INSTITUTION OF CIVIL 
ENGINEERS: AWARDS FOR 1944-45. 


Tue Council of the Institution of Civil Engineers 
have now announced the awards for papers submitted 
to the Institution during the 1944-45 session. These 
are divided into two categories, namely, those for papers 
read and discussed at ordinary and divisional meetings, 
and those for papers published in the Journal. In the 
first-named class, Telford Premiums are awarded to 
Mr. A. Shaw Maclaren, M.A., for his paper on ‘“‘ The 
Design of Land Airports for Medium and Long-Distance 
Civil Air Transport’; to Mr. H. Shirley Smith. B.Sc. 
(Eng.), and Mr. Ralph Freeman, jun., M.A., jointly, for 
their paper on “The Design and Erection of the 
Birchenough and Otto Beit Bridges, Rhodesia”; to 
Dr. Herbert Chatley for his paper on ‘“ Dredging 
Machinery”; and to Mr. S. R. Raffety for his paper 
on “* Rural Water-Supplies.”” Mr. A. R. Aldren receives 
the James Forrest Medal and a Miller Prize for bis 
paper on “The Maintenance of Civil Engineering 
Plant’; and Miller Prizes are aWarded to Mr. A. A. 
Wells, B.Sc. (Eng.), for his paper on “* Photo-Elasticity : 
Modern Methods and their Application to Engineering 
Problems,” to Mr. Peter Heatly for his paper on “‘ Arc 
Welding: Its Fundamentals and Development,” to 
Mr. B. Hardcastle for his paper on “‘ The Severn Bar- 
rage: a General Discussion of Some of the Difficulties 
Involved,” and to Mr. R. C. Middlemass for his paper 
on “‘ Farm Water-Supply.” In the Road Engineering 
Division, Mr. A. H. D. Markwick, M.Sc., receives the 
Cooper’s Hill Memorial Prize and a Telford Premium 
for his paper on “The Basic Principles of Soil Compac- 
tion and their Application’; and Teiford Premiums 
are awarded to Mr. F. N. Sparkes, M.Sc., and Mr. A. F. 
Smith, B.Sc. (Eng.), jointly, for their paper on ‘“‘ The 
Concrete Road: a Review of Present-Day Knowledge 
and Practice, with some reference to the Use of Stabi- 
lised Bases,” and to Mr. J. E. Jones, M.Sc. (Eng.) for 
his paper on “‘ The Design of Small Bridges for Modern 
Roads.” In the Railway Engineering Division, Tre- 
vithick Premiums are awarded to Dr. Hugh O’Neill, 
M.Met., for his paper on “ Metallurgical Studies of 
Rails,” and to Mr. J. Taylor Thompson, M.C., for his 
paper on “‘ The Layout of Locomotive Depot Facilities”; 
and a Webb Prize to Mr. F. H. D. Page, O.B.E., for 
his paper on “ Railway Signalling for the Civil Engin- 
eer.” Three Telford Premiums are awarded in the 
Structural and Building Engineering Division, the 
recipients being Mr. Norman Fleming, M.A., and Mr. 
. A. Allen, B.Arch., jointly, for their paper on 
‘* Modern Theory and Practice in Building Acoustics ”’ ; 
Miss Letitia Chitty, M.A., for her paper on “ Some 
Problems presented by Cable Bracing’; and Mr. J. L. 
Eve and Mr. R. C. Brown, B.Sc. (Eng.), jointly, for 
their paper on “‘ The Erection of Tall Towers.” In the 
Works Construction Division, Mr: F. N. G. “aylor 
receives a Crampton Prize for his paper on “‘ Methods 
of Constructing Deep Land Foundations”; and Mr. 
R. M. Wynne-Edwards, O.B.E., D.S.0., M.A., a Telford 
Premium for his paper on “‘ Methods of Determining 
Labour and Plant Costs on Civil Engineering Works.” 
Only one award is made in the Maritime and Waterways 
Engineering Division, this being a Telford Premium to 
Mr. A. L. Harvey, M.C., B.A., for his paper on “‘ Two 
New Quays at Tyne Dock, South Shields.” The 
awards for papers published in the Journal of the 
Institution consist of nine Telford Premiums, the 
recipients and the subjects of their respective papers 
being as follows: Mr. D. H. Little, B.Sc. (Eng.), and 
Mr. E. J. Evans, B.Sc., “‘ Stresses in Docks”; Mr. 
Cecil Clay, B.Sc. (Eng.), “ Pumping Stations, with 
Special Reference to Land Drainage and Storm-Water 
Disposal”; Mr. E. V. Richards, B.Sc. (Eng.), “‘ The 
Flood Problem in Iraq’; Mr. E. K. Bridge, B.Sc., 
** Charing Cross Railway Bridge: Temporary Repairs 
to Damagec River Span”; Mr. J. J. Bryan, B.Sc., 
“The Location, Design and Construction of the 
Temerloh-Maran Road, Pahang, Federated Malay 
States”; Dr. A. R. Collins, M.Sc. (Eng.), ‘‘ The 
Destruction of Concrete by Frost ’’; Mr. A. W. Skemp- 
ton, M.Sc., “ A Slip in the West Bank of the Eau Brink 
Cut”; Mr. L. G. Simms, B.Sc., “‘ Actual and Estimated 
Impact Resistance of somé Reinforced-Concrete Units 
Failing in Bending ” ; and Mr. J. L. Matheson, M.B.E., 
M.Sc., “‘The Problem of Sway in Complicated Rigid 
Frames.” 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
ScrENcE.—The British Association announce that a 
conference of the Division for the Social and International 
Relations of Science will be held on December 7 and 8, at 
the London School of Hygiene and Tropical Medicine. 
Keppel-street, London, W.C.1. The subject of the 
conference will be “‘ Scientific Research and Industrial 
Planning,” and on each of the above-mentioned dates - 
there will be two sessions, at 10.15 a.m. and 2.15 p.m. 
Applications for tickets, the number of which is necessarily 
limited, should be made to the Secretary of the British 
Association, Burlington House, London, W.1. 





ENGINEERING. 





Nov. 16, 1945. 





THE 


* DERWENT ” 


MESSRS. ROLLS-ROYCE LIMITED, DERBY. 


JET-PROPELLED AERO 


ENGINE. 














THE AIR SPEED RECORD. 


As last week’s issue of ENGDIXEERING was going to 
press, the announcement was made that the world air 
speed record, which had stood at 469-2 miles an hour 
since April, 1939, when it was established at Augsburg 
by a Messerschmidt 109, had been beaten handsomely 
by both of the jet-propelled Gloster Meteor aircraft 
which had been sent to Herne Bay for that purpose 
early in October. Persistently unsuitable weather had 
prevented attempts on the record for some weeks, 
although a number of test flights were made as oppor- 
tunities occurred, but on Wednesday, November 7, the 
conditions proved to be satisfactory and the Meteor IV 
aircraft, which had been named Britannia, piloted by 
Group Captain H. J. Wilson, A.F.C., test pilot at the 
Royal Aircraft Establishment, Farnborough, covered 
four laps of the course on his first officially timed 
attempt. The length of the course, which was marked 
by barrage balloons, was three kilometres and the speeds 
recorded were 604, 608, 602 and 611 miles an hour, 
giving an average of 606-25 miles an hour. 

Subsequently, the second machine, Meteor EE 455, 
was flown over the course by Mr. Eric Greenwood, 
chief test pilot of the Gloster Aircraft Company, 
achieving lap speeds of 599, 608, 598 and 607 miles an 
hour, giving an average of 603 miles an hour. Photo- 
graphic methods of timing were used, supplemented by 
radar observations. 

The new record having been established for all 
practical purposes—though presumably it has still to 
be officially confirmed by the Fédération Aéronautique 
Internationale—it is permissible to disclose certain 
particulars of the aircraft employed and of the Rells- 
Royce Derwent gas-turbine engines fitted in them. 
The first point to be emphasised is that the two Meteors 
were not built for record-breaking, but were production 
models designed for military purposes. Illustrated 
descriptions of the type were vublished in ENGINEERING, 
vol. 158, page 276 (1944), and on page 45, ante, from 
which it will be recalled that the Meteor is a twin- 
engined single-seater low-wing monoplane fighter, fitted 
with a tricycle undercarriage. It is constructed on the 
unit system, the separate units being the nose, front 
fuselage, centre section, wings, rear fuselage, and tail. 
The nose contains the gun camera and the nose-wheel 
mounting. The front portion of the fuselage is built on 
two fore-and-aft vertical diaphragms and three solid 
bulkheads, the first of which supports the nose-wheel 
mounting. The internal structure is sealed between this 
bulkhead and the seat bulkhead so that it may form a 
pressure cabin if required ; and the third bulkhead, in 
line with the fromt spars of the wirgs, is bolted to a 
similar bulkhead forming the front end of the centre 





section. This section and the rear fuselage are of semi- 
monocoque construction, the two rearmost frames of the 
rear fuselage being extended upwards to carry the lower 
fin of the tail and to provide attachments for the upper 
fin and the tail plane. 

The stressed-skin main plane is built on two spars, 
which, in the centre section, are spaced by six main 
ribs with lighter ribs between them. The engine 
nacelles are at the outer ends of the centre-section spars, 
and between them and the centre section are the under- 
carriage bays, the upper and lower air brakes, and the 
flaps. The outer planes are of plate construction on 
lattice-type ribs and are joined to the centre sections 
at both spars. All-metal ailerons with automatic 
tabs are fitted, and are internally mass-balanced. The 
tips of the outer planes are detachable. The tail 
components, like the main planes, are built on the 
stressed-skin principle and have trimming tabs on 
each half of the elevator and the lower portion of the 
rudder, the tabs being operated by handwheels in the 
usual way. The tricycle undercarriage consists of two 
independent units, hydraulically operated and with 
lever suspension ; they retract inboard and the nose 
wheel rearwards, this wheel being housed between the 
control pedals. The control column is of the stick type, 
with a hinged spade grip. The undercarriage brakes, 
which act on the side wheels only, are pneumatically 
operated, the same system being used to actuate the 
gun-cocking mechanism. No compressor is fitted, a 
supply of compressed air being carried in two con- 
tainers in the rear fuselage. Power is supplied to the 
electrical equipment by a 20-volt 1,500-watt generator 
on the port engine, charging two 12-volt accumulators. 
The armament comprises four 20-mm. Hispano cannon 
mounted on the outer structure of the front fuselage. 
The gun camera, previously mentioned, can be operated 
in conjunction with the cannon or may be used inde- 
pendently. There is a full equipment of heating, 
windscreen de-icing, radio and other apparatus. 

‘The early forms of the Meteor were propelled by 
Rolls-Royce ‘‘ Welland” jet-propulsion engines—the 
production version of the “‘ W2”’ prototype described 
by. Air Commodore Whittle in his paper read before 
the Institution of Mechanical Engineers on October 5. 
Later ‘‘ marks,” however, including the two record- 
breaking machines, were fitted with the Rolls-Royce 
“Derwent ”’ type illustrated herewith, which is a 
development from the ‘‘ Welland.” It is a measure of 
the energy and concentrated effort put into that develop- 
ment that whereas the first Rolls-Royce jet-propul- 
sion engine, the WRI, gave a thrust of 2,000 Ib. for a 
weight of 1,100 lb, and a diameter of 4 ft. 6 in., their 
first Whittle-type engine, which passed its 100-hours 
type test in April, 1943, was only 3 ft. 7 in. in diameter, 





but gave a thrust of 1,700 lb. for a weight of no more 
than 850 lb. This was the original ‘‘ Welland,”’ which, 
having passed a 500-hours type test in May, 1944, then 
went into regular service in the Royal Air Force on a 
quantity-production basis, and was scheduled to do 180 
hours between overhauls. Meanwhile, in Apri 1943, 
work had begun on the design of the “‘ Derwent,’’ to 
have the same diameter and the same blower as the 
** Welland,” but a designed thrust of 2,000 Ib. It 
was completed in 3} months, being on test in July of 
the same year. In the November, it passed the 100- 
hours type test and its first flight test early in 1944, 
giving the required thrust of 2,000 Ib. on a weight of 
920 lb. Testing continued, and included a successful 
500-hours type test with this Series I “‘ Derwent ” ; 
but its output was soon surpassed by the Series II, 
in which the thrust was increased to 2,200 lb. A 
Series III engine was built, but this was an experimental 
model, arranged to maintain a suction on the wing 
surfaces to remove the boundary layer. It was soon 
followed by the Series IV, as fitted in the record- 
breaking aircraft, with a thrust, for each unit, of 
2,400 lb. Of the Series V, used in the latest Gloster 
Meteors, it is stated that it has developed a thrust 
** something like twice ”’ that of the original Derwent I, 
but no further details have been released for publication. 

Although the details of the interior construction of 
the Derwent IV are still conndential, its general 
arrangement can be gathered from the accompanying 
illustration, in the light of the information already 
given in Air Commodore Whittle’s paper and elsewhere. 
It consists of a centrifugal compressor or blower 
mounted on the forward end (to the right, in our 
reproduction) of a shaft carrying a single-stage axial- 
flow gas turbine. The shaft is carried in three bearings 
and is surrounded by ten combustion chambers which 
are supplied with compressed air by the blower and 
fuel (actually, paraffin) from a high-pressure pump 
driven from the engine. The pilot controls the supply 
of fuel by means of a throttle valve, and an automatic 
barometrically-regulated control is also fitted, to reduce 
the supply at high altitudes ; the latter arrangement is 
fundamentally similar to the automatic boost control 
used on supercharged aero engines of the piston type. 
Two ignition plugs are provided to ignite the fuel in 
starting the engine, and it is stopped by cutting off the 
supply by means of a high-pressure cock. Combustion 
takes place in flame tubes, which are mounted concen- 
trically within the chambers, and is completed before 
the gases reach the turbine vane-ring at the rear end 
of the shaft. Initially, the fuel is ignited in only two 
of the ten flame tubes, but balance pipes between the 
tubes fire the remaining eight and also serve to equalise 
the pressure throughout the ten combustion chambers. 
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A triple gear-type pump supplies lubricating oil to the 
various ings, two scavenge pum yma gee the 
used oil through a thermostatically-controlled cooler to 
the oil tank. A small amount of lubricating oil is 
added to the fuel, the proportion being about 1 per cent. 


The fuel and oil pumps, generator, and accessory pa 


gearboxes are mounted at the front of the engine, 
together with an electric starter motor, and the whole 
is encased in a streamlined cowling, having a large air 
intake in the forward end of the nacelle and the jet 
pipe projecting from the rear end. 

Each engine is mounted between two of the centre- 
section wing ribs by a three-point suspension consisting 
of trunnion-t side attachments and a diamond- 
frame torsionally-free support, with link connections, 
at the rearend. The trunnions are positioned on the 
horizontal centre-line of the compressor casing. This 
method of mounting differs slightly from that of the 
earlier ‘‘ Welland ”’ engine, in which the steady attach- 
ment was at the forward end. The gearbox in the 
drive from the main engines to the auxiliaries, to which 
previous reference has been made, is mounted on the 
front spar in each case; but the assemblies are not 
identical, there being only one generator, which is in 
the port nacelle, and one hydraulic pump, in the star- 
board nacelle. The drive to the respective gearboxes 
is by extension shaft. The self-sealing fuel tank is 
divided by a transverse diaphragm, each compartment 
feeding one engine; but there is an interconnecting 
balance cock, normally kept closed. Additional drop 
tanks and external wing tanks can be fitted if necessary. 
An emergency hand pump is provided in case of failure 
of the engine-driven hydraulic pump which operates 
the undercarriage, flaps and air brakes. 

The construction of the lubricating-oil tank, which 
holds 22 pints, allows 15 seconds of inverted flight with- 
out interruption of the oil supply. The nominal rate 
of oil circulation at the maximum revolutions of the 
engine is not less than 215 gallons an hour, of which the 
front, centre and rear main bearings receive 30, 50 and 
70 gallons an hour, respectively. The front bearing 
drains into the wheelcase, whence the oil is drawn by 
one of the two gear-type scavenge pumps for circula- 
tion through the cooler and back to the tank, the other 
pump dealing similarly with the oil from the centre 
and rear bearings. The delivery from the two pumps 
is combined on the inlet side of the cooler. The maxi- 
mum rate of oil consumption is a pint an hour, and the 
normal oil pressure at cruising speed (about 15,400 
r.p.m.) ranges between 35 lb. and 45 lb. per square 
inch. 
A few performance figures of the ‘‘ Derwent ” engine 
have been released for publication, based on the results 
obtained during the 100-hours type test. The take-off 
rating, with the revolutions between 16,400 and 16,600 
per minute, gives a static thrust at sea level of 1,920 lb. 
to 2,000 Ib. At the cruising rating, the thrust is 
1,550 lb. and the revolutions, 15,000 ; and when idling 
at 5,000 r.p.m. to 6,000 r.p.m., the thrust is 120 lb. At 
the maximum static thrust, the fuel consumption is 
2,360 Ib. an hour ; at cruising revolutions, 1,820 lb. ; and 
when idling at the mean of 5,500 revolutions, 470 Ib. an 
hour. The compression ratio is 3-9 to 1 at the take-off 
rating. The maximum diameter of the engine is 
3 ft. 5$ in., and the overall length to the exhaust cone 
flange, 7 ft.; the jet pipe is 3 ft. 2} in. long, and the 
internal diameter of the propelling nozzle, 13-08 in. ; 
and the dry weight of the unit, including the oil tank and 
cooler, 975 lb., giving the remarkable power/weight 
ratio of only 0-15 lb. per brake horse-power. It may be 
stated in conclusion that the development work which 
resulted in the Derwent engine was carried out by a team 
of engineers, led by Dr. S. G. Hooker, at the Barnolds- 
wick works of Messrs. Rolls-Royce Limited, working in 
close collaboration with Messrs. Power Jets, Limited, 
and Air Commodore Frank Whittle. The Gloster 
Aircraft Company’s team of designers who produced 
the Meteor aircraft was headed by Mr. W. G. Carter. 
Most of the design and constructional work in connec- 


tion with the engine was carried out by Messrs. Rolls-' 


Royce Limited, but the combustion and fuel systems 
were developed and manufactured by Messrs. Joseph 
Lucas, Limited, Birmingham. The material employed 
for the turbine discs was the ‘‘G.18B” alloy steel 
developed for use in gas turbines by the research depart- 
ment of Messrs. William Jessop and Sons, Limited, 
Sheffield. 





MOORING AND BEACON BUOYS FOR RANGOON.—Messrs. 
Brown Lenox and Company (London), Limited, Millwall, 
London, E.¥, have received -notification from the 
Commissioners for the Port of Rangoon that their tender 
for the supply of mooring and beacon buoys to replace 
those lost through enemy action has been accepted. 
The requirement is for 78 mooring buoys ranging in 
diameter from 6 ft. 6 in. to 15 ft., and 40 beacon buoys 
ranging in diameter from 4 ft. 6 in. to 8 ft. The buoys 
will be to the standard designs of the contractor and the 
approximate value of the contract is 32,0001. 


LABOUR NOTES. 


Tue National Joint Council for the industry has 
agreed to increase the wages of members of the Elec- 
trical Trades Union by 2d. an hour as from the first 
yment next month. The union claim was for an 
immediate review of existing wage rates and also a 
review of the present wage structure. The National 
Federated Electrical Association agreed that in view of 
the application for a review of the wage structure and 
the prevailing economic conditions, the increase indi- 
cated should be added to the present temporary addition 
of a penny an hour. 


The new rates are as follow :—Grade ‘“‘ A ”—basic 
rate, ls. 11}d., cost of living war addition (including 
temporary addition) 8}d., inclusive hourly rate 2s. 74d. ; 
Mersey-side district—basic rate 1s. 9}d., cost of living 
war addition 8}d., inclusive hourly rate 2s. 54d. ; Grade 
“*B”—basic rate ls. 8}d., cost of living war addition 
8}d., inclusive hourly rate 2s. 44d; Grade “C ’’—basic 
rate Is. 7}d,, cost of living war addition 84d., inclusive 
hourly rate 2s. 33d. 


The agreed minute of the council contains the fol- 
lowing :—“‘ The employers having stated, as a result 
of their experience, that the productive output of their 
workpeople has fallen, the council recognises the 
impracticability of carrying out an investigation with 
the object of establishing provable facts as to output. 
The council subscribes to the principle that in return 
for a fair wage paid by the employer, it is incumbent 
upon the worker to give his maximum skill and service 
to the industry, this being the accepted obligation of 
the industry to the public which it serves. In considera- 
tion thereof, the Electrical Trades Union undertakes to 
urge its members to respond to the urgent necessity of 
increasing output.” 





Replying to a question in the House of Commons 
last week, Mr. Isaacs, Minister of Labour and National 
Service, said that the man-days lost, through strikes 
in August and September, was estimated at about 
290,000. A provisional estimate, he added, was that 
since September, the number of man-days lost through 
the stoppages at the docks was over a million. 





The workers’ side of the Agricultural Wages Board 
for England and Wales are to submit for consideration 
at a meeting on December 5 a number of interesting 
proposals. Among them are a demand for an increase 
of 1/. a week in the minimum wage of men—making it 
41. 10s.—with proportionate advances for women and 
juveniles ; a reduction of the standard working week 
to 48 hours all the year round ; overtime rates of time 
and a quarter for ordinary week days and time and a 
half for short days, Sundays and public holidays.; and 
six days’ public holidays with pay. The workers’ side 
is composed of representatives of the National Union 
of Agricultural Workers and the Transport and General 
Workers’ Union. 





The “facts about the dock strike ” are reviewed in 
an article occupying a whole page, in the November 
issue of the Transport and General Workers’ Record. 
“There are, however, certain elements,” the writer 
concludes, ‘“‘ who have made up their minds that they 
will do everything possible to destroy the constitutional 
industrial machinery which has been built up over a 
long period of years, and embarrass the Labour Govern- 
ment by trying to force it to act as a substitute for a 
trade union.” ‘‘ We appeal to all members,” the Record 
continues, “‘ not only in the Docks Group, but through- 
out the union, to be on their guard against these people.” 





The following official statement was issued on Friday 
last by Mr. Deakin, the acting general secretary of the 
Transport and General Workers’ Union :—‘‘ The 
General Executive Council, after a full examination of 
the position, endorsed the decision and policy of the 
national docks delegate conference and the national 
docks group committee, and pledged itself to support 
the prosecution of the dockers’ claims, using the 
machinery of the union in a constitutional manner.” 





“The council is deeply appreciative,” the statement 
continues, “ of the loyalty of the men to their union, 
and asks them to use their branches and the machinery 
of the union for the purpose of carrying out their 
business, and expressing their views. It must be 
clearly understood that the only authority that can 
determine policy within the union -is the General 
Executive Council, which is fully alive to its respon- 
sibilities and will at all times give full consideration to 
the views of the membership expressed through the 
union machinery.” 





Writing in the November issue of the Journal of 








Mr. Charles Dukes, the general secretary, declares 
‘that the future status not only of organised labour, 
but of the nation itself, depends on whether by self- 
discipline and wise leadership we can retain and improve 
the consultative and administrative machinery.” 
Unofficial strikes and sectional breakaways from unions 
are all evidence, he says, of a lack of faith in the 
democratic method. 


In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National Ser- 
vice, the changes in rates of wages reported to have 
come into operation in September resulted in an aggre- 
gate increase, estimated at approximately 90,000/. in 
the weekly full-time wages of about 600,000 work- 
people, and in a decrease of 10,0001. in the wages of 
200,000 workpeople. The principal groups of work- 
people whose wages were increased wera women and 
girls employed in the engineering and allied industries 
and railway workshop staff. 





Among other industries and services in which in- 
creases were reported were pottery manufacture, drug 
and fine chemical manufacture, the woollen and worsted 
industry in the South of Scotland, making up of textiles, 
dress-making, and light clothing trade in Scotland, 
bacon-curing, brewing and beer-bottling in London, 
inland waterway transport in England, and wholesale 
grocery and provisions distribution. There were reduc- 
tions in the cost of living bonuses payable to work- 
people employed in iron-ore mining and limestone 
quarrying, the iron and steel industry (pig iron manu- 
facture, iron puddling, steel melting and rolling, etc.), 
tinplate manufacture, coopering, brush and broom 
making, tobacco manufacture, and certain other 
industries. 





Of the total increase of 90,0001., about 10,0001. was 
the result of arrangements made by joint standing 
bodies of employers and workpeople, about 30,0001. was 
the result of arbitration awards, and most of the 
remainder was the result of direct negotiations between 
employers and workpeople or their representatives. 
The normal weekly work‘ng hours of shift workers in 
coke and by-product works in South Wales and Mon- 
mouthshire were reduced from 56 to 48. 





The number of disputes involving stoppages of work, 
reported as beginning in September, was 183. In 
addition, 20 stoppages which began before September 
were still in progress at the beginning of that month. 
The approximate number of workers involved in these 
203 stoppages, including workers thrown out of work at 
the establishments where the disputes occurred, is 
estimated at over 39,000. The aggregate number of 
working days lost at the establishments concerned 
during September was about 109,000. 





Of the stoppages of work, through industrial dis- 
putes, known to have been in progress at some time in 
September, the coal mining industry accounted for 
108, involving over 15,000 workpeople and resulting 
in an aggregate loss of 24,000 working days. 





Of the 183 stoppages which began in September, over 
27,000 workers were directly involved, and about 
6,000 indirectly involved—that is, were thrown out of 
work at the establishments where the stoppages 
occurred, though not themselves parties to the disputes. 
In the 20 disputes which began before September, and 
were still in progress at the beginning of that month, 
the total number of workers involved during September, 
either directly or indirectly, was over 6,000. 





One hundred and eighty-seven stoppages owing to 
disputes were ended in September. Of these, 83, 
directly involving 6,300 workers, lasted not more than 
one day; 38, directly involving 6,400 workpeople, 
lasted two days; 23, directly involving 4,600 work- 
people lasted three days ; 26, directly involving 6,400 
workpeople, lasted four to six days; and 17, directly 
involving 3,400 workpeople, lasted over six days. 





Of the 183 disputes leading to stoppages of work in 
September, 30, directly involving 4,400 workpeople, 
arose out of demands for advances in wages; 60, 
directly involving 6,500 workpeople, out of other wage 
questions ; eight, directly involving 2,600 workpeople, 
out of questions relating to working hours; 20, 
directly involving 4,700 workpeople, out of questions 
respecting the employment of particular classes or 
persons ; 60, directly involving 6,200 workpeople, out 
of other questions relating to working arrangements ; 
and three, directly involving 2,000 workpeople, out of 





the National Union of General and Municipal Workers, 


questions of trade union principle. 
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ENGINEERING DEFENCE WORK 
IN LONDON.* 


By Sm T. Perrson Frank. 
(Concluded from page 382.) 


FotLowr1ne the report referred to in an earlier para- 
graph on Thames bridges, conferences with the Ministry 
of Transport took place and ultimately the Ministries 
asked the London County Council to proceed with the 
erection of three temporary bridges. The designs were 
prepared and approved by the Council in March, 1939 ; 
the erection was completed in three separate stages, 
which were regulated in _ by war conditions, the 
probability of invasion and of air raid damage to exist- 
ing bridges being the influencing factors. The adecuacv 
and vulnerability of existing bridges guided the choice 
of sites, but access to the bridge-heads was a more 
determining consideration. Difficulty of approach ruled 
out any temporary City bridge. The three bridges were 
erected between Victoria Embankment and the County 
Hall car park (leading to Bel:edere Road) ; Grosvenor- 
road (Tate Gallery) and Albert Embankment; and 
Chelsea Embankment (Flood-street) and Battersea 
Park. A photograph of the first-mentioned structure is 
reproduced in Fig. 9, on page 411. They are supported 
on timber piles protected by timber staging. The 
superstructure of the approach spans, gcaerally 44 ft. 
between centres of staging, consists of steel stringer 
joists supporting a timber deck. Each bridge has two 
main navigation openings spanned by 140-ft. steel 
trusses. The width of the river varies from 724 ft. to 
857 ft. A 20-ft. carriageway and two 5-ft. footpaths 
are provided and the structures are designed for 
Ministry of Transport standard loading. Most of the 
materials were purchased directly by the London 
County Council, the contractors supplying plant and 
labour. The total expenditure on the three bridges 
amounted to 132,0007. A fourth Thames bridge of a 
somewhat similar type was erected at Staines by the 
County Engineers of Middlesex and Surrey. 

About. 20 square miles of the County of London lies 
below the level of the highest recorded tides and about 
10 square miles is below the level of the ordinary spring 
tides. In recent years, special steps had been taken to 
overcome the danger from flooding of these areas during 
heavy rainfall or exceptionally high tides. Such flood 
defences might be quite adequate in normal circum- 
stances, but were incapable of withstanding the effect 
of well-directed high-explosive bombs. Four special 
depots, each manned by a nucleus staff on a 24-hour 
basis, were therefore in operation by August, 1940, 
when raiding commenced. A tug and barges loaded 
with filled sandbags were available for carrying out 
emergency repairs. A further danger to the low-lying 
boroughs in south London arose from the fact that the 
Blackwall and Rotherhithe tunnels emerge on the 
south bank below high-water level. To guard against 
the far-reaching effects from flooding which might occur 
if a tunnel were breached about high tide, flood gates, 
each weighing 22 tons, were installed near the south end 
of both tunnels, at a cost of approximately 12,000I. 
These gates were manned only during Alerts and when 
there was a possibility that a delayed-action bomb 
might explode and damage the tunnel during a non- 
Alert period, with serious risk to the traffic in the tunnel. 
The London Passenger Transport Board had installed 
apparatus for detecting and locating unexploded bombs 
falling in the vicinity of their tunnels under the river, 
and arrangements were made for the Board to install 
similar apparatus near to the Blackwall and Rother- 
hithe tunnels, together with the necessary instruments 
at the Board’s control centre, which was situated about 
6 or 7 miles away. One other protective measure might 
be referred to, namely, the erection of barriers in the 
L.C.C. pipe subways. Eight miles of these subways 
run under central thoroughfares and carry water and 
gas mains, Post Office cables, etc. The object cf the 
barriers was to reduce the extent of the damage in 
case gas mains were fractured and explosions occurred. 

All the public utility undertakings made special 
provision for quick repairs and for mutual assistance 
if required. Intercommunicating mains or by-passes 
were laid by both gas and water authorities, and they 
also introduced a considerable number of additional 
valves into their mains. All the undertakers laid in 
stocks of materials and plant required for the mainten- 
ance and reparation of their own particular services. 
The gas companies, in 1939, established a Gas Centre 
jor the London Region, which operated for the mutual 
assistance of about 12 pomerates within the Region, as 
well as for some in other adjoining regions ; the largest 
constituent, the Gas Light and Coke Company, provided 
the staff and also our liaison officers. Similarly, the 
13 water authorities established, in 1940, a war emer- 

mcy water committee. In this case, the Metropolitan 
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Region, staffed the committee and provided liaison 
officers for duty at Regional Headquarters. 

At Regional Headquarters we had in one room maps 
showing practically every underground service, and 
when a bomb fell on a particular road it was of great 
assistance to have a full picture of the services in the 
locality. The liaison officers were either together or 
linked by & jogs telephones, so that the injuries could 
be as a whole and not only by separate sec- 
tional interests. Incidentally, the war brought together 
the maintenance staffs composing the great public 
utility services of the Metropolis in a manner which 
many years of peace-time activities had failed to accom- 
plish ; this war-time experience should prove helpful in 
the years ahead. Yet, some of the early bombs almost 
disrupted the co-ordination between the gas and water 
companies. This was due to the fractured water mains 
discharging considerable quantities of water into adjoin- 
ing gas mains. As a result, many houses were without 
gas for various periods; however, action by each of 
the in ies, with no small forbearance on 
the part of the gas authorities, mitigated the difficulty. 

Now let us see how the respective services fared under 
actual war conditions. Their baptism of fire com- 
menced towards the end of August, 1940, but it was a 
fortnight later (September 7) before intense high- 
explosive and incendiary bombing began. The severity 
of the attacks, particularly during the first two or 
three months, was greater than had been expected, and 
the resources of many of the local authorities and the 
companies were soon fully extended. This was due 
in part to a reduction in the labour force owing to 
national demands, but particularly to the fact that 
many of the large civil engineering contractors with 
headquarters in London had each provided a complete 
General Construction Company of Royal Engineers ; 
therefore, many of the men who normally would have 
executed the repairs to public utility services were in 
His Majesty’s Forces. After a month’s heavy bombing, 
the Army Council, at the request of the Regional Com- 
missioners, arranged for six of these companies to asist 
in overtaking the necessary repairs. A further six 
companies were forthcoming later and thus provided an 
additional working strength of about 1,900 sappers. 
The companies under the command of their own pang 
were allotted incidents either by me or by my Group 
engineers, and, though forming only a fraction of the 
total personnel engaged, they gave most valuable aid 
and had the advantage of being available for duty at 
the shortest notice. 

It might be invidious to single out one service and 
state that it suffered more than any other, for unfor- 
tunately each had its period of appreciable anxiety ; 
yet to the general public the interruption in the supply 
of wholesome drinking water might be regarded as most 
serious, and reference to its experiences shall take 
precedence. The blows to this service included damage 
to reservoirs, filter-beds and works on 192 occasions. 
As an example of the damage effected, Fig. 3, opposite, 
shows the bomb damage to the roof of Campden Hill 
reservoir. The filter-beds at one works sustained 
damage on three occasions during September, 1940, 
which seriously reduced the output and depleted the 
supply to portions of London ; yet these injuries in most 
cases did not seriously affect the supply. Inthe Region, 
7,702 mains were fractured, of which 942 were 12 in. or 
more in diameter, the Metropolitan Water Board’s 
portion of these being 6,634 and 875, respectively. 
Some of these fracture’ occurred in groups ; forexample, 
two 48-in. mains and a 54-in. main were severed by one 
bomb, but by continuous working an anxious situation 
was relatively quickly relieved. In a principal London 
thoroughfare, one 46-in. main, four 30-in. mains, an 
one 18-in. main were broken and resulted in short 
supplies over a large area. In an important main road 
in the outskirts of London, one incident fractured one 
42-in., one 36-in., two 30-in., one 15-in., and two 12-in. 
mains. The water authorities had arranged for emer- 
gency supplies and in the two last-mentioned cases a 
water-wagon supply was given in parts of the areas. 
Fig. 4, opposite, shows a 12-in. rider main joining the 
ends of a bombed 24-in. main in the Fulham road. 
The foregoing are examples of the injuries experienced 
by only one of the services ; and when it is realised that 
a number of other im t services were almost 
invariably involved and that the road traffic was dis- 
located, some explanation is forthcoming for the dura- 
tion of some of the repairs. 

Gas is distributed through a system much resembling 
that used by water authorities; the mains of the 
latter are generally laid slightly deeper, so that it is 
not surprising to find that the gas undertakers had to 
cope with the greater number of repairs. The total of 
fractured gas mains was 11,902, of which 831 were 
more than 12 in. in diameter; 50 per cent. of the 
incidents occurred on the Gas Light and Coke Com- 
pany’s system and they had the sibility of repair- 
ing 63 per cent. of the larger mains. With so many 
mains out of commission, it can be correctly assumed 
that a very much larger number of service pipes were 
also broken. All the large London gasworks suffered 
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damage at one time or another, the greatest difficulty 
being caused by the loss of holder-capacity. By the 
‘first heavy raids (September 7-8, 1940) one company 
had four plants put out of action and had their 48-jp, 
mains broken in nine places. During the same riids, 
another gasworks suffered such extensive dam ages 
that practically the whole of one eastern Metropolitan 
borough was without supplies. This state of affairs led 
to the speedy establishment by the London County 
Council of the Londoners’ Meals Service—the forerunner 
of the British Restaurants. 

The companies experienced much damage by the 
raid on May 10-11, 1941, and as a result more than 
200,000 customers were without supplies for a few days, 
At other times, not more than a small proportion of 
the population was without gas, and in no area was the 
supply cut off for more than a few weeks. One incident 
gave particular trouble. A flying bomb hit a tar dis. 
tillery plant in South London and a quarter of a million 
gallons of tar was ignited. The tar, still blazing, 
flowed into and about 200 yards along an adjoining 
highway. The highway was covered to a depth of 
18 in. in some parts, and entrances to premises were 
out of use for several days. The tar entered street 
gulleys and manholes and flowed considerable distances 
along neighbouring sewers. The removal of the tar 
from a weighbridge and from the road surface was a 
difficult operation, but by no means so difficult or so 
lengthy as was the clearance of the sewers. (Great 
credit must be given to the Gas Light and Coke Com- 
pany for their operations on the night of the great City 
fire at the end of December, 1940, for during the earlier 
part of that raid the whole of the gas-supply to the City 
was cut off by operating control valves on its boun- 
daries. Occasionally the repairs confronting the gas 
and water authorities were so great that mutual 
assistance was obtained through the Regional Commis. 
sioners from other parts of the country. On the other 
hand, a few of the London repair parties were able to 
reciprocate by helping their provincial colleagues in 
heavily bombed areas. 

In peace time, the country is vitally dependent on 
the ication system; in war time, its 
maintenance becomes of paramount importance. 
About 1,695 main cables (trunk, junction, and exchange) 
were damaged, and as many as 1,500 trunk and toll 
circuits, 25,000 junction circuits between exchanges, 
and 26,000 subscribers’ lines were completely out of 
action at one time. After one incident (May 10-11, 
1941), much damage was done to telephone plant, 
chiefly by fire caused by the ignition of escaping gas. 
The repairs included the making of 90,080 separate 
joints and extended over five months. Fig. 4, opposite, 
shows this work in progress at Dean’s-court, near St. 
Paul’s Cathedral. The severest blow was suffered on 
December 29, 1940, when the Central Telegraph Office 
building was gutted and the London Wall, National, 
and Metropolitan Exchanges at Wood-street were com- 
pletely destroyed. Repair work and the provision of 
alternative communications for about 14,000 subscribers 
were completely restored within two months. 

When a cable was damaged, it was necessary first 
to ascertain what defence circuits and junction circuits 
were affected. Priority of restoration of defence 
circuits had to be agreed with the Defence Ministries 
where restoration could be done by re-routing. As a 
result of early experience, it was found that temporary 
restoration of service by any means practicable was 
the best plan, permanent repairs being left until they 
could be fitted in with the repairs to other services. 
Gas added to the difficulties of repair work and fre- 
quently caused additional damage to the Department’s 
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dj} plant by fire. Several cases occurred of staff being 


, either by sewer-gas or coal-gas, and in some 
instances jointers worked in gas-masks when urgent 
repairs would otherwise have been delayed. 

So far as a record of war wounds and their treatment 
can be refreshing, it is almost refreshing to refer to the 
experiences of the suppliers of electricity ; not that 
they escaped injuries but because the regularity of 
their service was so successfully maintained. There 
was, in fact, considerable damage, but no prolonged 
failure of supply—largely as a result of the grid scheme 
established in pre-war days. During the 2 
bombing in September, 1940, the Metropolis too 
the first shock to the country’s electric generating 
system. In that month, 15 power-stations and four 
grid substations—all in the London Region—were hit 
or affected by near misses, some on more than one 
occasion. In only five cases was damage to stations 
accompanied by interruption of supply to consumers. 
By the end of the month, 200,000 kW of plant (190,000 
kW at one station) were out of commission and under 
repair. Throughout the war period, enemy action 
caused damage in the London Region to 56 generating 
stations, 480 transformer stations and 64 distributing 
stations, and to 251 main transmission, 1,142 secondary 
transmission, and 8,590 distribution cables. It is 
gratifying to be able to report that, though there were 
local stoppages of supply, it was out of the ordinary 
for these to last for more than an hour and there 
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was no prolonged failure of supply to any important 
consumer. 

When the heavy bombing commenced, it was antici- 
pated that the London main drainage system, which 
serves an area 50 per cent. larger than the County, 
might receive early enemy attention. The Thames 
divides the system into separate sections: that on the 
north concentrates at Abbey Mills ‘pumping station, 
and from there to the Outfall Works at Beckton—a 
distance of 44 miles—the flow passes through five 9-ft. 
sewers which are carried in an embankment. The 
southern section terminates at the Crossness Works 
after traversing an embankment, 2} miles long, which 
houses one 1] ft. 6 in. sewer and has two mains of 
similar size in the adjacent ground. During the first 
few hours of intensive bombing, each of these embank- 
ments was hit and a bomb was dropped almost in the 
centre of the largest pump-house at Abbey Mills. 
Without it is difficult to describe what this 
implies. e northern embankment carries a dry- 
weather flow of 160 million gallons a day, and the 
southern embankment 100 million gallons a day. 
These two dry-weather flows are together approxi- 
mately equal to half the average daily flow over 
Teddington weir during 1944. Fortunately, the bomb 
on the Abbey Mills station did not explode, but in 
falling it fractured the casing of a delivery valve. 
Had the bomb exploded, the eight electric pumps— 
capable of lifting 1,000 tons per minute—would no 
doubt have been out of action, possibly for months. 
As it was, the incident coincided with a stoppage of the 
gas-supply due to enemy action and, together with 
the breached Northern Outfall sewers, prevented, for 
two or three weeks, the drainage from an area housing 
a population of about three millions in north London 
from reaching the disposal works. The stoppage of 
the gas supply temporarily put out of action the 
gas-engine house, the plant in which was capable of 
lifting 690 tons a minute. For the first 56 hours 
when the pumping station was out of action, a heavy 
rainstorm would have caused widespread flooding ; 
mercifully, neither rain nor spring tides increased our 
difficulties. 

The bomb on the southern embankment severed only 
one of the three 11 ft. 6 in. sewers, but before the flow 
could be diverted this sufficed to flood part of the pre- 
mises between Plumstead High-street and the Embank- 
ment. Apart from other incidents, a large pumping- 
station in south-east London suffered severe blast 
damage from flying bombs on no fewer than seven 
occasions during the last two weeks in June, 1944. 
There was extensive damage to the buildings, the main 
drainage depot being demolished, but fortunately the 
pumping plant escaped injury. The Northern Outfall 
sewers were damaged several times, the last being by 
a rocket bomb, when two of the 9 ft. by 9 ft. culverts 
were fractured. Fig. 1, on page 400, shows the damage 
to a bridge carrying four 9 ft. by 9 ft. culverts over 
Abbey-lane, Stratford, and Fig. 2, on the same page, 
shows the repair work completed. On another occasion, 
an unexploded 500-kg. bomb was safely removed from 
the centre of the embankment, and a member of this 
Institution was awarded the George Medal for his 
services. 

By July, 1940, the London County Council had just 
completed the extension of purification works at 
Beckton, which provided for the treatment of 60 mil- 
lion gallons a day by the activated-sludge processes ; 
yet within two months this type of treatment had to 
be suspended. This was partly owing to some of the 
foregoing incidents; partly to the bombing of the 
works themselves—on the first night (September 7) they 
received “‘ hundreds of incendiary bombs ” ; and partly 
to other war conditions. Probably the deepest main 
affected by enemy action was one of the L.C.C. main 
intercepting sewers, constructed in a tunnel at a 
depth of 50 ft.; it was 8 ft. 6 in. in diameter and had 
42 ft. of cover. Its injuries were revealed only some 
months after the bombing of adjoining sites. The cast- 
iron segments and the concrete at the top of the arch 
were fractured and, as in so many other damaged 
sewers, the removal of debris (or soil) from long lengths 
of the sewer occupied considerable time, while the repair 
of the broken section was no light task. In total, some 
460 main sewers have been damaged by enemy action, 
nearly 95 per cent. of them being on the L.C.C. system, 
and the cost of the repairs to the latter—some only 
temporary—already amounts to more than 400,0001. 

One of the many difficult repairs fell to the lot of the 
Middlesex County Council Engineer’s Department when, 
in October, 1940, a heavy bomb fell 25 yards from the 
Grand Union Canal. The bomb was probably aimed at 
the adjoining flight of six locks, the destruction of any 
of which would have interfered seriously with canal 
transport between London and the Midlands, but the 
locks escaped. The bomb penetrated about 45 ft. 
below the ground surface before bursting 8 ft. from and 
12 ft. below a 10 ft. 3 in. main sewer. The explosion 
formed a camouflet and caused the complete collapse of 
130 ft. of the sewer. The blockage meant that the flow 





from an area. housing 400,000 people had, for some 





months, to pass untreated into the canal. There was 
no road access to the site, all heavy materials having 
to be brought by bargés. Exceptionally heavy rain con- 
verted the ground into a quagmire and to provide a sound 
foundation for the sewer 20 pressure-piles were bored 
below the trench floor to a depth of about 55 ft. below 
ground-level. The total cost of the work was 14,5001. 

It will no doubt be of interest to record that the 
first “V2” rocket bomb fell on a concrete roadway 
and formed a crater 37 ft. in diameter and about 16 ft. 
deep. A 4-ft. diameter sewer was only 7 ft. from the 
assumed centre of the explosion, which occurred at 
about the same depth. This incident is remarkable 
because virtually no damage was done to the main by 
a relatively heavy explosion in such close proximity. 
Reference has only been made to some of the principal 
or main sewers, but it should be added that a great 
number of smaller or local sewers were fractured, the 
total being probably not much below 8,000. The repair 
of these fell to the lot of the engineers to the local 
authorities. A branch of the L.C.C. Main Drainage 
Department deals annually with the transport and 
deposition at sea of from 1} to 2 million tons of sludge. 
For this purpose, four steamships are employed. Seven 
members of the crew and one of these vessels (the s.s. 
G. W. Humphreys) was lost in October, 1940, when she 
detonated one of the early acoustic mines. The vessel 
had been damaged on the first night of the heavy bomb- 
ing, and at the same time another of these vessels was 
seriously crippled. Beyond slighter damage by an 
incendiary bomb and by a rocket (V2), no further 
interruption, except owing to the presence of enemy 
mines, was experienced. The Thames flood-prevention 
repair parties were called to 122 incidents, and per- 
manent or semi-permanent repairs have been com- 
pleted in 110 cases. Early in the morning of May 11, 
1941, the river wall at Bankside was breached, but, by 
prompt action on the part of the depot staff, temporary 
protective measures were constructed before high tide, 
which occurred about 2} hours later. 

A very high percentage of the incidents already 
enumerated were accompanied by the formation of 
craters in highways. Each highway engineer had 
available repair parties for service by day and night. 
Early in the raiding, however, it was found that, except 
in very special cases, it was not practicable to com- 
mence or continue repairs by night; this was partly 
due to the black-out restrictions. Therefore, only 
small parties were afterwards available for night duty, 
which consisted largely of lighting and fencing obstruc- 
tions and craters and shutting off or diverting services. 
This, of course, left a larger number of men available 
for work by day. The severity of the attacks during 
the last four months of 1940 soon provided an abun- 
dance of work for the local authorities and, in fact, for 
those in charge of most of the other services. The scale 
of the work may be realised from the fact that at the 
time about 29,000 operatives. were available; yet, as 
has already been mentioned, it was necessary to invoke 
the aid of the Royal Engineers. (In 1936, when sur- 
mising the possibility of such an abundance of work, I 
had been informed, in reply to a query, that Royal 
Engineer help would not be forthcoming.) This 
military force assisted us for an average of from six to 
seven months and our civilian resources afterwards 
rapidly dwindled, to such an extent that the Regional 
Commissioners again made arrangements for special 
forces to be available if required during the anticipated 
flying- or rocket-bomb attacks. The latter attacks did 
not, however, warrant such a request and the projectiles 
were lighter than had been expected. 

From September, 1940, to May, 1941, a large number 
of roads were closed or partly closed owing to enemy 
action. Some of these closures were due to the 
proximity of unexploded bombs, others to dangerous 
buildings flanking them, and many to the existence of 
craters in or debris on the highways. The craters were 
usually waterlogged and they contained sometimes as 
many as six or seven large water mains and a goodly 
number of other services, some large and located deeply. 
The damage to the mains frequently extended for 
appreciable distances on either side of the crater, and 
to add to our worries the vaults, on which lighter cables, 
etc., were laid, under the footpaths, had disappeared, 
so that it is not surprising that roads remained closed 
for some weeks. 

At Regional Headquarters we received from the 
Group Engineer a weekly report based on information 
from the Metropolitan Police, showing the roads closed 
or obstructed. Following the heavy raid on the night 
of May 10-11, the records show that a total of 959 roads 
were closed or obstructed, and that, during the previous 
seven days, 359 roads had been added to the list, while 
185 had, either by repair or clearance, been removed 
from the list. Of the total, 579 closures were due to 
eraters, 315 to debris or dangerous structures, and 65 to 
unexploded bombs. After certain raids, it was reported 
that no main roads leading north out of Westminster 
were available to traffic, that vehicular traffic could not 





utilise the four City Thames bridges, and, on May 11, 
1941, that the Elephant and Castle road junction and 
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all roads leading into it were completely blocked and 
practically all east-west routes through the City were 
out of commission. The total number (partly estimated) 
of incidents affecting roads was 9,862. 

One of the largest craters was formed in Farringdon- 
road, opposite the Central Post Office. It was 80 ft. 
long by 70 ft. wide and was caused by two high- 
explosive bombs which fell almost simultaneously. 
Damage was caused to the Inner Circle Underground 
tunnel, the rails of which are more than 40 ft. below 
the road surface. A length of the tunnel was flooded 
and subsoil was blown and washed into it in such quan- 
tity that skilled miners were employed to remove it. 
Very similar damages had to be repaired after heavy 
high-explosive bombs had fallen on Eversholt-street, 
Balham High-road, and Euston-road. In each case, 
the London Passenger Transport Board’s underground 
and surface ("bus and/or tram) traffic was affected, as 
well as the many services of the other public utility 








CALLENDER-HAMILTON SpaNs IN SOUTHWARK BRIDGE APPROACH. 


authorities. Examples of damage of this kind are 
illustrated in Figs. 6, 7 and 8, opposite. Of these, 
Fig. 6 shows the interior of Balham tube station under 
a_crater in Balham High-road; Fig. 7 shows heavy 
timbering work carried out under Euston-road in the 
tunnel section between Euston-square and King’s Cross 
of the Metropolitan line; and Fig. 8 shows the 
interior of Sloane-square station on the District line 
after a bomb had fallen in the rear of St. Barnabas 
School, Ebury-street. . 
Bridges to carry the road traffic over craters were 
constructed in Charing Cross-road and at the Bank 
junction, the latter being a military bridge erected by 
the Royal Engineers. Two Callender-Hamilton single- 
track bridges, illustrated in Fig. 10, on this page, were 
erected by the City Council at the northern approach 
to Southwark Bridge; these are still in use. The 
provision of other crater bridges was considered, for 
example, for the Balham High-road incident, but the 
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Metropolitan Water Board, whose mains were to be 
suspended from the bridge, thought that the vibration 
set up by road traffic would open the joints of the mains. 
Instead of being bridged, the Balham High-road crater 
—a very deep one—was filled with 20-to-1 concrete, 
with the object of expediting the repairs to some of , 
the underground services and restoring tram and other 
road traffic facilities. Up to August, 1945, more than 
4,300,0001. had been expended on highway repairs— 
about 70 per cent. of it within the County of London. 

People have commented on the relative immunity 
from war damage of the Thames bridges, while some 
have added that none had been hit. Viewed as a whole, 
bridge casualties have been light, but it is quite in- 
correct to imagine that the Thames bridges escaped 
enemy action. Waterloo Bridge was affected by 23 
incidents; the repair of the most serious one has 
involved an expenditure of nearly 8,0001. and part 
of the roof of the tram subway below the bridge, which 
was damaged by the same bomb, has yet to be restored. 
Including Waterloo Bridge, nine of the ten L.C.C. 
Thames bridges have been damaged, while three of the 
four City bridges were hit—the Tower Bridge on three 
occasions—and the Southern Railway’s Hungerford 
Bridge was also crippled. It was encouraging to 
bring into use three new bridges during the war. 
These were the new Thames bridge at Wandsworth, 
quietly opened in September, 1940 ; the new Cromwell- 
road bridge and viaduct, opened in November, 1941 ; 
and Waterloo Bridge, which came into partial service 
in August, 1942. 

A variety of other river bridges, and of railway, 
canal, and dock bridges affecting road traffic, were 
included in the Region’s total, which resulted from some 
140 incidents. Probably the most costly of these may 
prove to be the restoration of the L.C.C.’s Deptford 
Creek bridge. This was a double-bascule bridge, 
but, as materials and labour were not available for 
permanent repairs, the two leaves of the bridge were 
coupled together, thus converting the bridge into a 
fixed structure and closing the creek to vessels which 
could not pass under the bridge. The London County 
Council have already approved plans for its reconstruc- 
tion as an opening bridge, at an estimated cost of 
280,0001., but this includes a provision for widening 
the bridge and the immediate approaches. 

On September 7, 1940—what a night !—the Thames 
tunnels received their most serious blow; but, as 
was the experience of so many of the other services, 
the consequences were by no means so severe as trivial 
variations of enemy action might have created. A 
high-explosive bomb was dropped on the foreshore 
at Poplar, almost directly over the Greenwich footway 
tunnel. For a length of 30 ft. the tile and concrete 
lining collapsed and sections of the cast-iron lining were 
fractured, with the result that the tunnel was flooded. 
The Poplar shaft also suffered damage from a large 
oil incendiary bomb and from blast. The water 
continued to rise in the tunnel until the shafts were 
about half-full before the pumps could be brought into 
action. The affected length was re-lined with cast-iron 
segments of rather smaller diameter than the original 
segments. The repairs, delayed by another bomb 
and effected under what might be termed “ heavy rain 
conditions,” cost approximately 10,0007. ; considerable 
further expenditure will be necessary to complete 
the permanent restoration. Serious dislocation of 
cross-river traffic was caused by the closure of the 
tunnel for repairs, but the L.C.C. instituted a temporary 
free ferry. The remaining 24 tunnel incidents were 
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of a minor character, with one exception. A similar 
observation applies to the 33 occasions on which the 
L.C.C. Thames embankment walls were disturbed ; 
but many of the 28 bombs which affected the Council’s 
pipe subways created great inconvenience. 

Very briefly reviewing the effects of the different 
types of bombs, it may be said that the high-explosive 
ones —— from aeroplanes caused the greatest 
amount of damage to the public utility services. Taken 
as a whole, those services withstood incendiaries quite 
well. The flying bombs relied chiefly on their blast 
effect and so underground services were not usually 
seriously disturbed ; on the other hand, bombs of the 
rocket type gave more trouble, penetrating farther 
into the ground and also causing considerable blast 
damage. As an illustration of the damage resulting 
from flying and rocket bombs, the.effect on the London 
County Council’s public institution buildings (chiefly 
hospitals) may be cited. ~ The first flying bomb arrived 
on June 13, 1944, and within a month 70 out of 119 
hospitals, ete., had received structural damage from 
flying bombs. Up to that time, we had heen able to 
keep reasonably up to date with the repairs 
to These buildings and their engineering services. For 
some months from that date, more than 500 men were 
engaged on these first-aid repairs and even now 
(September, 1945) 429 are still so employed. It would 
appear that the cost of the restoration of war dam 
to this service may exceed 4,000,000/., approximately 
one-half of which will be attributable to flying-bomb 
and rocket-bomb attacks. 

The approach of D-Day brought to one portion of 
the Region its own particular problems. Road repair 
parties were established on a 24-hour day basis, and 
all the other utility services had parties available at all 
times for the speediest repairs. Where important 
roads in the special area had no convenient by-passes, 
it was arranged that, if- mains, etc., were damaged 
by enemy action, even these speedy repairs should 
be tponed so that rapid temporary road repairs 
might . completed. The reinstatement of the 
damaged telephone wires formed an exception, for 
they could proceed while road repairs were also in 
hand. It is gratifying to be able to report that in no 
case were the movements of “ D-Day ” troops entering 
or leaving the Region retarded on account of road 
repairs; in one or two instances, these had to be 
completed within a period of less than two hours. 
Some of the Region’s pool of pumps were found 
specially helpful when one of the large docks had to 
be quickly — in pre tion for the construction 
of a number of large ‘‘ Mulberry ” units. 

Other important public utility services which suffered 
many injuries were those of the railway companies, the 
London Passenger Transport Board, the Port of 
London Authority, and the Thames Conservancy. 
Incidents affecting these services quite frequently 
influenced some of those mentioned earlier; for exam- 
ple, when the Teddington weir was breached it had 
repercussions not on river transport alone, but also on 
an electric supply station and a water undertaking. A 
rocket bomb which fell on the Manor Way bascule 
bridge six months ago temporarily interrupted vessels 
entering and leaving the King George V Dock, and 
even now road traffic in that locality still has to make a 
devious detour. 

It only remains to allude to the great and willing 
assistance and co-operation given by all associated 
with the whole of the foregoing works. The small 
Regional staff, including the liaison officers, our 
Regional colleagues, and the Group engineers, all 
worked ably and harmoniously. The engineers to the 
local authorities deserve special commendation, for, 
in addition to many normal duties, on them devolved 
the construction of trenches, many types of shelters, 
the removal of debris from highways, the repair of 
roads, and later the repair of numerous houses. The 
employees of the various authorities and companies 
adapted themselves readily to the strenuous works 
involved. Flooded craters were not the pleasantest 
workshops. Only when doubt was expressed whether 
the staffs were to be included under “‘ Civil Defence 
Personnel” were they unduly worried. These men 
were frequently the first at certain road and river 
incidents. While bombing still continued, they had to 
fence and light road craters, quickly stop flooding from 
damaged water-mains, and yet endeavour to provide 
as far as possible adequate water-supplies for the 
National Fire Service. Others had equally as rapidly 
to arrest the leakage of coal-gas and attend to mains 
on fire. You will, I think, agree that duties such as 
these are correctly classified as ‘‘ Civil Defence” and 
that those employees should be fully entitled to share 
with other Civil Defence organisations the credit and 
acknowledgent of their combined operations. Re- 
viewing the events of the past six years, one is driven 
to the conclusion that the inhabitants of the London 
Region, despite their harrowing experiences, have 
every reason for profound gratitude, for on numerous 
occasions the effects of incidents might. so easily have 
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HYDRAULIC APPARATUS. 


569,545. Sluice Valve. Jones and Attwood, 
Limited, of Stourbridge, and H. L. Folkes, of Stourbridge. 
(2 Figs.) October 21, 1943.—The valve consists of a 
hollow body a through which water flows under the 
control of a plunger 6. The body a is fitted with a 
pair of annular seatings c which register with correspond- 
ing inserts e on the plunger, rotation of which is prevented 
by the engagement of projections f with vertical guide 
channels g in the body. The plunger is hollow, and 
its upper end houses a nut A through which the operating 
screw passes. The lower half of the periphery of the 
plunger } is open so that sediment can pass into the 
interior of the plunger from the recess i in the body 
between the seatings c when the valve is closed. To avoid 
undue weakening of the plunger by hollowing its interior, 
it is divided into a number of passages by partitions 7. 
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A central passage is formed in line with and of rather 
larger diameter than the operating screw, and at each 
side of the central passage are formed two or more 
additional passages m which branch from the central 
passage to different positions around the lower half 
of the surface of the plunger. Where each of the passages 
breaks into the surface of the plunger it is bell-mouthed, 
so that the opening has relatively sharp edges. When the 
plunger is screwed down into the shut position, sediment 
lodging in the recess i is forced into the passages under 
pressure, thus enabling the inserts e on the plunger to 
make proper contact with the seatings. When the 
plunger is next opened the sediment falls out and is 
carried away by the flow through the body, the dislodge- 
ment of sediment from the passages being assisted by 
the operating screw. By this construction imperfect 
closing of a sluice valve by reason of sediment between 
the seatings is obviated. (Accepted May 29, 1945.) 


MOTOR VEHICLES. 


569,766. Steering Gear. Burman and Sons, Limited, 
of Birmingham, T. H. Briggs and W. H. Briggs, of Bir- 
mingham. (6 Figs.) September 16, 1943.—The gear is 
designed to reduce excessive wear due to locking of the 
nut on the screw. A screw a on the steering shaft is 
supported in ball bearings in the housing c. One side of 
the housing parallel with the axis of the screw consists of 
@ detachable cover d and on the other side is a boss to 
support the driven shaft. The nut which works on the 
screw is in two parts f, g which embrace opposite halves 
of the screw, and which are screwed together. The 
operative nut part f is formed with a helical groove 
corresponding in shape to the helical groove of the screw. 
The other (inoperative) nut part g is formed with a 





been more calamitous. 


occupy the grooves in the nut and the screw and form the 
driving connection’ between them. On one side of the 
operative part f is a narrow conical boss m engaging the 
lever, The mean diameter of the boss m and the cong 
angle are chosen so that a line drawn normal to the coneq 
surface at the mean diameter will pass through or near 
the centre of gravity of the nut part f. This prevents 
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any tendency of the nut to rock on the screw due to the 
thrust of the lever. From the boss m springs a stem o 
which carries a roller p running in a longitudinal guide 
slot in the cover d. The free end of the lever is forked to 
take the stem o and a pair of cheeks s with inner inclined 
faces bear against the boss m. Adjustment for slackness 
is by means of a threaded thrust piece ¢t in the cover d 
coaxial with the driven shaft. (Accepted June 7, 1945.) 


MISCELLANEOUS. 


569,531. Recovering Oil from Swarf.  Industriaj 
Utilities (Birmingham), Limited, of Birmingham, A. Ray, 
of Four Oaks, and L. Mettam, of Coventry. (3 Figs.) 
July 22, 1943.—The apparatus is particularly suitable 
for dealing with crushed swarf. The tank has vertical 
sides and one of its ends 11 is vertical, while the fourth 
end 12 is inclined and runs into the vertical end by a 
smooth curve. A bucket conveyor 14 is mounted within 
the tank, and each bucket of the conveyor consists of a 
channel-section plate, the base of which is bent slightly 
at the forward end. The back wall of the bucket is 
formed by a transverse plate welded across the channe| 
a short distance from the back end. Thus when two 
buckets are in line, the bent-up front of one bucket 
overlaps the end of the channel plate of the next bucket, 
the walls of one channel being bent in for the purpose. 
The transverse plates and the base of the channel-section 
plate are each provided with a row of perforations along 
their joint so that the liquid can escape from the buckets 
and run down under the next bucket. At the top of 
the tank is a weir box 23 running round three sides. 
The base of the weir box is below the top edge of the 











tank so that the liquid in the tank can overflow into it. 
A pipe carries the oily liquid away. Directly above the 
lower end of the conveyor is a vertical washing box 24 
open at the top and bottom. At the top it has a pair 
of perforated inclined sides 25. Vertical guides in the 
upper part of the tank locate the washing box. On 
opposite sides of the washing box are horizontal pipes 28 
connected to a hot-water feed pipe. The pipes 28 are 
perforated and jets of hot water are directed inwards 
upon the swarf passing down through the liquid in the 
washing box. Apron plates on the sides of the tank 
between the lower end of the washing box and the 
conveyor, guide the swarf into the open tops of the 
buckets. The operation is continuous, the conveyor 
constantly withdrawing the washed swarf and the oily 
washing liquid constantly flowing over the top edge of 
the tank into the trough from which the oily liquid is 
withdrawn for separation. In order to prevent the 
lower part of the tank from becoming choked with fine 
particles of swarf, circulation of the liquid is maintained 
by means of a water-supply pipe 33 connected to the 
bottom of the tank through astop valve. Branch pipes 36 





channel j interconnecting the two ends of the groove and 
serving as @ return path for a single ring of balls which 





carrying nozzles effect additional washing of the swarf 
as it emerges from the tank. (Accepted May 29, 1945.) 
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THE CENTENARY OF THE 
IMPERIAL COLLEGE. 


(Continued from page 357.) 

It was stated at the conclusion of our account 
of the official centenary ceremonies of the Imperial 
College of Science and Technology, given on page 356, 
ante, that the buildings of the several constituent 
colleges were open for inspection on Friday, October 
97, and Saturday, October 28, while the history of 
the College as a whole was outlined in a leading 
article on page 353, ante. It may be mentioned, 
moreover, that the origin and growth of the con- 
stituent colleges has been recorded in more detail in 





these columns from time to time, though since the 
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period which these articles cover extends over 
some 80 years, the references are naturally scattered. 
It would appear, therefore, that it would be useful 
to make some attempt to clarify the position by 
reviewing, necessarily somewhat briefly, what part 
in the general scheme each of the constituent institu- 
tions plays, how far they retain their original 
functions and in what manner they are equipped 
to carry out their several tasks. The opening of the 
buildings for inspection, referred to above, enables 
this review to be more intimate than would other- 
wise have been practicable. 

In the first place it may be pointed out that the 
centenary really marks, not the occupation of one 
particular building for 100 years, but the establish- 
ment of metropolitan scientific and technological 
education of a university standard. We have 
found generally that there does not exist a very 
clear notion of the way in which the different 
branches of science and technology are distributed 
among the group. of buildings at South Kensington 


which forms the Imperial College. The oldest 
of these buildings, dating from the late ’60’s, is 
occupied by the Royal College of Science. Known 
as the Huxley Building of the Imperial College, it 
houses the departments and sub-departments of 
mathematics, mechanics, zoology, entomology and 
meteorology, the latter subject being dealt with 
in @ post-graduate course only. The Huxley 
Building is a structure of brick and terra-cotta, in 
the Italian style, on the east side of Exhibition-road 
but is not the only one occupied by the Royal College 
of Science, which has other departments in a more 
modern and more imposing building on the south 
side of Imperial Institute-road. The subjects dealt 
with here are chemistry and physics, with sub- 





departments for agricultural chemistry and the 








chemistry of food and drugs, and for astrophysics. 
technical optics, instrument design, and applied 
geophysics, respectively. For the teaching of 
botany and plant pathology, the Royal College also 
occupies parts of the recent quadrangular Beit 
Building on the north side of Prince Consort-road, 
which building heuses also the administrative offices 
of the Imperial College and a students’ hostel, 
refectory, and union. The geology department of 
the Royal College is accommodated in the handsome 
building of the Royal School of Mines, situated on 
the south side of Prince Consort-road, though this 
building is mainly used for the subjects implied in 
its title, namely, mining, metallurgy, mining geology 
and oil technology. 

The City and Guilds College is housed in a red 
brick building on the west side of Exhibition-road 
with a later stone wing forming the Goldsmiths’ 
Extension of it, this extension combining with one 
wing of the Royal School of Mines. The City and 





Guilds College includes the departments of mechani- 


cal engineering and motive power ; electrical engi- 
neering, communications and power; chemical 
engineering and applied chemistry, including the 
study of fuel and refractory materials and applied 
physical chemistry; and aeronautics and aero- 
dynamics, this latter department being concerned 
with post-graduate work only. Fuel technology 
and chemical engineering are housed in a separate 
building in Prince Consort-road, at present some- 
what isolated from the result of aerial attack. As 
outlined above, it might appear that a want of 
cohesion must necessarily exist, but, apart from 
the unifying governing body, two other common 
links exist. The first of these is that the Imperial 
College as a whole is a recognised college of the 
University of London and the courses of study 
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in each of the three constituent institutions lead 
to the appropriate Bachelor of Science degree, 
or higher degrees, of that University. Secondly, 
the award of the distinction, D.1.C. (Diploma of 
Membership of the Imperial College), is conferred 
for advanced study or research at any of the institu- 
tions. At the same time, a certain amount of 
autonomy exists, in that each of the three retains its 
former distinctive diploma ; that is, the Associate- 
ship of the Royal College of Science is still indicated 
by the letters A.R.C.S., that of the Royal School of 
Mines by A.R.S.M., and that of the City and Guilds 
of London Institute by A.C.G.I. The qualified 
alumnus of a particular institution thus retains a 
distinction which is of long standing and may 
be gained quite independently of a university 
degree or the Diploma of the Imperial College. 
Before attempting to describe the several schools 
or colleges some comment on the conditions obtain- 
ing on the days on which they were open for inspec- 
tion is desirable, as. certain displays were directly 
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connected with the recent war and it might be 
assumed that, since the teaching staff was largely 
concerned, the curriculum was abnormal. It is 
probably well known that this curriculum includes 
post-graduate work which necessarily involves 
the direction of research. The members of the 
teaching staff are fully qualified to undertake this 
direction and ipso facto to undertake research them- 
selves as and when the occasion demands. Such an 
occasion was the exploration of new fields involved 
in certain aspects of the recent war and, thus, there 
existed a body of men available for this specific duty. 
The Imperial College as a whole was, therefore, able 
to contribute directly to the war effort, not in the 
commonly accepted sense that personnel and equip- 
ment was turned over to producing appliances and 
parts to implement the efforts of factories, though a | 
certain amount of this material-production work was 
also done. At the same time the College could not 
relax its normal activities and, in consequence, most 
of the teaching staff was engaged in parallel on 
both instruction and individual research and the 
equipment was utilised in an analogous way. This 
point is emphasised since both the inspection 
and this article might otherwise convey the im- 
pression that continuity of function was destroyed 
by the incidence of the war and that such develop- 
ments as had occurred in connection with it in 
the College had originated wholly from imported 
personnel instead of being also due, to a considerable | 
extent, to the normal staff. As a matter of fact, in | i" 

some of the constituent organisations, for example | Fic. 10. 
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SMALL-ANGLE AIR DISCHARGE. 


of Science, the converse conditions obtained, the 
staff being depleted by calling on certain of its 
members to undertake duties in other directions. 

It will be evident on reading the outline given above 
of the work undertaken at the three colleges, that 
a certain proportion of it is wholly outside the 
scope of this journal ; for example, the departments 
of botany, zoology, applied entomology and organic 
chemistry, and these, together with the more static 
departments of mathematics, mechanics, etc., there- 
fore call for little comment. Even the most casual 
visitor, however, must have gathered the impression 
that the work of the engineer has been an important 
factor in the development of the sciences just men- 
tioned. The department of botany, for instance, 
would be still largely concerned with the unproduc- 
tive arts of classification without such apparatus as 
the microtome and the microscope, while that of 
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organic chemistry would be similarly handicapped 
without apparatus for high-vacuum distillation, for 
making physical measurements, and the like. The 
instrument maker, after all, is a specialised engineer 
and his excellent work as seen in the laboratories is, 
in turn, largely dependent on the machine tool 
maker. It was pleasing therefore to observe the 
extent to which the engineer has been able to assist 
the important work of sciences that concern his 
life so nearly but of which he cannot be expected 
to know much. As far as we are able to judge, 
however, the Royal College of Science appears to 
be admirably equipped for its work and to possess 
as instructors men who have the enthusiasm and 
enterprise adequate to ensure the progress both of 
their students and of the sciences in which they are 
concerned. 

These remarks apply equally to the departments 


THE IMPERIAL COLLEGE. 





- 12. Hieu-Pressure Spray. 


of inorganic and physical chemistry and physics. 
In the former, the special research equipment dis- 
played was of great interest, such equipment includ- 
ing mass-spectrometer apparatus for the study of 
isotopes, counters for the measurement of radio- 
activity, apparatus for the investigation of gas 
| reactions, spectrographic equipment, apparatus for 
ithe study of reactions at high temperatures, and 
| apparatus for electrochemical analysis. In the 
| department of physics, the completeness of the 
| equipment of the laboratories for the study of the 
| fundamentals of the subject was noteworthy, but 
there were also a considerable number of exhibits 
of special interest, these displaying, among other 
things, spectroscopic analysis using the Foster arc ; 
absorption of light by gases, infra-red spectroscopy, 
| the measurement of refractive indices in the ultra- 
| violet,interferometer measurements of spherical and 
chromatic aberrations, and so forth. Of the more 
| general exhibits may be mentioned apparatus con- 
‘nected with micro-film reproduction of books, ete., 
jan exhibit showing very well both the extreme 
| compactness of the films for storage, and the clarity 
| with which they can be read by the enlarging appa- 
'ratus available. The study of colour vision appears 
| to have been given very careful attention in this 
department and it may be noted in this connection 
| that the lamp now generally used for colour testing 
|in the services was originated by the Professor of 
Technical Optics in the College, Dr. L. C. Martin, 
| A.R.C.S., D.L.C. The geophysical laboratory was 
| also of special interest. The modern mineral “ pros- 
| pector,”’ it would seem, presses into service to some 
|extent nearly all the known physical laws, not 
| excluding radioactivity and atomic structure. The 
| instruments involved are complicated and call for 
the exercise of a very high degree of skill and care 
when used in the field. It was satisfactory to observe 
that the equipment covered the seismographic, 
magnetometer and torsion-balance methods, in the 
latter instance an example of the. Kétvés balance 
being of special interest. It is claimed, we under- 
stand,that the modern torsion balance is able to detect 
as little as one billionth, employing the English usage 
of the term, of the gravitational force of the earth. 
Although the Department of Chemical Engineering 
and Applied Chemistry is not comprised in the 
Royal College of Science, but is part of the City and 
Guilds College, a reference to it may be made here 
since the study of both chemistry and physics is 
involved. The work of the department, on the 
whole, is of a post-graduate character and some of 
the most striking exhibits on the occasion of the cen- 
tenary visits were of examples of research of this 
kind connected with the war effort. An outstanding 
example was concerned with the development of 
\the flame-throwing equipment to which reference 
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was made on page 293, ante, in connection with the 
Petroleum Warfare Exhibition. Some of the early 
experimental work was carried out with small-scale 
apparatus developed in the laboratories, but the 
design and construction problems of the actual 
weapons were generally worked out by manu- 
facturing firms, with which the College was kept 
in close contact by Mr. R. P. Fraser, O.B.E., 
A.R.C.S., D.LC., of Kingston Hill. Demonstrations 
of an experimental flame-throwing gun in operation 
were given in a court of the City and Guilds College 
during the centenary visits, but these were, natur- 
ally, on a much smaller scale than those used on 
active service. We are reproducing in Figs. 1 and 2, 
on page 413, and Figs. 3 and 4, page 414, therefore, 
some photographs of its action in the field, which 
photographs, together with an example of the 
flame-throwing gun, were to be seen in the Chemical 
Technology building. It may be recollected that, 
in the article referred to above, mention was 
made of the “‘Wasp” flame thrower, and it is 
the gun fitted to this weapon that is illustrated 
in Figs. 5 and 6, page 414. It may be mentioned 
that some 3,500 “Wasp” equipments were pro- 
duced by Messrs. Lagonda, Limited, Staines, at 
whose works much of the early full-scale experi- 
mental work was done, the main theories of the 
combustion and dynamics of the jet being worked 
out at the Imperial College by a team of scientists 
recruited from widely-separated sources as recorded 
by Professor C. H. Lander in the Melchett Lecture 
of the Institute of Fuel delivered on Thursday, 
October 17. Professor Lander stated also that the 
work had to proceed simultaneously on five distinct 
levels, of which the full-scale field test alone was 
capable of giving the final proof of success or failure, 
but was far too slow and unwieldy to produce funda- 
mental scientific data in a short time; hence the 
small-scale model work which, in turn, necessitated 
the defining and measurement of the relevant phy- 
sical properties. The research, therefore, demanded 
a high degree of co-operation. 

Referring to Figs. 5 and 6 of the ‘‘ Wasp ” flame 
gun, it will be clear that the gun has no resem- 
blance to any type of burner used in boiler firing, 
the basic requirement of the flame gun being that it 
must be capable of throwing a highly-viscous fuel 
in an unbroken stream for a considerable distance. 
The projector of the “‘ Wasp ”: is mounted on a Bren 
carrier which also accommodates a fuel container 
holding up to 100 gallons, and containers for liquid 
earbon dioxide. The fuel is fed to the gun by gas 
pressure and enters it through two 2-in. flexible 
hoses, and is expelled by carbon-dioxide gas gener- 
ated from the liquid CO, in an evaporator in the 
water circuit of the vehicle engine, the gas being led 
to the gun as is also a supply of petrol for ignition of 
the jet. A large pintle valve is fitted in the nozzle 
of the gun and is pneumatically controlled and 
opens and closes in about 0-01 second. The fuel 
behind the valve is subjected to a constant pressure 
by the gas, further liquid being injected into the 
evaporator as and when the fuel is expelled. The 
gun is fired by pressing a trigger which causes 
two high-tension coils to be energised to produce 
sparks at the ignition electrodes. Simultaneously 
with the commencement of the sparking, 15 c.c. of 
petrol is transferred by a “jerk” pump at high 
pressure to the ignition nozzles situated inside the 
armoured cowl around the barrel. A fraction of a 
second later the air is exhausted from the pintle 
valve in the main nozzle and a “slug” of the fuel 
is projected andignited. Thisintermittent actionis, 
in practice, unrecognisable, except for the resultant 
sound, as the jet appears to be as continuous as a 
high-pressure fire-extinguishing jet, though, as seven 
flame shots can be made in five seconds, the apparent 
continuity is not surprising. The fuelis delivered at 
the rate of up to 5 gallons per second and the gun 
has an extreme range of 200 yards, depending on 
the precise state of the fuel used. It can be inferred 
from Figs. 5 and 6 that the gun can be aimed 
in any direction, as it is carried on a gimbal- 
type mounting, distinguishable in Fig. 5, and is 
furnished with the pistol grips prominent in Fig. 6. 
The triangular projection seen in Fig. 5 immediately 
below the nozzle is merely a balance weight. 

A large part of the general research consisted of 
experiments in projecting the ignited fuel so that 
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the major combustion would occur at the target. 
It is impossible here to describe the whole course of 
this part of the research, but reference to Fig. 3 will 
serve to indicate the nature of one of the problems. 
This illustration shows the flame from an early flame 
thrower designed by Mr. Fraser and manufactured 
by Messrs. Lagonda. The jet of fuel, which was fuel 
oil of a normal type, was correctly formed on 
emergence from the nozzle, but was broken down 
in flight by temperature and air resistance so that 
the major part of the flame was generated ineffec- 
tively in the air. The jet, of course, ultimately 
reached the target, which is seen to the right of 
Fig. 4, but it is obvious from this illustration that 
most of the heat generated has already been dis- 
persed. The next step was a change of fuel; the 
intermediate stages are omitted, but Fig. 1 shows 
how far the objective of an unbroken jet has been 
reached. Here the jet remains substantially un- 
broken over the greater part of the trajectory 
though ignition is good over the whole length. At 
the same time the amount of combustion in flight is 
small and the major part of the fuel is burned in the 
target zone. Contrasting with Fig. 4 is a photo- 
graph, Fig. 2, of a typical attack by three ‘‘ Wasps ” 
on a bunker, a tank, and a pill-box. In this illus- 
tration combustion is clearly most active at the 
target, although the “‘ jet flame’ is more evident 
than in Fig. 5, this being due to the fact that the 
attack was made at comparatively short range as is 
indicated by the flatness of the trajectory. 

From what has been said, however, it is evident 
that the fuel used in Figs. 1 and 2 is not the same as 
that employed in Figs. 3 and 4. The researches 
covered not only development of correct projection 
but the development of a fuel which would behave 
as desired when projected. This fuel, which was 
referred to on page 293, ante, as being still on the 
secret list, can only be described here as being a 
thickened petrol. It is that seen in use in Figs. 5 
and 6 and has, from the physical point of view, 
very anomalous properties ; although it is so viscous 
that it can be barely poured from a container it 
has, nevertheless, less resistance to passage through 
an orifice than has a very thin oil. It will be 
understood that the characteristics of the petrol gel 
fuel reacted on the design of the gun and, in this 
connection, Figs. 7 and 10, page 414, should be 
examined. In Figs. 7 and 8, the nozzle of the gun 
is inefficient and the jet of fuel issuing at high 
velocity takes a highly tenuous and twisted path 
although it follows the desired line. It might 
be argued that this condition is of no importance so 
long as the jet reaches its objective, but the increased 
air resistance caused by this tortuous path causes 
the stream to break up in flight and to be scattered 
over too wide an area. With a correctly-designed 
nozzle the fuel emerges in the condition shown in 
Fig. 9 and resembles in appearance a rod of glass. 
This condition obtains within a limited velocity 
range, but in any case, towards the end of the 
trajectory, a break up occurs and this can be seen 
just beginning in Fig. 10. In all four illustrations, 
Figs. 7 to 10, the direction of motion is from left 
to right and the jets are not ignited. It may 
be noted that the “Wasp” type of flame gun, 
with some modifications; was also used in the 
‘* Crocodile ” flame thrower, the gun being mounted 
in place of the Besa machine gun in the front of a 
Churchill tank. In this weapon the fuel, 400 
gallons, and five high-pressure air cylinders, with 
the necessary pressure-reducing controls, are carried 
in a trailer towed by the tank. Gas and fuel are 
supplied to the flame gun through the hollow tow- 
bar, which is provided with universal couplings. 
The tow-bar also incorporates mechanism to enable 
the trailer to be jettisoned automatically when the 
fuel has been expended. 

In the same laboratory as that in which the flame 
gun was exhibited two interesting techniques were 
alsoshown. The first of these illustrated the photo- 
graphic study of the supersonic jet stream from 
various types of nozzle, this investigation having 
been made to guide design for the manufacture of 
rocket nozzles which were required in large quan- 
tities, in the minimum time and had to be finished 
with the greatest possible accuracy. For purposes 
of demonstration the method consisted of passing 





the jet from the nozzles behind a ground-glass 
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screen upon which its shadow was projected by a 
powerful lamp. The screen was viewed by binocu- 
lars and, although nothing was visible to the naked 
eye, a definite image could be photographed as 
shown by the examples illustrated in Figs. 13 and 
14, opposite. The flow is made yisible by the light 
undergoing different degrees of refraction as it 
passes through zones of varying pressure. ‘The 
discharging pressure was over 1,000 lb. per square 
inch. In both cases illustrated the nozzle was of 
the convergent-divergent type (Venturi), and they 
had the same ratio of area to length but the angle of 
divergence was different. In Fig. 13, the “ half 
angle ” of the jet was 10 deg. and in Fig. 14 it was 
25 deg. The increase in the intensity of the shock 
waves in Fig. 14 as compared with Fig. 13 is very 
evident as is also their shape and arrangement. The 
other technique was used to illustrate the mechanism 
of the break-up of a film of liquid leaving a pressure 
atomiser. The cone of liquid was viewed under an 
interrupted arc of a frequency such that the droplets 
appeared stationary. In Fig. 11, both pressure and 
velocity are low and the liquid first emerges as a reti- 
culated curtain which breaks up later into droplets. 
Fig. 12 shows the discharge from an atomiser of 
commercial type having a high output and working 
at 500 Ib. per square inch. The reticulated curtain, 
under these conditions, is very close to the nozzle, 
but the subsequent structure is illustrated by the 
rings of droplets which are more dense near the 
nozzle and almost disappear, or coalesce as they 
get farther from it. The photographic method was 
also used to determine the size of the droplets. 

Another exhibit in this section was a cathode. 
ray oscillograph employing condenser-type pressure 
gauges and frequency modulation for recording 
very rapid changes of pressure ; this apparatus has 
been used for examining the pressure fluctuations 
in the pipe lines of flame throwers. On view in 
other sections were equipment used in the applica- 
tion of spectroscopy to the study of combustion 
processes ; apparatus concerned with investigations 
on the behaviour of low-temperature gases, and 
apparatus used in studying chemical reactions at 
high pressure, the laboratory concerned with this 
latter investigation being equipped to enable pres- 
sures as high as 15,000 atmospheres to be employed. 
In another laboratory the application of electron 
differentiation to the study of surface structure was 
demonstrated, this being a subject which has 
been largely developed at the Imperial College and 
can be used to obtain information regarding the 
minute structure of surfaces of all types. An 
unusual piece of work carried out during the war 
was illustrated by photographs and a short film ; 
this was an investigation of the splashes resulting 
from underwater explosions carried out in con- 
nection with the ranging of shells by radar. The 
study of fuels forms a considerable part of the 
research work in this department. 

A subject more directly concerned with engi- 
neering was demonstrated in two main ways. This 
was the operation on methane of high-compression 
spark-ignition engines. The first illustration was 
the running of a *bus driven by this type of engine. 
In this vehicle the methane is carried as a liquefied 
gas stored at its boiling point, namely, — 162 deg. 
C., in a vacuum-jacketed tank of 30 gallons capacity 
situated at the rear of the chassis. The liquid 
is fed to an exhaust-heated evaporator at the 
rate demanded by the engine and the resultant 
gas is then fed to a mixer and regulator for delivery 
to the engine along with the necessary air. The 
range of the vehicle is 150 miles on the 30 gallons 
of fuel. Two road trials have been run, one at a 
normal compression ratio of 5-5 to 1-0, giving 
an average of 5-2 miles per gallon, and the other at 
a ratio of 8-0 to 1-0, giving 5-7 miles per gallon. 
The general performance and reliability are stated 
to compare very favourably with petrol. The 
other demonstration was of a stationary Gardner 
compression-ignition engine converted to spark- 
ignition, the ignition equipment having been 
developed in the department. The engine was 


lent by the Croydon Corporation, which also 
supplied the methane for experimental use. The 
compression ratio was 14-0 to 1-0, and extensive 
tests have shown that the power developed on 





methane is 38 per cent. greater than the rated 
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wer with oil. The engine ran silently and the 
exhaust showed no trace of smoke and was dis- 
tinctly cool. Methane as a fuel has particularly 
high anti-knock properties, so tha‘ a high compres- 
sion ratio can be used, so resulting in a high specific 
power output and a high thermal efficiency. The 
above description of this department by no means 
exhausts the catalogue of what was to be seen in 
it, but restricted space prevents further comment. 
It may be stated, however, that the head of the 
Department of Chemical Technology is Professor 
Sir Alfred Egerton, M.A., B.S., F.R.S. The senior 
members of the staff comprise Professor G. I. 
Finch, M.B.E., D.Se., F.R.S., Professor D. M. 
Newitt, M.C., D.Sc., D.LC., F.R.S., and Dr: G. W. 
Himus, A.R.C.S., D.LC. 


(To be continued.) 
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Aircraft Engineer's *‘ A” Licence. By GRoupP-CAPTAIN 
G. W. WILLIAMSON, M.Inst.C.E. British Aviation 
Publications, Limited, Tower House, Southampton- 
street, London, W.C.2. [Price 17s. 6d. net.] 

{xis book is one of the first, and probably the most 
comprehensive, dealing with the specific problem of 
passing the necessary examinations for an aircraft 
engineer’s ‘‘A” licence. The possession of this 
licence is essential, together with three years of 
practical experience in aeronautical engineering, 
before a mechanic is allowed to assume responsi- 
bility for the routine passing of an airframe before 
flight, and after minor repairs; thus it is the first 
step towards promotion to appointments of responsi- 
bility in aircraft repair and maintenance, and the 
book appeals to this very definite type of reader. 
It is well written from this point of view, and con- 
stantly emphasises both the techniques of certain 
jobs and the reason forthem. This is obviously the 
type of question that would be asked by an examiner 
who was trying to find out whether the candidate’s 
knowledge was broad enough to be able to assume 
responsibility for jobs out of the routine, which are 
inevitable in repair and maintenance work. 

The author commences by describing the duties 
of a licensed aircraft engineer and explains how these 
are divided into specialists’ groups known as A, B, 
C, D. and X licences. He then deals with typical 
measuring tools and their use. There are chapters 
on the different constructions likely to be met, and 
the methods of erecting such structures. Further 
chapters deal with maintenance, general daily 
inspection, tracing faults, their adjustments, and 
minor repairs. There are also chapters dealing with 
controls, landing gears, hydraulic systems, instru- 
ments, automatic pilots, and electrical and general 
accessories. The book ends with a unique chapter 
of examination hints and tips, including remarks 
upon English, mathematics, sketching, books worth 
possessing for reference, and how to read the current 
technical Press ; a ‘“‘ crammer,”’ in short, but, as the 
object of the whole book is to help the reader to 
pass an examination by showing him how best to 
display his practical knowledge to the examiners, 
general advice of this kind is thoroughly justified. 
The author makes use of both perspective and ‘dia- 
grammatic sketches to illustrate the text in an 
admirable manner, but inconsistently uses also 
copies of working drawings that are complicated 
enough to be confusing to anyone without a good 
deal of experience in envisaging an article from an 
orthographic projection. Possibly he feels, with 
some reason, that a reader should have acquired this 
ability after three years’ practical experience. 





HANDLEY-PaGE ‘“‘ Hatirax A.IX’”’ AEROPLANE: 
ERRATUM.—In the description of the “‘ Halifax A.TX ” 
aeroplane, given on page 394, ante, it was erroneously 
stated that the patfatroop carrying version carried a 
normal full load, in addition to personnel, of 8,699 Ib. 
This load is, in fact, inclusive of personnel, and is made 
up of 18 troops weighing 215 Ib. each, plus 13 containers 
weighing 368 lb. each. The range was correctly given 
as 2,080 miles. The maximum load when used as a 
bomber, or when carrying other loads in its bomb com- 
partment, is the same as for the Halifax bomber Mark III 
and Mark VI, namely, 14,500 Ib. 


FUEL-INJECTION PRO- 
CESSES WITH PINTLE-VALVE 
NOZZLES. 


By Dr. Norman KENDALL. 
(Concluded from page 392.) 


THE increased magnitude of the after waves which 
accompanies an increase in nozzle-opening pressure 
results generally in a corresponding increase of the 
residual pressures. This effect, which is shown in 
the curves of Fig. 10, on this page, is not of great 
practical significance, since adequate pressure 
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release can be provided to ensure a sufficiently low 
residual pressure under any conditions of operation. 
The nozzle delay, which is of importance in that it 
affects the timing of injection, was observed to 
increase rapidly at first with nozzle-opening pres- 
sure, although at higher opening pressures the nozzle 
delay tends to assume a constant value, especially 
in conjunction with high pump speeds (Fig. 11). 
The effect of nozzle-opening pressure on, the 
period of injection is shown in Fig. 12, the pump 
speed in this case being 800 r.p.m. At low opening 
pressures, the injection period is almost constant, 
but it decreases as the opening pressure is raised. 
The typical relationship suggested by the curve 
of Fig. 12 would appear to be marred by one 
point (for the opening pressure of 2,600 Ib. per 





square inch) being so far off the curve. This 


apparent discrepancy is due, however, to the 
manner in which the pressure diagram is often 
observed to be gradually transformed while the 
opening pressure is being increased. (Similarly, also, 
when “‘ throttle ” is being gradually reduced.) It is 
in the observation of such phenomena that one of 
the greatest advantages of the cathode-ray oscillo- 
graph lies. 

For the purposes of illustration, assume that there 
is seen on the screen of the cathode-ray tube the 
indicator diagram shown in Fig. 8, page 390, ante, 
for a nozzle-opening pressure of 2,090 lb. per square 
inch. This diagram shows four pronounced pressure 
peaks during the period of injection. Now consider 
what happens when the opening pressure is gradually 
increased by slowly screwing down the knurled 
nut which loads the injector-valve spring. It will 
be observed that the form of the first three pressure 
waves does not change appreciably, although there 
will be a slight increase in magnitude ; the greatest 
change will occur in the fourth and the subsequent 
pressure waves. The fourth wave will become 
narrower and more peaked, and will then start to 
decrease in magnitude as the opening pressure is 
increased. At the same time, the injector-valve 
lift diagram will not change greatly, except that 
termination of injection will become progressively 
earlier owing to the earlier attainment of the nozzle- 
closing pressure. This process continues gradually 
until a point is reached—in this case, somewhere 
in the region of 2,600 lb. per square inch nozzle- 
opening pressure—when the fourth pressure wave 
will suddenly appear to collapse, and will assume 
a jagged and perhaps slightly irregular and cyclic 
form. In such a case, injection will terminate 
rather earlier than might have been otherwise expec- 
ted, and the period of injection will consequently 
be shorter under this particular combination of 
conditions than that indicated by the smooth curve 
of Fig. 12. With a further slight increase in the 
nozzle-opening pressure, or perhaps with any other 
slight change in operating conditions, the injection 
pressures will be just sufficiently affected to avert 
the sudden disintegration of the fourth pressure 
wave, and the period of injection reverts to the 
value predicted in Fig. 12. 

This phenomenon may be considered of practical 
importance, since it can account for a sudden change 
in the injection period to the extent of 25 per cent. 
of the normal duration. It is encountered most 
frequently in the case of a high-discharge nozzle 
valve, where the effect of discharge upon the injec- 
tion pressures is more critical, and especially in 
conjunction with high nozzle-opening pressures and 
low pump speeds. Fortunately, it occurs over a 
fairly narrow band of nozzle-opening pressures, the 
particular range depending upon the pump speed. 
Precautions can be taken, then, to ensure that no 
combination of operating conditions shall be 
encountered which will give rise to this phenomenon. 
The gradual deterioration of a pressure wave under 
certain conditions is, of course, a matter of common 
observation—for instance, in the case of reducing 
the “ throttle ’°—but normally this occurs gradually, 
the final pressure wave before the termination of 
injection diminishing progressively and eventually 
merging smoothly into the preceding wave. The 
case referred to above, where the pressure wave 
breaks down violently, is probably connected with 
an unhappy combination of factors such as pump 
speed, nozzle-opening pressure, pipe and nozzle 
volume and nozzle discharge, together with some 
particular phasing of injector-valve lift and injec- 
tion pressures at the instant of inception of the 
phenomenon, resulting in vagaries of the nozzle- 
valve movement and the setting up of violent local 
pressure disturbances. 

The tests discussed above were carried out at a 
constant pump speed of 800 r.p.m.; tests at other 
speeds substantiated the main observations. It 
was established additionally that the effect of in- 
creased speed was (a) to increase the injection period 
(in terms of crank-angle) especially at high nozzle- 
opening pressures, though at very low opening 
pressures the effect of pump speed on injection 
period was less marked ; (6) to reduce the number of 
pressure fluctuations during injection at any par- 
ticular nozzle-opening pressure ; (c) to reduce the 





intensity, frequency and persistence of the “ after- 
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waves ”’ continuing by reflection in the system after 
completion of injection ; (d) to reduce the residual 
pressure at any particular nozzle-opening pressure ; 
(e) to increase stability at extremes of high and low 
nozzle-opening pressures and to give more satis- 
factory nozzle-valve lift characteristics ; and (f) to 
increase the maximum permissible nozzle-opening 
pressure as limited by stability of the injection. 
Although we are here not concerned with the 
problem so far as the combustion chamber is con- 
cerned, it is of interest, nevertheless, to comment 
in passing on the practical significance of the nozzle- 
opening pressure and its effect on engine perform- 
ance. The main influence of nozzle-opening pressure 
is upon spray penetration and atomisation, two 
factors which to a large extent are mutually ex- 
clusive. It has been shown that, at normal injec- 
tion pressures, penetration increases with increase 
in injection pressure ; although the effect is by no 
means linear, since the accompanying increase in 
atomisation materially reduces the penetration. 
Thus it has been stated that doubling the injection 
pressure has been observed to result, in certain 
circumstances, in an increase in penetration to the 
extent of only 17 per cent.* There is, moreover, 
an ultimate limit, in one case found to be around 
8,000 lb. per square inch, above which the penetra- 
tion actually decreases.f The limit to the degree 
of spray penetration which may be achieved by 
increasing the nozzle-opening pressure is normally 
limited, however, by the fact that, when atomisation 
becomes excessive, rough running sets in as a result 
of the abnormally high rates of combustion; so 
that, on this account, injection pressures above 
3,000 lb. per square inch are seldom encountered 
in practice. 

In the case of a high-speed compression-ignition 
engine operating under variable load, it is reason- 
able to suppose, then, that considerable advantage 
might accrue from some simple means of commanding 
adequate control over injection pressures during 
running, so as to enable the best compromise to be 
effected between spray penetration and atomisation. 
Some attempt, at least, in this direction has been 
made, in that the principle of the nozzle-valve load- 
ing screw used by Davies and Rowef has subse- 
quently been incorporated in the subject of a British 
Patent (No. 448752 of 1936) taken out by Dr. H. R. 
Ricardo and intended, presumably, for commercial 
use. Although this device is exceedingly useful and 
satisfactory for experimental purposes, however, it 
is doubtful, even for the restricted case of the single- 
cylinder engine, whether it is so desirable for service 
use, where such manual control imposes responsi- 
bility on relatively unskilled personnel. 

The term “ throttle ’’ opening is used, by analogy 
with the load control of the spark-ignition engine, to 
denote the position of the fuel-pump rack control, 
the degree of throttle-opening being quoted as the 
linear movement of the rack control from the closed 
position, in terms of the minimum movement 
required to give maximum pump output. Curves of 
injection pressures, obtained at various throttle 
openings from 0-2 to full throttle, are given in Fig. 
13, on this page. The pump speed was 800 r.p.m., 
and the nozzle-opening pressure, 2,400 lb. per square 
inch. These curves demonstrate the effect referred 
to above, in that gradual closure of the throttle 
causes the last pressure wave of the injection period 
to deteriorate and eventually to disappear by merging 
into the preceding wave. The rest of the pressure 
diagram is not greatly affected ; so that, in effect, 
the result of reducing the throttle is simply to 
terminate the full-throttle pressure diagram more 
or less prematurely, according to the degree of 
throttle closure—with, of course, a corresponding 
reduction in the injection period. The early part 
of the pressure diagram is little affected, nor is the 
valve-lift diagram, up to the point of closure; the 
nozzle lag is consequently constant, the period of 
injection and the total discharge being varied only 
by the point of pump spill—that is, by the rack 
position. 





* “The Design of Fuel Injectors for Diesel Engines,” 
by G. J. Lugt. Gas and Oil Power (Tech. Review) (1936). 

t “The N.A.C.A. Photographic Apparatus for Study- 
ing Fuel Sprays from Oil Engine Injection Valves,” by 
i. G. Beardsley. N.A.C.A. Report 274 (1927). 


The residual pressure, it is true, does tend to 
increase as the throttle is closed, this effect being 
due to the fact that the intensity of the after- 
waves in the pipe, persisting after pump spill, also 
increases noticeably with reduction in throttle. In 
fact, at very small throttle openings, the first such 
pressure wave reflected back to the nozzle may 
assume considerable proportions and threaten to 
approach the nozzle-opening pressure, with a con- 
sequent re-opening of the in- Fig. 13 
jector valve. This does occur eae 
under some combinaticas of 
operating conditions, favour- 
ed by any tendency to small 
throttle openings, low pump 
speeds and high nozzle-open- 4 
ing pressures. The precise 
manner in which the injec- 
tion period increases with in- 
creased throttle opening is 
shown in Fig. 14, herewith, 
which is plotted from the 
curves of Fig. 13. 

Vagaries of Injection.— 
In view of the practical 
significance of the subject, 
it may not be out of place 
to refer briefly to some of 
the more common vagaries 
of injection which have been 
encountered during the course 
of the investigation, and 
which may be attributed 
specifically to hydraulic 
phenomena. Nozzle - valve 
dribble, both at the begin- 
ning and end of the injection 
period, which has been a 
source of trouble at times, 
may be considered to be 
quite effectively eliminated 
by the use of pressure release, 
and so may be regarded as 
a thing of the past. 
Re-opening of the nozzle 
valve, or what is usually 
known as “ after-injection,”’ 
may have somewhat similar 
ultimate effects in the form 
of hard coke-like deposits 
around the nozzle, and is en- 
countered under certain con- 
ditions of pump speed, nozzle- 
opening pressure, throttle 
setting and injector-discharge 
characteristics, especially 
with small-discharge nozzles. o 20 
This particular phenomenon ©) 
has already been referred to in the above work. 
““Nozzle-valve bounce,’ which is manifested by 
interrupted discharge during the main injection 
period, was never encountered with large-discharge 
injectors, but was observed occasionally under cer- 
tain unfavourable combinations of pump-operating 
factors with small-discharge needle-valve injectors. 
As reported by Davies and Rowe, this particular 
and undesirable irregularity was never observed 
except in association with the appropriate causal 
injection-pressure phenomena; in other words, it 
was not due to elastic rebound of the valve from 
its seat or to natural oscillation of the injector- 
valve spring system. 

Two further examples of irregular injection may 
be briefly referred to, both of which are usually 
associated, in particular, with very high nozzle- 
opening pressures. In the first case, the indicated 
pressures alternate between two diagrams, the 
effect being due to exceptionally high discharge on 
alternate cycles affecting and reducing the injection 
pressures during the succeeding cycle. The second 
case is, in effect, an aggravated form of the first, 
and is encountered especially at low throttle open- 
ings in combination with excessive nozzle-opening 
pressures. In this case, the nozzle pressure builds 
up over several cycles without injection occurring. 
When the nozzle-opening pressure is eventually 
attained a single injection occurs, reducing the 
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nozzle pressures, so that a further build-up is 


occur again. Sometimes the periodicity of this 
effect extends over several hundred cycles, but under 
some conditions injection may occur from this 
cause in every alternate cycle, in which case an 
“* eight-stroking ”’ effect is obtained. 

From what has been said, it will be realised that 
sufficient is understood of the processes involved in 
the injection system to enable irregularities of in. 








necessary before another isolated injection can 


jection to be anticipated. Moreover, since it has 
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been seen that the injector-nozzle itself, by virtue 
mainly of its discharge characteristics, materially 
affects the hydraulic phenomena in the system, and 
hence also the injection characteristics, it is obvious 
that, in any particular case in practice, it is essential 
that the characteristics of the entire injection 
system, including the injection-nozzle , should be 
thoroughly investigate . before the injection equip- 
ment is finally adopted for service. 
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Conclusions.—The foregoing work has been con- 
cerned mainly with a jerk-pump injection system 
using @ pressure-release pump-delivery valve and & 
high-discharge pintle-valve type of injector nozzle, 
special emphasis being laid on the effect of this 
nozzle on the injection pressures in comparison with 
those obtaining under similar conditions in a system 

a relatively low-discharge needle-valve in- 
jector ; thus the work has been virtually resolved 
into an investigation of the effect of discharge 
upon the injection-pressure characteristics. The 
main conclusions of practical significance to be 
drawn from it may be summarised briefly as follows. 

(1) The effect of a pressure-release pump-delivery 
valve upon injection is (a) to reduce materially the 
residual pressures before and after the injection 

riod, and so to reduce the chances of low-lift 
nozzle discharge or nozzle-dribble at the end of in- 
jection ; (b) to give appreciably shorter injection 
periods, and to bring the injection process more 
under the control of the pump; and (c) to give 
slightly longer nozzle delays. 

(2) The effect of increased nozzle-discharge rate 
is (a) to give much greater fluctuations in injection 
pressures, the nozzle pressures not building up to 
the same extent as in the case of a low-discharge 
nozzle ; (b) to cause variations in injector-valve lift 
throughout injection, in contrast with the full-lift 
injection normally experienced with the low- 
discharge needle valve ; (c) to cause earlier termina- 
tion of injection and hence to give a shorter period 
of injection ; (d) to reduce materially the chances 
of after-injection and valve dribble as a result of 
the increased pressure-release obtained ; and (e) to 
give closer control of the injection process by the 
pump, as a result of the greater pressure release 
obtained at the end of the pump-delivery period. 

(3) The effect of increasing pump speed is (a) gene- 
rally to increase the stability of injection and to 
improve the nozzle-valve lift characteristics ; (b) to 
increase the pipe delay linearly in terms of cam 
angle, and to an extent very closely in accord with 
that predicted theoretically ; (c) to increase the 
period of injection in terms of cam angle ; and (d) to 
increase the maximum permissible nozzle-opening 
pressure without encountering instability. 

(4) Increasing the nozzle-opening pressure leads 
to (a) proportional increase in general injection 
pressures; (b) increased intensity of after-waves 
in the system following the termination of injection ; 
(c) increased nozzle delay at low speeds (in the case 
of higher speeds, this holds up to medium values of 
nozzle-opening pressure, but at higher opening 
pressures and high speeds the nozzle delay tends to 
a constant value); (d) decreased injection period ; 
(e) rendering the injection period more dependent on 
pump speed (that is, at low nozzle-opening pressures 
the injection period does not vary appreciably with 
pump speed, but, as the opening pressure is raised, 
the injection period becomes increasingly more 
sensitive to variations in pump speed) ; and (f) un- 
stable injection characteristics, ultimately, at very 
high nozzle-opening pressures. 

(5) Reducing the “ throttle ’’ opening leads to (a) 
correspondingly earlier termination of the injection 
period, with little change in the injection pressures 
preceding the point of pump spill ; (6) the earlier in- 
jection pressures being thus virtually unchanged, 
the throttle position consequently has little effect 
on the beginning of injection, the injection delay, or 
the mean injection pressures; (c) practically no 
change in the discharge rate, the injection period, 
and hence the total discharge, varying with the 
throttle opening; and (d) increased intensity of 
after-waves in the line after injection has ceased. 

(6) Irregularities of injection characteristic have 
been observed only in association with the appro- 
priate hydraulic phenomena, the incidence of which 
may be anticipated under certain known unfavour- 
able combinations of pump operating factors, 
especially in the direction of low pump speeds, small 
throttle openings and high nozzle-opening pressures. 

(7) In general, the higher the rate of the nozzle 
discharge, the less are the chances of secondary 
injection and other discharge irregularities. 





GOVERNMENT Factories.—The Board of Trade state 
that 132 Government factories have now been allocated 


VACUUM-FUSION METHOD FOR 
DETERMINING GASES IN NON- 
FERROUS METALS.* 

By H. A. Stroman, M.A. 

(Concluded from page 405.) 


Of the three gaseous elements under consideration 
it appears, therefore, that in the case of aluminium, 
only hydrogen is normally present in significant 
amounts. The results for this gas are, for any parti- 
cular sample, the same whether the analysis is carried 
out at temperatures below 1,100 deg. C. or with a steel 
bath at about 1,550 deg. C. The former method of 
operation is considerably more simple and rapid and 
is now always used unless, in any particular case, an 
accurate value for oxygen is required. Solid cylindrical 
specimens of the dimensions indicated previously for steel 
are normally employed, and the operating temperature 
may be between 800 deg. and 1,000 deg. C. order 
to obtain the desired volume of gas for accurate 
analysis, it is generally necessary to use several speci- 
mens from the same sample. Gas evolution is normally 
complete in three to five minutes. Analyses carried 
out on a typical sample of high-purity aluminium, 
using the two methods of operation, gave the results 
recorded in Table I. From these results, the total 
oxygen is obtained by calculating the oxygen equiva- 
lents of the oxygen-bearing constituents. Similarly 
for the total hydrogen. The final figures for oxygen, 
nitrogen and hydrogen on this particular sample are 
given in Table IT. 


TABLE I.—Gas Content of High-Purity Aluminium. 





Gas Content, ml. per 100 grammes 




















only one determination on alloys of this class can be 
carried through during each set-up of the apparatus. 

The alloys in class c present a still more difficult 
problem. Even at the lowest possible working tem- 
perature, and with the lid not raised at all once the 
specimens have been introduced, volatilisation is very 
rapid, and a dense film forms almost simultaneously 
with the melting of the metal. The results obtained on 
samples of alloys in this class are therefore subject to 
error owing to the possible adsorption by the film of 
some of the evolved gas. The investigation of the 
application of the vacuum-fusion method to aluminium 
and aluminium alloys has been exhaustive, and in spite 
of the limitations discussed above for certain types of 
aluminium-base alloys, the results which have been 
obtained by the use of the method have been very 
interesting and informative. A few examples may be 
instructive. 

It is not always possible, by microscopical methods, to 
be certain whether porosity in a particular sample is 
due to gas or shrinkage. Similarly, density measure- 
ments, while most valuable in distinguishing between 
sound and unsound metal, do not help to differentiate 
between gas and shrinkage porosity. Determinations 
of the hydrogen contents have provided valuable 
evidence in such cases. For example, from an alumi- 
nium alloy melted under two different conditions two 
casts were made, which had the same chemical com- 
position and appeared very similar in structure when 
macro-etched. The densities also were identical, but 
determinations of the gas contents showed that one 
cast contained 0-8 ml. of hydrogen per 100 grammes, 
whereas the other contained only 0-05 ml. per 100 
grammes. The unsoundness was therefore due to 
different causes in the two cases—hydrogen in the first 
and shrinkage in the second. 

















| 
of sample. - . 
_— : Experiments have been conducted to determine the 
Operation. | | l extent to which various standard fluxes and degassing 
| CO, | 0, | CO |CH,! 4H, N; | agents reduce the gas content of aluminium and 
— | aluminium alloys during melting. Most of the materials 
1,000 deg. C. _| 0-038 | Nil | 0-16 | 0-03 | 0-60 | 0-08 examined appear capable of reducing the hydrogen 
1,550-1,600 deg. C. | 0-03 | Nil | 0-40 | 0-02 | 0-64 | 0-10 | content of the molten metal to about the same extent 
as i | 1 | when used under the best conditions, but considerable | 
TABLE II.—OXYGEN, NITROGEN, AND HYDROGEN CONTENT OF HIGH-PURITY ALUMINIUM. 
i i. | | 
Oxygen. | Nitrogen. | Hydrogen. 
Method of Operation. | j 
| Ml. per Weight Mi. per | Weight Mi. per Weight 
100 grammes.} percent. /100 grammes. percent. |100 grammes.| per cent. 
| | } 
1,000 deg.C. .. 0-11 0-0001; 0-08 | 0-0001 0-66 0-00006 
1,550-1,600 deg. C. 0-23 0-0003 | 0-10 | 0-0001 0-68 0 -00006 








Attention was next directed to aluminium-base 
alloys. From the point of view of the vacuum-fusion 
method, these alloys fall into three classes: (a) those 
which contain only comparatively involatile elements, 
such as copper and silicon. (Volatile elements may also 
be present in very small amounts.) (b) Those which 
contain very volatile elements, such as magnesium or 
zinc, the total content of all such constituents not 
exceeding about 8 per cent. (c) Those in which the 
total volatile elements exceed about 8 per cent. As 
far as it has been possible to ascertain, these alloys, 
like aluminium, do not contain appreciable amounts 
of oxide or nitride. Hydrogen is the significant 
impurity. The alloys in class (a) behave in every 
respect like aluminium itself, and their hydrogen 
contents can be satisfactorily determined in exactly 
the same way, i.e., by operating at temperatures of 
800 deg. to 1,000 deg. C. 

Considerable care is, however, needed in the analysis 
of alloys belonging to class 6. It is essential that the 
operating temperature be kept as low as possible (just 
above the liquidus) and that if several standard-sized 
specimens are necessary to give sufficient gas for subse- 
quent analysis, then all the specimens should be intro- 
duced into the crucible in rapid succession so that the 
ball lid may be lowered into position before any of the 
metal has melted. Once melting has occurred the lid 
should not be raised again for any purpose, the tempera- 
ture being assessed from the power consumption. Even 
with these precautions an intense metallic film soon forms 
on the cold parts of the apparatus. If the lid is raised 
after melting, the effect is very striking. Instantane- 
ously, a thick opaque film appears, which covers the 
whole of the upper parts of the apparatus and com- 
pletely obscures the viewing window. By keeping the 
ball lid in position, the rate of growth of this is 
retarded, and the gas is all evolved before it attains 
dangerous proportions. It is obvious, however, that 





* Contribation from the National Physical Laboratory, 
entitled, “‘The Application of the Vacuum-Fusion 
Method to the Determination of the Oxygen, Hydrogen, 
and Nitrogen Contents of Non-Ferrous Metals, Alloys, 
and Powders,” presented at the annual autumn meeting 
of the Institute of Metals, held in London, on Septem- 
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ber 12, 1945. Abridged. 


variation may be encountered in the results obtained 
with any one flux or degassing agent, depending on its 
moisture content. This is well illustrated in the 
following experiments, in which flux consisting of a 
mixture of sodium chloride and sodium fluoride was 
employed. Three separate casts of the same alloy 
(containing about 4-5 per cent. of copper) were pre- 
pared, the melting and casting conditions being identical, 
except that the flux had been given a different pretreat- 
ment in each case. The effect of the condition of the 
flux on the hydrogen content of the cast bar is shown 
in Table III. No flux or degassing agent has been 


TABLE III.—Effect of Moisture Content of Flux on 
Hydrogen Content of Cast Aluminium Bars. 


| Hydrogen, ml. per 
| “100 





Pretreatment of NaCl-NaF Flux. Z es. 





Taken direct from stock .. we sil 0-83 
Dried for 40 min. on edge of furnace .. 0-55 
Dried for 4 hr. at 400 deg.C. ... - 0-21 


found which leads to the production of really gas-free 
metal, and it is interesting to note that the minimum 
to which the hydrogen content is reduced under the 
best conditions appears to vary with the composition 
of the alloy. It seems probable, therefore, that this 
residual amount of hydrogen represents the solid 
solubility in the particular material. 

Up till the present time, no exhaustive investigation 
of the effects of furnace atmosphere on the gas contents 
of aluminium alloys has been undertaken. Some 
experiments have, however, been conducted in which 
an aluminium alloy was melted in open crucibles in 
both gas and electric resistance furnaces. h 
cases the molten metal was treated with a well-dried 
flux, and, after casting, determinations of the gas con- 
tents of the various samples were made. It was found 
that there were no significant differences in the gas 
contents of the cast samples whether the metal had 
been melted in a gas or an electric resistance furnace. 
It would seem, therefore, that the flux is able to prevent 
the entry of, or remove, any hydrogen which might 
otherwise have entered the molten metal from the 
furnace atmosphere during gas-melting and that, under 
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the best conditions, the hydrogen content is reduced in 
either method of melting to the minimum discussed 
above, depending upon the composition of the alloy. 
By melting aluminium or an aluminium alloy in a high- 
frequency induction furnace under a high vacuum, the 

ydrogen content, however, may be easily reduced to 
0-02 ml. to 0-03 ml. per 100 grammes. Such metal is 
essentially gas-free, since it is very probable that the 
mall amount of hydrogen actually determined is 
derived, not from residual internal gas, but from the 
surface film, the presence of which it is impossible to 
prevent. 

From what has already been stated on the behaviour 
in a high vacuum of quite small amounts of magnesium 


— 
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in aluminium, it is not surprising that all attempts to | 
examine magnesium or magnesium-base alloys by the | 
vacuum-fusion method have been unsuccessful, even | 
at temperatures only just above the liquidus. So far, | 
no method suitable for determining the gas content of | 
these materials has been found. 

Miscellaneous Materials.—The very rapid develop- 
ment which has taken place in the use of the methods 
of powder metallurgy as a means of fabricating metal 
articles has naturally led to an increased interest in a 
knowledge of the oxygen, hydrogen and nitrogen con- 
tents of the materials at the various stages of manu- 
facture, from the original powders before compression 
and formation to the finished sintered product. Many 
of these materials, particularly in the pre-sintered stages, 
cannot be obtained in the form of the solid cylinders 
such as have been described as being used as analytical | 
specimens. Similar remarks apply to some of the | 
metals and alloys discussed in this paper. As an | 
example may be cited the cases of silicon and ferro- | 
silicon. Neither of these materials can be readily 
obtained in cylindrical form, and, since neither is 
magnetic, great difficulty is experienced in attempting 
to move the irregularly shaped specimens out of the 
specimen side tube into the crucible by means of a 
magnetic ram. 

In order to overcome these difficulties, the technique 
of placing the analytical specimen inside a closed 
container, which was originally employed in the 
development of the method as applied to steel, has 
been extended for use, where necessary, with any type 
of material. The capsules, which consist of steel or 
pure iron, are prepared in the form of very thin-walled 
tubes open at both ends. To close the ends, circular 
dises wy from thin sheets of pure iron are em- 
ployed. e design of stamp is arranged to produce 
appreciable convexity in the discs, so that with the 
convex surface uppermost a disc will drop through the 
capsule when the latter is held vertically in a clamping 
device. By the use of a hammer and a suitable flat- 
ended punch, the disc can again be flattened and thus 
expanded in position at the lower end of the capsule, 
so producing a very tight press-fit through which not 
even a very fine powder will pass. After placing the 
analytical specimens, which may be a powder or 
irregularly shaped massive pieces, within the capsule, | 
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into a beth rich in iron. The small amount of iron in | 
the capsule does not interfere with the analysis of | 
silicon-rich materials which it may be necessary or | 
desirable to enclose in a container. | I~ view of the great increase in the industrial-power 

This technique has proved very useful in the analysis | load which took place during the war, it was fortunate 


COAL-HANDLING PLANT AT 
DALMARNOCK POWER STATION. 


the latter is closed at the other end by a similar disc, | of all types of powders, whether pure or mixed, used in | that an important extension to the Dalmarnock power 
this one, however, being previously drilled with a| powder metallurgy, and also of the products during | station of the Glasgow Corporation was well advanced 


series of very small holes before stamping from sheet. | the various processes of fabrication. 


| 
| 


These holes permit evacuation of the container without 
loss of its contents. It should be noted that each 
capsule is arranged within the specimen side tube, 
so that when it is moved magnetically and allowed to 
drop into the crucible, it falls with the perforated end 
uppermost, so avoiding loss of any of its contents. 

The size of the capsule employed depends upon the 
density and gas content of the particular material 
under examination, which factors control the bulk and 
weight of the specimen required for analysis. The 
maximum size is 2-5 cm. in length by 1 cm. in diameter 
(the same as the standard-sized analytical specimens), 
while the smallest is 1-2 cm. in length by 0-5 cm. 
in diameter. They are made either by drilling pure 
iron rod (N.P.L. Iron, Mark 2) of suitable diameter, 
or from commercially drawn thin-walled steel tubing. 
The use of pure iron rod is wasteful of material and 
labour and is used only for special requirements where 
the gas content of the specimen is very low. The 
steel tubing finally selected is of the stainless-steel 
type, having a comparatively low, consistent gas 
content. It was found that this tubing is very readily 
cleaned from surface defects both externally and inter- 
nally. Analyses are carried out from time to time on 
the empty capsules (with their end dises) of various 
sizes to check their consistency of gas content. 

Since the weight of iron in the capsule itself is small, 
it is usually desirable to introduce the capsule con- 
taining a specimen into a crucible already containing 
a large bath of previously degassed iron or steel, so 
that a large excess of carbon is rapidly brought into 
intimate contact with the specimen as it melts. At the 
same time, the concentration of the metal or metals 
of which the specimen consists is reduced. This aspect 
has already been fully discussed above, and it is only 
necessary here to draw attention to the exceptional 
case of materials rich in silicon. As pointed out when 





dealing with silicon, these should not be introduced 





iron-carbon alloy produced from an intimate mixture | extension of the turbine house for two new 50,000-kW 
of iron and carbon powders, the percentage of carbon | generating sets and the erection of a fourth boiler house 
in the final sintered product will depend largely on the | containing six 160,000-lb. boilers. 
oxygen content of the original powder. 
unduly high, it is likely to result in the loss of a sub-| boiler house on the right, is reproduced in Fig. 1 on 
stantial portion of the original carbon and to lead to | this page. ; 
porosity due to pressures set up by the generation of new coal store was constructed in 1940-41. 
carbon monoxide during sintering. 


out as part of the research programme of the National 
Physical Laboratory, and this paper is published by 
permission of the Director of the Laboratory. Much 
of the work in connectién with aluminium and its 
alloys has been undertaken in collaboration with the 
staff of the Metallurgy Division, Royal Aircraft Estab- 
lishment, Farnborough. 
analytical aspect has been discussed. 
at a later date the results of the collaborative investi- 
gation into the relation between structure, mechanical 
properties, and gas content may be published. 


; As an example | in 1939 and could be brought into operation to help to 
may be cited the production of steel by powder-| meet the increasing demand, as the munitions pro- 
metallurgy methods. Taking the simple case of an| gramme developed. The addition comprised an 


L A general plan of 
If this is| the station, showing the position of the new No. 4, 


As an adjunct to the new boiler house, a 
This, 
d |which supplements the old coal store on the left, 
A different kind of problem for which this technique | is shown at the top of the figure. The original gravity- 


has been employed is in connection with “ gassy "| bucket coal-handling plant, by means of which in- 
metal. In certain cases it has been possible to obtain | coming rail-borne coal was delivered either to the coal 
definite indications of the composition of the actual | store or the boiler houses, was constructed by Messrs. 
gas within the blowholes, by carrying out a vacuum-| Babcock and Wilcox, Limited, of Renfrew. 
fusion analysis on a standard massive specimen and | Mavor and Coulson, Limited, of Glasgow, have been 
also on a specimen which has been broken up into | responsible for the belt conveyors. In describing the 
small pieces and analysed in a suitable capsule. 
the standard specimen, the gas cavities, except for | naturally be made to the first conveyor installation 
those on the surface, remain sealed within the body of | in conjunction with which it operates, and it will make 
the specimen, whereas when the material is broken | for a better understanding of the complete system as it 
most of the cavities are opened and any gas within | now exists if it is treated as a whole. 

escapes. The difference in the gas contents of the two | 
kinds of specimen is very informative, and this type | being a view of the railway yard. Incoming wagons 
of work appears to be capable of more extended | are run into rotary twin tipplers situated at the bottom 
application. 


Messrs. 


In | additional coal-storage installation, reference must 


All 2 


coal is received by rail, Fig. 2, opposite, 


end of a covered, inclined, belt conveyor. The position 
of the tipplers is indicated in Fig. 1, and they may be 
distinguished in the right-hand background of Fig. 2. 
A closer view of the tipplers is reproduced in Fig. 3. 
| The loaded wagons, when in position on the tipplers, 
|are first weighed by Avery weighing machines 
;and are then tipped and deliver their contents 
| to a 50-ton concrete bunker. They may be check- 
weighed after emptying if considered desirable. Coal 
is fed from the bunker on to No. 1 belt conveyor, by 
means of a sliding door, the control of which is situated so 
that the rate of feed can be observed. The inclined 
| No. 1 conveyor, which is shown in the plan, Fig. | 


The work described in this paper has been carried 


In the present paper only the 
It is hoped, that 
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and can be seen end-on in Figs. 2 and 3, delivers the 
coal to a central tower which can be seen in Fig. 2 
and forms the meeting point of No. 1 and No. 2, and 
“A” and “ B” conveyors, as shown in Fig: 1. From 
this point it is delivered either to the new or old coal 
stores, or to the boiler houses. It should be said at this 
stage that the distinction between conveyors designated 
by numbers and those designated by letters is that the 
former constitute parts of the original plant and that 
the latter form the extension to serve the new coal 
store. 

Coal which is to be delivered to the old coal store is 
transferred from No. 1 conveyor to No. 2 conveyor at 
the central tower. No. 2 conveyor rises from the tower 
to a point above the roof of the turbine house. It is 
shown in Fig. 4, on this page, and its position is indi- 
cated in Fig. 1. On its way, No. 2 conveyor passes an 
old gravity-bucket conveyor by means of which coal is 
supplied to No. 1 and No. 2 boiler houses from the old 
coal store. Part of this old gravity-bucket conveyor 
can be seen on the extreme right of Fig. 3, and on 
the left in Fig. 4. Coal travelling on No. 2 conveyor 
which is destined for delivery to the old coal store, is 
diverted by a fixed tripper, the position of which is 
shown in Fig. 1, and passes to a travelling-bridge 
transporter by means of which it is stacked in the old 
store. When No. 2 conveyor is feeding the boiler 
houses, the coal diverted by this fixed tripper is directed 
back on to the conveyor by a valve plate and carried 
on the end of the conveyor where it terminates above 
the turbine house roof. At this point, No. 2 conveyor 
delivers its load to No. 3 conveyor, which runs the 
length of the boiler houses above the turbine-house 
roof, as shown in Fig. 1. A view of No. 3 conveyor is 
reproduced in Fig. 5, on page 424. 

The new No. 4 boiler house is supplied from No. 4 
conveyor which, as will be seen from Fig. 1, makes con- 
nection with No. 3 conveyor at its distant end. Delivery 
to the individual bunkers of the boiler house is by 
means of a travelling tripper, which is traversed by 
power taken from the conveyor belt. This drives two 
pulleys rotating in opposite directions, with either of 
which a friction wheel may be brought into contact 
by an eccentric control. When not travelling, the 
tripper is locked to its rails by a screw clamp. As will 
be clear from Fig. 1, No. 4 boiler house is in connection 
with the new coal store through conveyors “ A” and 
“ B,” but in addition it may be supplied from the 
old coal store. This is accomplished by feeding coal 
on to No. 2 conveyor from the upper run of the old 
gravity-bucket conveyor. This forms part of the 
original equipment of the station, its main duty being to 
supply No. 1 and No. 2 boiler houses. As indicated in 
Fig. 1, a cross conveyor at No. 3 boiler house, similar 
to that supplying No. 4, is to be installed in the future. 
No. 3 boiler house is at present supplied with coal by 
two skip hoists and an electric trolley car. 

Coal is delivered to the new store by directing the 
supplies, which are raised from the incoming bunker 
by No. 1 conveyor, on to conveyor “ A.” This has a 
delivery spout, shown in Fig. 6, on page 424, and de- 
posits the coal in the lower right-hand corner of the 
store. It is stocked and reclaimed by means of a drag- 
line excavator. This is connected to an endless wire 
rope driven by a winch fixed at the corner of the store 
and passing round pulleys on a tail-car travelling on a 
290-ft. radius track laid round the outer edge of the 
store. The scraper bucket can be seen in Fig. 6 and 
the tail-car is illustrated in Fig. 7, on page 424. The 
bucket can handle 200 tons of coal per hour. When 
stacking coal delivered from the spout of conveyor 
“A,” the scraper bucket is turned face outwards. 
For feeding the hopper of conveyor “B” by means 
of which coal is supplied to the boiler houses, 
the bucket is reversed. It is shown in this position in 
Fig. 8, on page 424, which is a general view of the coal 
store, the bucket being near the top of the stack and at 
the commencement of its reclaiming travel. 

Conveyor “ B” is a 30-in. troughed belt conyeyor, 
approximately 156 ft. long and with a belt speed of 
240 ft. per minute. It delivers to No. 2 conveyor, at a 
point indicated in Fig. 1, and supplies No. 4 boiler house 
through the system already described. In addition to 
this it is provided with a tripper by means of which coal 
may be delivered from the new store to wagons. The 
position of this trip is shown in Fig. 1. This arrange- 
ment permits the older boiler houses to be coaled from 
the new store. Nos. 1, 2 and 3 belt conveyors are 
36 in. wide and have a capacity of 300 tons per hour; 
No. 4 conveyor is 30 in. wide. The new conveyors 
“4” and “ B” are both 30 in. wide and have capa- 
cities of 200 tons per hour. Throughout the system, 
each conveyor runs a little faster than the conveyor 
delivering on to it, in order to avoid congestion at 
transfer points. 

The conveyors are of the Mavor and Coulson type, in 
which the idlers are carried on inverted troughing form- 
ing a light, rigid, structure and preventing spillage from 
reaching the return belt which lies below the trough. 
Stiffening is provided by saddles under the idler 
brackets; these take the place of stringers, decking 
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and idler-boards and their ends are carried on the cross 
members of the structure. Cover plates connect the 
unit lengths of inverted troughing, any of which may 
be removed to allow the full width of the return belt to 
be inspected while the conveyor is in operation. The 
idlers are carried on. grit-proof ball ings, any 
particle of dust attempting to effect an entry being 
trapped by the grease in a narrow passage between two 
labyrinth washers. About every six months, the con- 
taminated grease is forced out and replaced by new by 
means of a grease gun. Belt alignment is secured by 
individual adjustment of the idler rollers. The original 
Mavor and Coulson plant was installed in 1938 and the 
extensions in 1940-41. Up till April, 1945, 1,800,000 
tons of coal had been handled at a cost, for belt renewals 
and mechanical replacements, of 0-06d. per ton and 
0-ld. per ton, respectively. 





TWENTY-FIVE YEARS’ WORK OF 
THE NEWCOMEN SOCIETY.* 


Ir was in September, 1919, within a year of the 
Armistice which temporarily concluded hostilities after 
the first “Great War,” that our founder and first 
President, Arthur Titley, proposed, to a small group 
of engineers gathered in Birmingham to celebrate the 
centenary of the death of James Watt, that a society 
for the study of engineering history should be formed. 
The circumstances were described by Mr. Titley himself 
in a papert read before the Society on November 12, 
1941. In June, 1920, 14 prospective members met and 
appointed a committee. On November 5, 1920, the 
first ordinary general meeting was held, at which 25 
members were elected. From its foundation, member- 
ship was “ open to all persons approved by the Council, 
irrespective of nationality or sex who have at heart 
the furtherance of the objects of the Society.” The 
promoters aimed to attract to its ranks all who were 
interested not only in engineering, but also in industrial 
history generally. By its choice of title, the Society 
identified itself with the name of ““ Thomas Newcomen, 
the man who first drove a piston through the agency of 
steam, as typical of the great industrial movement 
commencing with the early years of the Eighteenth 
Century.” The first summer meeting was held in 
Birmingham in 1921, and one has been held at some 
place of interest to students of the history of engi- 
neering and technology every year since. These 
meetings have covered a large part of England. No 
visits have been made yet to Scotland or Wales, but 
it is hoped to correct these omissions in the future, 
and also to visit the Continent. 

In 1923, Dr. H. W. Dickinson, who had been honorary 
secretary from the first committee meeting, and who 
still adorns that office, accepted the invitation of the 
late Dr. L. F. Loree, who had joined the Society in its 
first year, to visit the United States on the occasion 
of the centenary celebration of the Delaware and 
Hudson Railroad. As the outcome of the combined 
efforts of Loree and Dickinson, meetings in North 
America have been held regularly from 1925. In 
1938, Dr. Dickinson again visited the United States, 
where he was able to share in activities of the North 
American Branch and further to cement the bonds 
between it and the parent body. After 20 years, the 
American membership, under the able and enthusiastic 
vice-presidency of Dr. Charles Penrose, had grown so 
large, with its own organisation, and branches in 
various industrial areas, that it seemed appropriate 
that it should become an autonomous affiliated society. 
Not only have the North American members done 
much to record the pioneer developments of their great 
country, but as individuals, and as an organisation, 
they have given stalwart support to the great cause of 
Anglo-American friendship and understanding. 

The Society has striven to achieve its objects in 
several ways, the most important being by means of its 
publications, in particular the annual volume of 
Transactions, which puts on permanent record, access- 
ible at many special libraries which as such are members 
of the Society, the papers read and the other work done 
from year to year. Besides many specific instances of 
objects recommended for preservation, the Society as 
such is a member of the following bodies concerned in 
similar work, and is represented in all of them by indi- 
vidual members and, in most cases, by members holding 
office in these bodies: British Records Association ; 
Society for the Protection of Ancient Buildings (Wind- 
mill Section) ; Cornish Engines Preservation Society ; 
and the Society for the Preservation of old Sheffield 
Tools. In 1931, the Society collaborated in an Inter- 
national Congress of the History of Science and Tech- 
nology held in London. The wide range and variety 
of topics already presented for di ion at ting 
can be gauged by a perusal of the following table of 








* Review delivered by the President, Mr. S. B. 
Hamilton, M.Sc., at the annual general meeting of the 
Society, held in London on November 14, 1945. Abridged. 
t See ENGINEERING, vol. 152, page 394 (1941). 





subject groups and the number of papers relating to 
each. The numbers include, besides those already 
published, the papers given up to the end of the 
session 1944-45. In a few cases a paper has been 
included in two classes. 











No. of 
Subject Group. Papers in 
| Group. 

Presidentialaddresses .. .. 3... Sw. 7 
Biographical : life and work of named individuals . . 77 
Ancient engineering and industry ee as wa 29 
Localindustries: named places orregions .. aa 20 
Miscellaneous industries “a = ee a 36 
Mills: animal, wind and water-driven a a 17 
Mining .. aa ee 2 me na 9 
Fuel, iron and steel ar o< as a we 25 
Non-ferrous metals Je a: a as 9 
Civilengineering and building - =a 19 
Transport: railways .. 7 _ a ee 14 
Locomotives, automobiles and aircraft . . 21 

Ships and marine engineering ae 11 

Tools, hand and machine, mechanisms and plant .. 7 
Steamengines .. < ‘2 py a: wa 238 
Pumps and other hydraulic appliances ne Be 13 
Electricalengineering .. as ee a 6 
Total =a wie ea 358 








Biography has beén particularly enriched by the 
work of Mr. Arthur Titley and by Dr. Dickinson: 
many of the summer meetings have gained much in 
value by the papers on the local history of the district 
visited, contributed by Mr. Rhys Jenkins, whose seven 
papers on fuel, iron and steel, and five papers on 
steam engines, go far towards providing, as completely 
as it is known, the early history of these subjects. 
The series of contributions by the late Mr. C. F. Dendy 
Marshall on the history of the locomotive, by Engineer- 
Captain E. C. Smith on the propulsion of ships by 
steam, by Mr. Rex Wailes on windmills at home and 
abroad, by Mr. E. Wyndham Hulme on engineering 
and industry in antiquity, are authoritative compila- 
tions by outstanding authorities who have made their 
respective fields peculiarly their own. 

Even if the Society were dissolved now, the 21 
volumes of Transactions already published, and the 
four more held in suspense by inevitable delays, are a 
unique contribution to historical literature. The 
Society has also, in its Eztra Publications, issued four 
volumes, not hitherto available to the student, and the 
important Collected Papers of Rhys Jenkins. By no 
means least among the services furnished by the 
Society’s Transactions to the historical student is the 
bibliography which appears in each annual volume, 
and is fully referenced in the published indexes to 
volumes Ito X and XIto XX. In this annotated biblio- 
graphy, relevant new published books and articles in 
periodicals are classified and kept up to date. The 
collection of books belonging to the Society, which is 
steadily growing, chiefly by copies of their own works 
presented by members, is less well known than it 
deserves to be. As a supplement to the large and 
valuable stock of historical works in the main public 
library of the Patent Office, in which it is housed, 
this collection has the makings of a unique reference 
library. The published works known to have been 
written by members of the Society number more than 
70, and most of them are included in its library. 





BOOKS RECEIVED. 


The Reinforced Concrete Association. Technical Paper No. 
4. Concrete Surface Finishes. Offices of the Associa- 
tion, 94, Petty France, Westminster, London, S.W.1. 
[Price 2s. 6d. net.] 

Department of Scientific and Industrial Research. Building 
Research. Repair of Damaged Buildings. Note No. 13. 
Reinforced Concrete Columns Damaged by Explosion. 
Note No. 14. Repair of Multi-Storey Steel Framed 
Buildings Damaged by High Explosive. Note No. 15. 
Patching of Iron Sheet and Asbestos Cement Roofing. 
Note No. 16. Removal of Camouflage Coatings, Black- 
out Paints and Anti-Scatter Treat t. Note No. 17. 
Shoring and Other Precautions Against the Collapse of 
Damaged Buildings and Adjacent Property. The 
Director (R.D.B.), Building Research Station, Garston, 
Watford, Herts. [Free.] 

Cast Iron in Building. By RICHARD SHEPPARD. George 
Allen and Unwin Limited, Ruskin House, 40, Museum- 
street, London, W.C.1. [Price 7s. 6d. net.] 

Las fuerzas hidrdulicas de la Repiblica Argentina. By 
Juan F. Btcut. José Montesé Martinez, Calle Paranda 
480, Buenos Aires. 

The Story of the Atomic Bomb. A Review of the Discoveries 
Which Have Led up to Its Production. By Dr. C. H. 
DouGeLas CLARK. The Machinery Publishing Com- 
pany, Limited, 17, Marine-parade, Brighton, 1. [Price 
38. 6d.) 

Merseyside Plan, 1944. Supplementary Illustrations. 

By F. LONGSTRETH THOMPSON. H.M. Stationery 

Office, Kingsway, London, W.C.2. [Price 7s. 6d. net.] 
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PERSONAL. 


The Central Electricity Board announce that Mr, 
V. A. Pask will relinquish his present post of district 
manager for the Mid-East and North-East England Griq 
Scheme Areas at the end of the year in order to take up 
@ new appointment at head office as personal assistant 
to the general manager. The Board have appointed 
Mr. W. M. Lapper, their operation engineer for North. 
West England and North Wales, to succeed Mr. Pask ag 
district manager for Mid-East and North-East Englang, 


Mr. T. MorISON, M.I.N.A., a director of Messrs. Swan 
Hunter, and Wigham Richardson, Limited, has been 
elected President of the Shipbuilding Employers’ | edera- 
tion, in succession to Mr. J. RAMSAY GEBBIE, O.B.E., 
A.R.T.C., B.Se., M.ILN.A. Mr. G. Barrie, M.I.N.4,. 
already a vice-president, becomes senior vice-president 
and SmR WILFRID AYRE and Mr. F. W. Dvepate, 
M.I.N.A., M.I.Mar.E., have been appointed vice-presj- 
dents. Mr. P. GIFFORD has been elected chairman of 
the Conference and Works Board, and MR. C. STEPHENSoy 
M.I.N.A., vice-chairman. 


COLONEL W. S. RicHMonp, C.M.G., M.Inst.C.E., has 
retired from the position of Divisional Road Engineer, 
North-Eastern Division, Ministry of War Transport. 
He has been succeeded by Mr. J.°G. Taytor, 
A.M. Inst.C.E., F.S.I., until recently Divisional Road 
Engineer of the Ministry’s Eastern Division. 


Dr. H. Baker, M.Sc. (Manch.), A.M.Inst.C.E., 
A.M.I.Mech.E., has been appointed Principal of Notting- 
ham Technical College. 

As from January 1, 1946, Mr. B. HALLOws GarsiDE, 
A.M.I1.E.E., relinquishes his position of general manager 
of the Chelmsford Works of Crompton Parkinson, 
Limited. From the same date, Mr. T. H. WINbDIBANK, 
M.I.E.E., works director, who held the position in 
1942-43, will assume direct control. 

Mr. A. M. PARKINSON, B.Sc. (Eng.) (Lond.), 
M.1.Mech.E., A.M.I.E.E., has been appointed Principal 
of the Newton Heath Technical School, Manchester. 

Mr. W. E. Jown, M.1.Mech.E., has been elected 
President of the South African Institution of Engineers 
for the current year. 

Mr. M. K. Burrows, M.C., managing director, Man- 
chester Collieries Limited, and a member of the Central 
Committee of the Mining Association of Great Britain, 
has been re-elected President of the Lancashire and 
Cheshire Coal Association. 

Mr. A. E. STICKLAND, F.S.I., M.Inst.M. & Cy.E., 
Borough Engineer and Surveyor of Dagenham, has 
been nominated vice-president of the Institution of 
Sanitary Engineers. 

Mr. I. D. Orr, Assoc.Inst.M.M., has been elected 
chairman of the British Barytes Producers’ Association, 

Dr. N. R. Hoop, B.Sc., A.M.I.Mech.E., has been 
appointed Director of the British Paper and Board 
Industry Research Association. 

Mr. W. W. VARVILL, M.C., B.Sc., M.Inst.M.M., has 
resigned his position as general manager of the Konongo 
Gold Mines, Limited, Gold Coast Colony, and has joined 
the staff of the Royal School of Mines. 


SQUADRON-LEADER H. CLEMENTS has now been 
released from the Royal Air Force to take up his appoint- 
ment with Silentbloc, Limited, and their subsidiary 
company, Andre Rubber Company, Limited. He 
will be concerned with technical and commercial de- 
velopments of the companies’ products in the North of 
England and Scotland. 

Messrs, J. and H. McLaren, Limirep, Midland 
Engine Works, Leeds, 10, a subsidiary of Associated 
British Engineering, Limited, have acquired the assets, 
business and goodwill of MESSRS. KITSON AND COMPANY, 
LIMITED, Hunslet, Leeds, 10. Founded in 1840, Messrs. 
Kitson, by agreement with the Locomotive Manufac- 
turers’ Association, ceased the manufacture of loco- 
motives in 1938. During the war the firm has been 
a@tively engaged on munitions production. 

The firm of REED BROTHERS (ENGINEERING) LIMITED, 
operating as engineers and machinery traders, has just 
been formed to specialise in hydraulic, plastics, rubber, 
process and chemical plant. Three of the directors, 
Mr. H. E. REED, Mr. O. O. Foce and Mr. G. W. REED, 
have recently resigned long-standing appointments with 
George Cohen, Sons and Company, Limited. 





DRILLING, TAPPING AND HONING MACHINES.— We 
have received from Messrs. Barnes Drill Company, 
841-853, Chestnut-street, Rockford, Illinois, U.S.A., 4 
comprehensive leafiet describing the several types of 
drilling, tapping, and honing machine manufactured by 
the firm, a large proportion of which are hydraulically- 
operated and are suitable for multiple operation oF 
dealing with large parts. The firm is represented in this 
country by Messrs. Gaston E. Marbaix, Limited, 22 





Carlisle-place, London, 8S.W.1. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel.—The demand is generally rather brisker, 
but steelmakers have managed to cope with orders fairly 
well. The sheet trade remains the most active of all, 
the bulk of the orders being of a priority or semi-priority 
nature. The export demand has not diminished, but 
the volume of home business is still restricting shipments, 
and Board of Trade approvals are not being executed as 
speedily as could be desired. Tube makers continue to 
be fully occupied. The home and export demand for 
plates and sections is still increasing so that the lull in 
these departments has practically ended. Progress with 
new plant development, as contemplated under the 
120,000,0001. post-war reconstruction’ programme, is 
very slow in Scotland. The tendency is to await a more 
explicit Government statement before proceeding to 
put the full programme into operation. The shortage 
of labour and materials is another serious handicap to 
plans. 


Scottish Coal.—Supplies have been well maintained 
recently, and all immediate requirements have been 
covered satisfactorily. One interesting feature is the 
improved supply of coking coal, as a result of which the 
coke ovens have been able to go back on to full produc- 
tion. Whether the restriction in bunkering which took 
place during the dockers’ strike has had anything to do 
with the increase if deliveries at the ovens is not definitely 
established, but more screening must have been taking 
place, as the supply of smalls was distinctly heavier. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Welsh Coal Trade.—A special investigation into 
conditions at each of the pits in the anthracite area of the 
South Wales coalfield is to be conducted at the request 
of Mr. Shinwell, the Minister of Fuel and Power, who 
has been seriously perturbed by the difficulties and 
troubles of the collieries in this area. A detailed investi- 
gation wil! be made by Mr. William Jones, until recently 
Regional Controller at Cardiff, who has been asked to 
undertake the complicated work because of the experience 
he gained in that office. He will be assisted by two 
assessors, Mr. D. Douglas, Assistant Director of Produc- 
tion, and Mr. Gomer Evans, Assistant Director of Labour, 
at the South Wales office of the Ministry. Production, 
which of late has been showing steady improvement, 
showed a slight setback in the week ended November 3, 
the latest period for which figures are available. Accord- 
ing to the official returns of the South Wales Coalowners’ 
Association, who control 94 per cent. of the total produc- 
tion in the area, output during that week was 447,276 
tons, against 450,913 tons in the previous seven days 
and 474,364 tons in the same week of 1944. Manpower 
in the three periods was 99,598, 99,665 and 103,565, 
respectively. Of the 192 pits at work, 50 exceeded their 
target figures in the week. The shortage of supplies 
on the steam-coal market was acute during the week 
and operators were prevented from handling much new 
business. The present outputs were largely accounted 
for by deliveries under existing contracts, and offers of 
most kinds could only be made sparingly for some time 
to come. Home bookings were very substantial for the 
remainder of the year and foreign deliveries were conse- 
quently severely restricted. Practically the only releases 
of coal made for shipment were of the very poorest 
qualities not wanted by inland consumers. All the 
large descriptions remained well stemmed with forward 
business and, with an active demand, were very firm. 
The sized and bituminous smalls remained virtually off 
the market and were strong, but some of the dry steam 
smalls were available. Cokes and patent fuel were in 
sustained demand. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the steady demand for tin-plates cgn- 
tinued and a fair amount of business, in excess of a 
week’s production, was transacted for delivery during 
the current quarter and early in 1946. The export 
market, on the other hand, showed little, if any, improve- 
ment and only a very restricted volume of business was 
done. There were no signs of any relaxation in the call 
for steel sheets and, as makers are heavily committed, 
orders were difficult to place except for long-deferred 
delivery. Iron and steel scrap was in steady demand 


and adequate quantities were being delivered to con- 
sumers. 





INSTITUTION OF NAVAL ARCHITECTS.—The date of the 
opening of the next. annual general meeting of the 
Institution of Naval Architects will be Wednesday, 
April 10, 1946. The Council inform us that they will be 
pl d to consider papers on subjects relating to naval 
architecture or marine engineering, and offers, or sugges- 
tions for papers, should be received by the end of the 
present month. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—All branches of the Tees-side iron 
and allied trades are very active and bookings include 
contracts that extend over the first half of next year. 
Heavy home and export inquiries continue, but business 
is less brisk than it has been in recent weeks, due mainly 
to producers of most descriptions ofiron and steel having 
sold as extensively as they consider advisable. -A grati- 
fying feature of the position is the steady increase in the 
import of high-grade foreign iron ore, the better supplies 
of which encourage the hope of an early expansion in the 
production of pigiron. The fuel situation also shows some 
improvement. The gap between selling prices of iron 
and steel has widened considerably, and an advance in 
the recognised market values is expected to be announced 
in the near future. 


Foundry and Basic Iron.—The tonnage of foundry 
pig iron available is barely sufficient for current require- 
ments, and the demand is increasing. Distribution 
licences are still issued cautiously. The output of 
Cleveland brands is still small and irregular, and con- 
sumers in this area are calling for larger deliveries of 
products ‘rom other iron centres. Merchants’ holdings 
of Midland foundry pig are understood to be considerable, 
and the hope is expressed that they will be able to deal 
satisfactorily with the growing requirements of the 
North East Coast founders. The output of basic-iron 
is sufficient for the increasing requirements of the makers’ 
adjacent steel-producing plants. 


Hematite, Low-Phosphorus and Refined Iron.—The 
moderate make of hematite is promptly absorbed by 
the requirements of home consumers and careful alloca- 
tion of the available tonnage is necessary to ensure 
deliveries for essential purposes. Merchants could handle 
extensive business with overseas customers if conditions 
justified the sanction of exports. Satisfactory quantities 
of low- and medium-phosphorus iron are reaching con- 
sumers, and the present deliveries of refined qualities are 
adequate. 


Manufactured Iron and Steel.—Supplies of semi- 
finished iron are equal to the increasing demand, but 
there is still an inconvenient shortage of steel semies, 
though cargoes from the Dominions are now arriving. 
Maximum deliveries of billets, blooms and bars are 
insufficient for the heavy requirements of the re-rollers, 
and any defective crops that can be used in the mills 
are readily accepted. Finished-iron manufacturers are 
busier than they have been for some time, and producers 
of most classes of finished steel have extensive contracts 
to carry out. Steel-sheet makers are too heavily sold to 
undertake new business, plate producers are more busily 
employed than at any other time this year, and makers 
of all railway requisites have well filled order books. 
The various types of colliery equipment continue to be in 
heavy demand and outputs of such articles and plant as 
pit props, arches and colliery roofings are large. 

Scrap.—Extensive deliveries of iron and steel scrap 


are reported, but good heavy grades are still in brisk 
demand. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield makers of high-grade steels 
are very well booked with orders, covering in some cases 
two and in others three years. The problem facing 
manufacturers is that the number of skilled men is 
insufficient to deal satisfactorily with orders on the 
books, while at the same time there is an urgent need 
to send representatives abroad to retain old customers 
and make contacts with users formerly supplied by 
Continental works. The representatives of Sheffield 
firms abroad are securing new business without difficulty. 
Mannfacturers are not convinced that even speedy demo- 
bilisation will solve their labour problems ; they believe 
that many former steelworkers who have been in various 
parts of the world on military duties will not take readily 
to the arduous work of steelmaking. Many orders have 
been received in the shipbuilding-material departments, 
which it is understood will be busily employed for at 
least five years. Further orders have been received for 
railway materials, and the departments producing them 
continue to be very active. 


South Yorkshire Coal Trade.—Coal supplies are still 
short, but now that many Government factories*have 
been closed and munitions manufacture greatly reduced, 
some stocks of industrial coal, held in reserve, have been 
drawn upon and are being used to supplement deliveries 
of house coal. Much more coking coal could be readily 
dealt with at the coke works. Supplies of large coke 
are a little more plentiful, but the smaller sizes are 
in very short supply. Wagon shortage is hampering 
the movement of coal, and there is little prospect of 
early improvement. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in thie 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF ECONOMIC ENGINEERING.—North-Western 
Section: Sunday, November 25, 2.30 p.m., Midland 
Hotel, Manchester. ‘‘ Economics and Factory Organisa- 
tion,” by Mr. A. Yates. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
November 26, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “ Standardisation of Ripple Control,” 
opened by Mr. T. R. Rayner. South Midland Centre: 
Monday, November 26, 6 p.m., Grand Hotel, Birmingham. 
Kelvin Lecture: “ Scientific Principles of Radio Loca- 
tion,” by Sir Edward V. Appleton, F.R.S. North-Eastern 
Centre: Monday, November 26, 6.15 p.m., Neville Hall, 
Newcastle-upon-Tyne. ‘‘ Excess-Current Protection on 
Medium-Voltage Circuits,”’ by Mr. R. T. Lythall, and by 
Mr. A. G. Shreeve and Mr. P. J. Shipton. Radio Section : 
Tuesday, November 27, 5.30 p.m., Victoria-embankment, 
W.C.2. Discussion on “ Film Forming Materials Used in 
Insulation,”” opened by Mr. C. R. Pye. North-Western 
Centre: Tuesday, November 27, 6 p.m., Engineers’ 
Club, Manchester. ‘‘ Telephone Interference from Power 
Systems,” by Mr. P. B. Frost and Mr. E. F. H. Gould. 
Scottish Centre: Tuesday, November 27, 6.15 p.m., 
Royal Technical College, Glasgow. ‘‘ Radiant Dielectric 
and Eddy Current Heating,’ by Messrs. L. J. C. Connell, 
O. W. Humphreys, and J. L. Rycroft. Also on Wednes- 
day, November 28, 7.45 p.m., Caledonian Hotel, Aber- 
deen. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield 
Branch: Monday, November 26, 7 p.m., Royal Victoria 
Hotel, Sheffield. “ Principles of Casting Design,” by Prof. 
V. M. Shestopal. Also at London Branch: Wednesday, 
November 28, 7.30 p.m., Charing Cross Hotel, W.C.2. 
Birmingham Branch: ~-Wednesday, November 28, 
7.30 p.m., James Watt Memorial Institute, Birmingham. 
Papers on “ Plate Patterns for Limited Production.” 

RoyaL INsTITUTION.—Tuesday, November 27, 5.15 
p.m., Albemarle-street, W.1. ‘“‘ Divergent Beam X-Ray 
Crystallography,” by Dr. Kathleen Lonsdale, F.R.8. 
Friday, November 30, 5.15 p.m., ‘“‘ Advances in Meteoro- 
logical Methods,” by Sir Nelson Johnson. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 27, 5.30 p.m., Great George-street, S.W.1. ‘‘ Explo- 
sives in Civil Engineering,” by Mr. James Lorimer. 
Yorkshire Association: Friday, November 30, 7 p.m., 
Royal Victoria Hotel, Sheffield. ** District Heating 
System at Harrow,” by Mr. R. F. Brooks Grundy. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, November 27, 6.15 p.m., James 
Watt Memoria] Institute, Birmingham. ‘“‘ Fuel Con- 
sumption of Motor-Cycles,” by Mr. R. A. Wilson-Jones. 

INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section: Tuesday, November 27, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘“‘ The Cost Ac- 
countant and the Production Engineer,” by Mr. W. 
Shield. Edinburgh Section: Wednesday, November 28, 
7.30 p.m., North British Station Hotel, Edinburgh. 
“‘ Modern Heat. Treatment,” by Mr. A. C. McDonald. 

RoyAL AERONAUTICAL SocrETy.—Tuesday, Novem- 
ber 27, 6.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s:Park, S.W.1. “‘ Aspects of 
German Aeronautical Development,” by Mr. W. J. Stern. 

IRON AND STEEL INSTITUTE.—Tuesday, November 27, 
7.30 p.m., Technical School, Scunthorpe. ‘“* Sinters and 
Sintering.—Part I,” by Dr. H. L. Saunders and Dr. 
H. J. Tress. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednesday, 
November 28, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘“‘ The Running 
Man’s Ideal Locomotive,” by Col. W. L. Topham. 

INSTITUTE OF WELDING.—Wednesday, November 28, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. ‘‘ Metallurgical Features of Welded 
Steel,” by Dr. H. O’Neill. 

INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
lands Branch: Wednesday, November 28, 6.30 p.m., 
College of Technology, Leicester. Presidential Address by 
Prof. Andrew Robertson. North-Western Branch : Thurs- 
day, November 29, 6.45 p.m., Central Library, Manches- 
ter. “‘ The Scientist in War-Time,” by Sir Edward Apple- 
ton, F.R.S. Institution: Friday, November 30, 5.30 p.m., 
Storey’s-gate, S.W.1. Discussion on “ Pistons and Piston 
Rings,” opened by Mr. J. S. Courtney-Pratt. 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—Thurs- 
day, November 29, 6.30 p.m., Alliance Hall, Caxton- 
street, S.W.1. “ Illumination in Photomicrography,” 
by Mr. A. G. Sabin. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 30, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Discharge of Satu- 
rated Water Through Nozzles,” by Dr. R. S. Silver and 
Mr. J. A. Mitchell. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 30, 6.30 p.m., 39, Victoria-street, S.W.1. “ The 





Task Before Us,’”’ by Mr. R. Lowe. 
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ENGINEERING. 


35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMruie san 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 


Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ £3 3 0 
For all other places abroad — 
Thin paper copies ................ £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
aewsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address, 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
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THE BRITISH MACHINE- 
TOOL INDUSTRY. 


For fully a century, the manufacture of machine 
tools has been one of the key industries of this 
country, though, for some reason, it has never 
appealed to the popular imagination so vividly as 
the production of prime movers or the execution 
of major civil engineering works. This may be 
in part because so often, in the early days of mech- 
anical engineering, the manufacture of machine 
tools was undertaken more or less incidentally 
by makers of other products, who were obliged 
to construct their own machines for specific pur- 
poses because there was no specialised branch of 
the industry to which they could turn in order to 
acquire necessary plant by purchase. Thus Mauds- 
lay, Nasmyth, Fairbairn and others entered the 
field of machine-tool production by constructing 
plant to meet their own needs and only later, when 
those needs were met and their own positions 
consolidated, did they undertake the production 
of tools for sale. For practical purposes, therefore, 
it may be said that the establishment of Britain 
as a supply centre of machine tools, available to 
all customers, probably dates from the Great 
Exhibition of 1851, previous production having been 
fairly completely absorbed by the home market 
and largely by the purely domestic market repre- 
sented by the circle of engineering firms themselves. 
There were notable exceptions to this generalisation, 
of course—Nasmyth, Clement, Muir, Roberts, 
and a few others being the principal specialists ; 
but it was in the latter half of the Nineteenth 
Century that this branch of engineering manufacture 
really acquired the status of a separate industry. 

By this time, however, various other countries 
were in the field, after a process of development in 
each case that was broadly along ‘similar lines ; 
but it was not until the present century that the 
pressure of foreign competition really became 
acute—assisted, no doubt, by home markets in the 
respective countries which were of sufficient size 
to stimulate quantity production and thus to facili- 
tate the creation of an exportable surplus that was 
not hampered by the burden of heavy overhead 
charges. Another factor which probably played an 
important part—as it still does—was the failure of 
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successive legislatures in this country to realise the 
influence on production of inadequate depreciation 
allowances ; in many cases, plant became outmoded 
long before its book value could be written off, 
but it was retained in service because reserves 
could not be accumulated sufficiently quickly to 
provide for earlier replacement. 

The 1914-18 war, while it brought much addi- 
tional business to the machine-tool industry, had 
an adverse effect upon it in subsequent years 
because of the long time taken by the home market 
to absorb the surplus tools when the war-time 
need for them had passed. Existing firms wishing 
to retool their machine shops, and new firms starting 
business after the war in fields which presented no 
special needs that the second-hand tool market 
could not meet, bought the Government surplus 
tools instead of going to the makers for entirely 
new plant. When the eventual slump began, 
therefore, the machine-tool industry was hit parti- 
cularly hard, and some makers subsisted for years 
almost solely on the orders that came from Russia, 
actively engaged in successive plans for industriali- 
sation. It is not surprising that, with the memory 
of those excessively lean years still vividly in mind, 
the industry should have resolved that the second 
world war, so recently concluded, should not cause 
a repetition of such a discouraging experience ; 
a resolve which was strengthened by the knowledge 
that the imports of tools during the past six or 
seven years have been on a scale even heavier than 
that of 1914-18. 

In April, 1945, therefore, the Manufacturers’ 
Section Committee of the Machine Tool Trades 
Association undertook the preparation of a report, 
to be submitted through the Director-General of 
Machine Tools to the Minister of Supply, on the 
need to take steps to ensure, after the war, the 
preservation in Great Britain of a strong and healthy 
machine-tool industry. The report was transmitted 
to the Minister at the end of August. Its prepara- 
tion presented various difficulties, one of the first 
arising from the lack of a satisfactory definition of 
the term “ machine tool.” The definition laid down 
by the Machine Tool Control stated that “The 
expression ‘ machine tool ’ includes any mechanical 
contrivance for cutting, forming, abrading, polishing 
or otherwise working wood or metal; and any 
standard equipment usually sold therewith.” This 
definition was obviously unsatisfactory ; for instance, 
it excluded plant for producing plastics, while 
including steel-works plant. ‘In the end, Part I of 
the standard classification of machine tool types, 
formulated for their own purposes by the Machine 
Tool Control, was adopted as a basis, but with the 
exclusion of welding and gas-cutting tools, centri- 
fugal casting machines, drawing-die polishing tools 
and certain other special items, while separate 
consideration was given to certain other categories. 

The present membership of the Machine Tool 
Trades Association, the report discloses, consists 
of 191 firms, some of whom, however, belong to 
more than one of the four sections into which the 
Association is divided. The membership of the 
separate sections, therefore, consists of manufac- 
turers, 98 firms; importers, 36; woodworking 
machinery manufacturers, 11 ; and allied trades, 93. 
On the basis of these figures, the Association claims 
that it represents ‘an overwhelming majority of 
the machine tool industry, whether viewed from the 
point of view of national production of machine 
tools or numbers of firms”; though an appendix 
to the report lists a number of important firms who 
are not members. It is claimed, however, that the 
Association might well serve as the recognised 
channel of communication between the industry 
and the Government on matters affecting the whole 
of the industry, the views of the other branches 
being ascertained through the media of their several 
representative bodies already existing. 

Important as it is, the machine-tool industry is 
not large by comparison with some others, whether 
it be judged by its annual turnover or by the 
number of persons employed. Normally, according 
to the report, it comprises rather fewer than 150 
firms, of whom only 24 employ a personnel in excess 
of 200 and only seven have 750 employees or more. 
The total number of hands recorded as being 





engaged in it in 1935 was 21,000, but during the 
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war this figure was increased to approximately 
68,000, and at the date of the report (August 30, 
1945) was still 37,500, which was stated to be 
proving inadequate to meet requirements. The 
value of the output in 1938 was about 14,000,000/., 
but war-time expansion raised this to a peak of 
46,000,000/. in 1943. About a quarter of this peak 
total represented sub-contracts or other work 
outside the usual scope of the industry, so that the 
net production of the established machine-tool 
resources of the country in that year was assessed at 
approximately 34,500,000/. Taking everything into 
account, and ‘‘allowing for a considerably improved 
mechanisation and replacement by general British 
industry over its pre-war scale,” the report esti- 
mates that an annual output of British machine 
tools to a value of 23,000,000/. at present-day 
prices, represents “‘a datum line of production 
below which it might be dangerous to sink.” The 
present rate of production is stated to be at the 
rate of 21,600,0001. per annum, whereas the demand 
is at the rate of rather more than 32,000,0001. 

The report recommends, as stated, that the 
Machine Tool Trades Association should be recog- 
nised as the “‘ channel of communication ” between 
the industry and the Government. Further recom- 
mendations are that a single Government depart- 
ment should be charged with the duty of main- 
taining permanent contact with the industry and 
that the machinery of liaison should be a Machine 
Tool Advisory Council on which the Government 
and the industry should have equal representation, 
this Council to be set up by the Minister after con- 
sultation with the Association. To deal with special 
subjects, ad hoc committees should be set up, as yhe 
occasion might require, by the proposed Advisory 
Council ; for example, it is recommended elsewhere 
in the report that a special Technical Sub-Committee 
should be appointed to investigate the question of 
making adequate provision for the manufacture of 
tools of certain types (such as super-finishing ma- 
chines, automatic form-turning machines, die- 
sinking and fine-boring machines, and machines 
for the watchmaking industry), which are essential 
for defence purposes. Such specialised machines 
represented a great part of the war-time imports ; 
although, it is pointed out, the British industry 
provided 73 per cent. of the machines required in 
Great Britain, during the war, there were some 
types which certain foreign countries could produce 
economically, but which could only have been made 
here at a financial loss. 

Attention is drawn to the steps taken by the 
Association, in collaboration with the Institution 
of Production Engineers, the National Federation of 
Engineers’ Tool Manufacturers, and the Gauge and 
Tool Makers’ Association, to establish the British 
Production Engineering Research Association and 
generally to extend on to a higher plane the research 
work that has been carried on for some years by 
the Institution of Production Engineers. It is 
considered, however, that development work, as 
distinct from research, is better undertaken within 
individual organisations than by a central organisa- 
tion ; for, as the report observes, “‘ the whole history 
of the machine-tool industry has been one of 
development, with the rare intervention of the 
introduction of completely new principles.” This 
course of progress continues, but with an increasing 
tendency for the engineering industry in general to 
consult the machine-tool manufacturer regarding 
new problems of production. During the war, in 
particular, this tendency has been particularly 
marked, to the obvious benefit of both the maker 
and the user of machine tools, and a considerable 
body of consultative experience has been accu- 
mulated, which is now at the service of industry in 
general. It is thought, that much more assistance 
might be given by the Government departments in 
close contact with industry—and, of course, by 
Parliament in framing taxation policy—to enable 
the industry to establish itself on a firmer founda- 
tion than before and, by increasing its turnover, to 
accelerate the rate of technical development. A 


somewhat novel suggestion is that the Government 
should agree to what is termed “ insurance buying ” 
of certain types of tools, the production of which, 
under peace-time conditions, cannot be manufac- 
tured in this country on an economic basis. 





THE LIGHTING OF 
ARTERIAL ROADS. 


THE adequate lighting of the main roads of this 
country is an important factor for consideration in 
connection with the traffic problem. The number 
of vehicles on the roads is increasing and it will 
probably not be many years before traffic reaches 
its pre-war volume and exceeds it. In 1943, the 
Minister of Transport estimated that it would grow 
to several times its pre-war density in less than five 
years after the war. Adequate lighting is obviously 
of importance in connection with the campaign for 
the reduction of street accidents which is now being 
undertaken. From 1939 to 1942 when the full 
blackout was in operation, there was an increase in 
road accidents during periods of darkness, despite 
the fact that vehicular and pedestrian traffic had de- 
creased. The introduction of star-lighting in 1943 
made matters worse from the accident point of view. 
It tended to increase pedestrian traffic but did little, 
or nothing to illuminate the roads and assist 
vehicle drivers. When restrictions on the use of 
motor-car headlights were relaxed, the accident 
rate tended to fall. 

Powers for the provision of street lighting in 
England and Wales are vested in all kinds of local 
authorities, but there is no compulsion to provide 
lights other than for obstructions, such as guard 
posts and traffic islands. In various areas in 
Scotland, street lighting is compulsory. In its 
final report, the Ministry of Transport Committee on 
Street Lighting, in 1937, stated that there should 
be reasonable uniformity in the lighting of portions 
of traffic routes presenting similar characteristics 
and that the present system of administration was 
not conducive to the achievement of that end. 
Actually, the present division of authority results 
in wide variations in the lighting provided in con- 
tiguous districts, with no attempt at uniformity 
on any level. An interesting survey of the whole 
question of the lighting of roads, both in its adminis- 
trative and technical aspects, was made by Mr. E. C. 
Lennox in a paper entitled “Street Lighting,” 
read before the Institution of Electrical Engineers 
on November 8. 

The cogency of the remark made by the Committee 
on Street Lighting about the unsuitability of the 
present system of administration, from the point 
of view of uniformity of practice in this matter, 
was strikingly illustrated by Mr. Lennox, by consi- 
deration of ‘‘a length of roadway passing through 
a county, the greater part of which may be regarded 
as requiring adequate lighting.” The road con- 
cerned lies in the County of Durham. It is 42-8 
miles long and runs from Longbenton to Darlington, 
passing through the areas of 22 authorities, made up 
of corporations, urban district councils and parish 
councils. The present lighting arrangements are 
recorded. In three cases they are good, one is 
good to fair, six are fair, five are poor and in seven 
cases there are none. Darlington, Chester-le-Street 
and Gosforth are good, but Newcastle is only good to 
fair, Gateshead is fair, and Durham is poor. Mr. 
Lennox has worked out the cost of installing ade- 
quate lighting throughout this road, employing 
mercury-vapour or sodium lamps, depending on the 
characteristics of the particular locality. In some 
parts, the supply could be taken from existing 
underground mains, but in others overhead lines 
would have to be run. The point of particular 
interest in the present connection is that the cost 
of adequate lighting for this traffic route would 
vary between the different local authorities from 
the equivalent rate of 0-63d. in the pound to 
one of 12s. 4d. in the pound. This investigation 
amply confirms the expression of opinion by the 
Committee on Street Lighting that ‘‘ consideration 
should be given to the responsibility for the lighting 
of traffic routes being confined to large adminis- 
trative units.” 

The main purpose of the Trunk Roads Bill now 
before the House of Commons appears to be the 
transfer of a further 3,685 miles of road to the 
Ministry of Transport, bringing the total length of 
road controlled by the central authority to 8,144 
miles. During the discussion on the second reading 
of the Bill, the Parliamentary Secretary of the Minis- 
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try of War Transport said that the possibility of 
devising some better financial system ensuring the 
provision of good lighting on main roads was to be 
discussed. In connection with the same matter, the 
Standing Joint Committee of the motoring organisa- 
tions has issued a statement which, among other 
matters, recommends the standardisation of strect 
lighting. Thesituationis of considerable complexity 
and raises the whole question of the rights and 
duties of local authorities. The Ministry of Transport 
Committee on Street Lighting recommended, in 
1937, that adjoining authorities should confer 
together with the object of securing uniformity of 
lighting on routes of common interest. There are, 
at present, no means of compelling them to do this, 
but if the cost of lighting is to be borne by the 
general body of taxpayers, acting through the 
Ministry of Transport, pressure can clearly be 
brought on local authorities to conform to some 
specified standard as a condition of receiving a 
grant. There would not, however, appear to be any 
means of bringing effective pressure to bear on 
them if they refuse to act and prefer to leave their 
section of some important trunk road either inade- 
quately lighted, or not lighted at all. 

It is not necessary to suppose that an attitude of 
this kind might be dictated by simple intransigence. 
The particular road which has been investigated in 
detail by Mr. Lennox has a length of 2-8 miles, 
lying within the area of a parish council, His 
estimate of the annual operating cost of an adequate 
lighting system on this short stretch is 1,182I., 
which probably approaches the total present rate 
income of the council. The arrangement of adequate 
lighting on a main traffic artery is a matter requiring 
considerable technical knowledge and experience, 
and a parish council might justifiably feel both that 
its officials were not competent to deal with the 
matter and that even were a consulting engineer 
engaged to plan the installation, its later adminis- 
tration and maintenance would involve an amount 
of work which it would not be justified in under- 
taking mainly, or entirely, for the benefit of through 
traffic with which local interests had no connection. 
An obvious solution would be to transfer the duty of 
lighting main routes to the county councils, but this 
would again raise the whole question of local- 
government administration and might not be 
welcomed by municipal councils who feel themselves 
entirely competent to administer their own areas. 
There is also no guarantee that county councils 
would act together. How the matter may develop 
it is impossible to say, but the indications are that 
the Ministry of rt will have to assume 
responsibility for lighting, at least, Grade A roads. 

A further important aspect of this matter is that 
if existing authorities are to be recommended, or 
induced, to bring road lighting up to a definite 
standard, there must be an agreed specification 
defining that standard. Mr. Lennox says “one 
would expect that the normal requirements of a 
street-lighting installation would be set out in a 
B.S. specification.” There is such a specification, 
B.S. 307-1927, with a 1931 revision, but it does not 
comply with the requirements which more recent 
experience and investigations have shown to be 
desirable. It is now generally agreed that for 
traffic lighting it is necessary to obtain brightness 
contrasts between objects and the background. 
This is more conveniently achieved by directing the 
light along rather than on to the roadway surface, 
utilising its selective properties. With such an 
arrangement, objects appear as dark silhouettes 
against a brighter background. B.S. 307 defines 
lighting arrangements in terms of minimum illu- 
mination rather than of contrast. Some installa- 
tions based on it ‘‘ proved to be merely powerful 
sources of glare.” The Ministry of Transport 
Committee on Street Lighting has set out a code of 
practice which Mr. Lennox considers to be the best 
that has yet appeared. The Committee consider 
that there is no half-way in the lighting of important 
routes; if they are lighted at all, they must be 
lighted to full standard. For Grade B roads the 
standard recommended is not such that car head- 
lights may be dispensed with. The post height and 
lantern output on the two classes of road should 
be such as to leave ‘‘no doubt in the mind of a 
driver which type of road he is using.” 
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NOTES. 


THe THomas HAWKSLEY LECTURE. 


THE general meeting of the Institution of Mech- 
anical Engineers, held on Friday, November 16, at 
Storey’s-gate, London, S.W.1, was the occasion of 
the delivery by Sir Edward Appleton, F.R.S., of the 
Thirty-Second Thomas Hawksley Lecture, on the 
subject of “‘ The Scientist in War Time.” The chair 
was occupied by the President, Professor Andrew 
Robertson, F.R.S. Professor Robertson, in introduc- 
ing the lecturer, reminded the audience of Sir 
Edward’s work in the sounding of the ionosphere, 
which had resulted in the emergence of the principle 
of radiolocation, and of the heavy responsibilities he 
had since 1939 carried as secretary of the Depart- 
ment of Scientific and Industrial Research. In the 
first part of his lecture, Sir Edward Appleton gave a 
review of the mobilisation of scientific workers before 
and during the war. The general policy was to 
retain research teams in industry as far as possible 
intact, but individual research workers, such as some 
from the universities, were recruited to one or other 
of the Services. He then went on to illustrate the 
type of task before the scientist in connection with 
the war, outlining some of the problems involved 
in the atomic bomb, radar and radio communica- 
tions, and research connected with armaments and 
operations. His remarks on radar and radio com- 
munications were accompanied by demonstrations 
on models and actual instruments. In the latter 
part of the lecture Sir Edward dealt more generally 
with some of the characteristics demanded of science 
in war. There had been an impression, he said, t hat 
while British achievements in pure research had been 
second to none, as a nation we were slow in applying 
the discoveries of science to practical ends; the 
experiences of the late war, however, would not sup- 
port that contention. A vote of thanks was pro- 
posed to the lecturer by Dr. H. J. Gough, F.R.S., 
who made special reference to the effective partner- 
ship that had existed between the operational, 
tactical and technical Service officers and the 
civilian scientists and engineers. The vote of thanks 
was seconded by Sir George H. Nelson. 


Tue Arm Speep REcorpD: 


As stated on page 406 of last week’s issue of EnaI- 
NEERING, the world air-speed record of 606-25 m.p.h. 
was attained on Wednesday, November 7, by a 
Gloster Meteor aircraft powered by two Rolls-Royce 
Derwent V jet-propulsion units, and to celebrate 
this notable event a luncheon was given jointly 
by the Gloster Aircraft Company, Limited, and 
Messrs. Rolls-Royce Limited, at the Dorchester, 
Park-lane, W.1, on Friday, November 16. Mr. 
T. O. M. Sopwith presided and the principal guests 
wer the two pilots, Group-Captain H. J. Wilson 
and Mr. Eric Greenwood, who flew, respectively, 
the record-breaking machine and another which 
attained a speed of 603 m.p.h. In toasting them 
jointly, Mr. Sopwith mentioned that their achieve- 
ments had enabled this country to claim the fastest 
speeds on land and water and in the air. He also 
paid a tribute to Air Commodore Frank Whittle 
for his work on the jet-propulsion gas turbine and 
to the Ministry of Aircraft Production for making 
the flight possible. Continuing, Mr. Sopwith 
mentioned that the Meteor had been designed 
originally for a speed alittle over 400 m.p.h., 
but it had been re-stressed for 600 m.p.h. and if the 
full power of the jet propulsion units had been 
utilised the speed reached could have been exceeded 
considerably. It had been decided, however, to 
limit the speed to that for which the aircraft had 
been stressed and it might be said, therefore, that 
the world speed record had been obtained under 
cruising speed conditions. In replying, Group- 
Captain Wilson pointed out that although the 
run took only 11 seconds, the work done by the 
Gloster Aircraft Company had taken about six years. 
He added that if the record were challenged he 
would like to have an opportunity of trying to beat 
it again. Air Marshal Sir Ralph Sorley, who also 
spoke, said that the result had not been obtained 
by chance but by hard work and great technical 
skill. He thought that the two firms concerned 





would not rest on their laurels but would endeavour 
to beat their own record. Sir Arthur Sidgreaves, 
of Messrs. Rolls-Royce, Limited, expressed thanks 
to the Ministry and the Government for sponsoring 
the research an development work which had led 
to the results attained, which he thought proved 
the supremacy of British aircraft as the machine 
employed was a standard R.A.F. aircraft. 


TRAINING FOR AGRICULTURAL ENGINEERS. 


At a meeting of the Institution of British Agricul- 
tural Engineers, held in London on Tuesday, 
November 20, a paper on ‘‘ The Future Training of 
the Agricultural Engineer ’’ was read by Mr. S. J. 
Wright, M.A., Director of the National Institute of 
Agricultural Engineering. Discussion of this sub- 
ject, he premised, was hampered by the lack of any 
concrete definition of an agricultural engineer and 
of any existing training system to criticise. The 
first essential, however, was to attract the right 
man—the kind of man who would be attracted, 
not by a high salary or the joys of country life 
(neither of which he was likely to experience to a 
great extent), but by the challenge of the problems 
that needed solution. Trained men were needed 
urgently for research, development and design ; 
for lectureships in the universities, for the national 
advisory services, and for the ‘‘ consumer relations ”” 
side of the manufacturing industry. The men in 
the first group must be called agricultural engineers, 
but those in the second group would be more 
accurately described as specialists in farm mechanisa- 
tion ; in both cases, however, any special training 
must be on post-graduate lines because of the time 
factor—trained men could only be produced within, 
say, five years by starting with men who had 
graduated already in engineering, agriculture, or 
whatever subject might be appropriate. Thetypical 
American curriculum was intended to produce 
‘‘ specialists in mechanical farming ’’ as much as 
** agricultural engineers ’’ in the stricter sense, and 
this seemed to meet the wishes of American manu- 
facturers, who employed such graduates in consider- 
able numbers ; but they employed these men almost 
exclusively on the sales side of the business, relying 
for design on ‘“‘the best straightforward engineers 
they could get’ because design was so intimately 
bound up with production and various commercial 
factors which were quite apart from the work that 
the machine had to do in the field. Mr. Wright 
agreed that, for design and development, graduates 
in engineering were needed. Asa short-term policy, 
he would select engineers also for research, but 
would include with them a few physicists, and 
would hope, too, that some of the agriculturalists 
(who must be trained, for other purposes) would 
develop a research bent. For university lecturers, 
he would appoint engineers also; because, if the 
university was properly staffed, there would be 
sufficient agricultural knowledge and experience 
at hand to keep an engineer on the right lines, even 
though he might be comparatively ignorant of 
farming. In general, agriculturalists needed to 
develop more “sense” of engineering and mecha- 
nics; then they would treat their machines more 
kindly and operate them more efficiently, and 
probably would accelerate the progress of machinery 
development appreciably. Most agricultural inven- 
tions originated on farms, and they would continue 
to do so. ‘‘ Knock-about experience ’ with farm 
machines was essential, and much of the strictly 
academic engineering training might well be sacri- 
ficed to obtain it ; six months’ instruction in funda- 
mentals, with 18 months of post-graduate research 
at the National Institute of Agricultural Engineering 
would do more in the right direction than any more 
intricate scheme. 


Non-Ferrovs METALS RESEARCH 
ASSOCIATION. 


* When proposing the toast of “‘The Research 
Association,” at a luncheon held at the Savoy Hotel, 
London, on November 21, to commemorate the 
25th anniversary of the foundation of the British 
Non-Ferrous Metals Research Association, Mr. H. 
Morrison, P.C., M.P., Lord President of the Council, 
gave some instances of what had been accomplished 
by research in non-ferrous metallurgy. The alu- 
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minium-brass alloy developed by the Association 
and cupro-nickel tubing, he said, were now standard 
materials for marine-engine condenser tubes and 
had enabled the Royal Navy to maintain at sea a 
much higher proportion of their ships than had been 
possible in the war of 1914-18. The Association 
had also carried out valuable work on solder in 
relation to the conservation of tin and had rendered 
great assistance to the Light Alloy Control and 
other Government departments. Another develop- 
ment which might be mentioned was L-Delay. 
This completely novel delayed-action fuse had been 
used on every front in the war, from 1941 onwards. 
The principle of its working was the stretching of a 
lead alloy by spring loading until it broke. It 
had been employed for detonating explosive charges 
and had given the enemy considerable trouble. 
In his reply to the toast, Lieut.-Col. Sir John 
Greenly, K.C.M.G., C.B.E., the chairman of the 
Association, referred to the work done by the late 
Mr. Thomas Bolton, whom he described as the 
“father” of the Association. He added that a 
special committee, set up to consider the future 
policy and progress of the Association, had proposed, 
as a target, an industrial income of 70,000I. a year, 
and he asked member firms to consider this question 
carefully. The toast of ‘““‘The Guests” was pro- 
posed by Mr. H. W. Clarke, President of the newly- 
formed British Non-Ferrous Metals Federation, 
who, in the course of his speech, mentioned that the 
Federation was particularly interested in a depart- 
ment of industrial metallurgy, recently estab- 
lished at the University of Birmingham. Sir 
Stafford Cripps, P.C., M.P., President of the Board 
of Trade, who responded to the toast, expressed the 
hope that other universities would follow Birming- 
ham’s lead. 


THe British REcorDsS ASSOCIATION. 


For the first time for several years, the Master 
of the Rolls (Lord Greene), who is President of the 
British Records Association, was able to be present 
in person to deliver his presidential address at the 
annual general meeting, which was held in the 
Vintners’ Hall, London, E.C.4, on November 13 and 
14. With much of this Association’s work, which is 
closely connected with that of the professional 
archivist, this journal is not directly concerned, 
but we have drawn attention, from time to time, to 
its endeavours, throughout the war, to ensure that 
no documents of historical importance (which 
includes many records of industrial undertakings, 
and of research work) should not be destroyed in 
the course of the various paper-salvage campaigns. 
Lord Greene emphasised the value of this work and 
also the incidental benefit, resulting from it, that 
the expertly-directed searches for records of import- 
ance—never very considerable in bulk—assisted in 
the elimination of great masses of the unimportant 
papers which, under modern conditions, accumulate 
in any large office. Part of the business of the 
annual general meeting was concerned with the 
preservation of the records of such sectional war- 
time activities as those of the Home Guard, the 
National Fire Service, and the numerous special 
duties which were undertaken by the ordinary 
citizen. In this connection, a suggestion was made 
that the Association should encourage the collection 
of records of the war work of manufacturing firms, 
many of whom have been engaged on products far 
removed from their normal output. Much informa- 
tion of this kind has been given, in greater or less 
detail, in the annual addresses of chairmen of com- 
panies, and in some instances—a notable one being 
the handsome brochure recently prepared by Messrs. 
Beyer Peacock and Company, of Manchester, and 
their associated companies—the records have been 
given a more permanent form. A primary difficulty 
in collating and preserving such records in any large 
industry is the problem of storage. We understand, 
however, from Mr. A. W. Berry, the Director of the 
British Engineers’ Association, 32, Victoria-street, 
London, §.W.1, that he is prepared to accept for 
record purposes—at all events, until some permanent 
depository can be arranged—any particulars of the 
war work of British engineering firms which may 
be sent to him for that purpose. It is to be hoped 
that other industrial associations may see their way 
to take similar action. 
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THE ROYAL SOCIETY 
CONVERSAZIONE. 


Tue Royal Society held their first post-war con- 
versazione at Burlington House, on Wednesday, 
November 14, the Fellows and guests being received 
by the President, Sir Henry Dale, O.M., and Lady 
Dale. As would be expected, a large proportion of 
the exhibits on the occasion were illustrative of the 
applications of science to the conduct of the war, 
particularly in reducing the physiological risks to 
which the personnel of the three Services were ex- 
posed by the use of modern armaments. Collective 
exhibits were arranged by each of the fighting Ser- 
vices, and referring first to that of the Royal Navy 
we may mention self-contained diving gear. 

In searching for magnetic mines and recovering 
them divers are used, but the ordinary diving 
apparatus has several drawbacks which it is the 
object of self-contained diving suits to overcome. 
One drawback is the need to use several men and 
a large amount of gear ina boat immediately 
over the mine. In the évent of the mine exploding 
the loss of life and of equipment is considerable. 
The second drawback is the great amount of time 
needed to bring up the diver after he has done his 
work. This restricts the work that can be done in a 
given period. A diver with a self-contained diving 
suit requires only one man to be in attendance above 
the water. The diver is provided with a mixture of 
oxygen and nitrogen which is supplied from storage 
bottles strapped on his back and fed through a 
reducing valve. The nitrogen-oxygen mixture is 
rich in oxygen, so that the diver does not absorb so 
much nitrogen into his system as when breathing 
air. For diving at a depth of 100 ft. he is supplied 
with a mixture containing 55 per cent. of oxygen 
and can ascend to the surface at once after being 
submerged for 90 minutes. With ordinary diving 
apparatus it requires 23 minutes to bring the diver 
to the surface after he has worked at this depth for 
only 30 minutes. The suit used by the “ human 
mine-sweeper”’ differs from that used for mine 
recovery in having a mask instead ofa helmet. The 
oxygen mixture is fed into an artificial.“‘ lung” of 
rubber round the diver’s shoulders. The connection 
from this to the mask is taken through a small 
canister in which CO, is absorbed. A valve in the 
lung can be operated by a diver to relieve excess 
pressure. The suit used in mine recovery work 
employs a helmet and other parts of non-magnetic 
material. The oxygen mixture is fed to the helmet 
through an ejector device, the purpose of which is to 
extract the gaseous contents of the helmet through 
a canister which removes the CO,. In the ejector 
the fresh oxygen mixture and the purified extraction 
from the helmet are combined before passing to the 
helmet. A valve in the latter serves to relieve any 
excess pressure. The same valve enables the diver 
to regulate his buoyancy by blowing up his blouse 
to a greater or smaller extent. Using a mixture 
containing 45 per cent. of oxygen the diver can 
return to the surface in 5 minutes after remaining 
30 minutes at a depth of 100 ft. When the depth 
is 150 ft., his return occupies 11 minutes. 

A striking item in the exhibit of the Royal Naval 
Air Service was a scale model of a modern aircraft 
carrier showing the positions of the safety barriers, 
arrester wires, and the general arrangement of the 
deck. Of particular interest in this exhibit were 
the fluorescent silk suits and ‘‘ bats” used by the 
deck-landing control officer by night as well as by 
day. For night use, the officer and the bats are 
rendered luminous by ultra-violet light, which 
causes the officer’s suit to fluoresce a bright red 
colour and the bats to glow a brilliant yellow, so 
that the officer and his signals are easily visible 
to the pilot of an approaching aircraft at a consider- 
able distance without other illumination. In 
daylight, we understand, the use of the fluorescent 
material increases considerably the distance from 
which the signals can be seen, the advantage being 
greatest in dull weather. Various types of special 
clothing were shown in the exhibit, including one 
developed for the protection of naval air crews 
from the effects of immersion in very cold water 
and another designed for use by personnel whose 
duties include the fighting of fires in naval aircraft. 





The most notable exhibit of the Army was a 
Comet tank, this being the latest design of British 
tank to be used in action during the war in Europe. 
This particular exhibit was housed in a tent in 
the courtyard of Burlington House. The early 
British tanks had a revolving observation turret 
in which two periscopes were fitted at diametrically 
opposite points. The escape hatch was in the 
centre of the turret between the periscopes, and the 
observer was in the habit of opening this to look 
out, as his periscopes gave too restricted a field of 
vision. Many casualties resulted from this practice. 
Later turrets were equipped with six equally-spaced 
periscopes and two additional ones flanking the 
forward periscope to right and left. This triple- 
periscope arrangement was carefully adjusted to 
give accurate overlapping of the three fields of vision, 
with the result that the observer had continuous 
vision through 120deg. The turret could be rotated, 
but the need for movement in service was much less 
than with the older type. Certain types of machine 
gun, notably the Besa, which is gas operated, permit 
fumes to escape into the gun compartment, and an 
experimental rig, in which a wooden box represents 
the compartment, was used to compare the effects 
produced by different types. Measurement was 
made of the carbon monoxide present in samples of 
air drawn from the compartment after a given 
number of rounds had been fired. It was found 
that slight changes in the design of the gun or 
in the method of mounting it had a marked effect 
on fume concentration. Pending the appearance 
of a machine gun specially designed for use in tanks, 
palliatives had to be employed, and one of these 
was to enclose the gun compartment completely 
and maintain a slight excess air pressure inside it. 
Experiments with the Besa gun showed that a 
reduction in air contamination to a third or a fifth 
could be obtained by maintaining an excess pressure 
in the gun compartment equivalent to half an inch 
head of water. 

The operations of the Royal Air Force, of course, 
give rise to many physiological problems affecting 
the safety and comfort of the personnel, and the Air 
Force exhibit contained many items to illustrate 
how these problems have been solved. It is now 
common knowledge that at high altitudes oxygen 
must be added to the air breathed; without it 
death ensues in a few minutes at altitudes of more 
than 30,000 ft. To teach air crews the proper use of 
oxygen, mobile low-pressure chambers are employed 
and one of them was exhibited in the courtyard. 
In its early forms, the oxygen-breathing apparatus 
provided a continuous flow into the mask. Between 
this mask and the storage bottle there was an 
adjustable reducing valve, but since, in normal 
breathing, inspiration occupies only about two-fifths 
of the breathing cycle, oxygen supplied during 
the exhalation period is wasted. To improve the 
efficiency of the continuous system, an econo- 
miser was introduced between the reducing valve 
and the mask. This is a bellows device into which 
oxygen is fed continuously through a non-return 
disc valve and from which it can be inhaled through 
a second and similar non-return valve. The modern 
mask is provided with a direct connection to the 
economiser and there are three disc valves com- 
municating to atmosphere. Two of these are to 
permit exhalation, and open outwards; the third 
is to permit the inhalation of air in the event 
of the economiser bellows being emptied of oxygen 
during a particularly deep inspiration. This third 
valve opens inwards. In early masks, the valves 
permitting. exhalation were of the reed type and 
were liable to become inoperative due to ice. The 
same trouble was experienced with disc-type valves, 
so that these are now provided in duplicate and 
are well protected from cold external air currents. 
In the most recent forms of oxygen apparatus a 
single storage and reducing valve supplies all the 
masks used in the aircraft. The reducing valve is 
controlled by the captain and feeds into a manifold 
whence branch pipes are taken to the different econo- 
misers, there being one economiser for each mask. 
When a mask is not in use its supply pipe is hung ina 
special clip the opening of which, to receive the pipe, 
automatically closes a valve to-shut off the branch 
in question and prevent leakage. 

The exhibits in the Service sections were far too 





numerous to be referred to in detail, but one in the 
R.A.F. exhibit may be mentioned briefly. This 
apparatus was used for training Pathfinder air 
bombers in visual centring on target indicators. 
Target indicators were used in the war to mark a 
specific objective and also to enclose an area with 
targets covering the whole. In the latt@r case, any 
bomb falling among the indicators might be regarded 
as effective, but in the former case the bomb had t« 
fall as near as possible to the centre defined by the 
indicators. This centre was computed to be the 
same as the centre of gravity of equal masses occupy- 
ing the indicator positions, and bomb aimers had t« 
try to judge where this centre of gravity would be 
To give them practice in making such judgments. 
apparatus was made in which the ground passing 
below the bomb aimer was simulated by a slow! 
moving black plate on which bright spots were 
scattered to represent target indicators. The bom) 
aimer, calling out to an assistant acting as the 
pilot of the aircraft, could have his bomb sights 
manceuvred over the travelling “‘ landscape ” until 
the critical moment arrived when he felt disposed to 
press the limitation bomb-release button The 
apparatus then gave a reading of his error. 

As recorded in ENGINEERING on page 380, ante, 
the jubilee of Réntgen’s discovery of X-rays has 
just been celebrated, and further to mark the 
importance of this discovery, Sir Lawrence Bragg. 
F.R.S., had arranged at the conversazione an 
extensive exhibit entitled ‘‘ X-Rays in Science. 
Art and Industry.” The exhibit included apparatus 
and radiographs of great historical interest and also 
illustrated recent advances in the investigation of 
crystal structures and the application of X-ray 
analysis to the problems of structural organic 
chemistry. Among the exhibits of historical interest 
may be mentioned X-ray photographs of the hands 
of Lord Kelvin, Arthur James Balfour and Sir 
William Crookes, taken by Mr. A. A. Campbell 
Swinton, at the soirées of the Royal Society in 
May and June, 1896. 

Another noteworthy historical exhibit was that 
arranged by Professor E. N. da C. Andrade, F.R.S.. 
to illustrate the traditional connection of the Royal 
Society with men of science of some of the Allied 
countries. Most of the exhibits consisted of 
letters and MSS. dating from the Seventeenth and 
Eighteenth Centuries, and among the authors 
names were those of such men as Benjamin Franklin, 
Cassini, Samuel de Fermat, Christian Huygens. 
Antony van Leeuwenhoek, Prince Galitzin, and 
Anders Celsius. Professor Andrade also delivered 
a lecture on the history of the Royal Society. 

The only industrial exhibit was that of the British 
Thomson-Houston Company, Limited, Rugby, who 
illustrated the development of fluorescent lighting in 
a very effective manner. Some historical apparatus 
on the firm’s stand showed an experimental tube 
of Becquerel’s used to add the red light of rhodamine 
fluorescence to that of mercury vapour, and an early 
high-voltage cold-cathode fluorescent lamp, as 
well as the modern use of 3,650 A radiation, or 
“black light,” with sulphide phosphors applied to 
the exterior ofthe lamp. The design of the modern 
fluorescent lamp was illustrated and a range of 
experimental lamps was shown, as well as some 
striking experiments in fluorescence. In one of the 
latter three vertical quartz mercury-vapour lamps 
were each surrounded by a co-axial glass tube, 
the annular space between the lamp and the tube 
containing a liquid with one of fluorescent chemicals, 
such as cadmium borate, zinc-beryllium silicate, and 
magnesium tungstate, in suspension. The fluores- 
cent liquid was made to rise and fall slowly in the 
glass tube so as to cover a smaller or greater part 
of the mercury-vapour lamp, the movement ot the 
liquids being accompanied by striking changes 
in the quality and quantity of the visible light. An 
even more effective demonstration of the effective- 
ness of fluorescent lighting was, however, provided 
by the main rooms and corridors of the Society’s 
building, which are now lighted by this means. 
As arranged, the source of the light, the fittings, 
etc., are hardly noticeable, although the illumination 
is well distributed and of good colour. Evidently, 
the linear form of these lamps renders them easily 
adaptable to the architectural characteristics of old, 
as well as of modern, buildings. 
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ENGINEERING WORK OF THE 
CLYDE LIGHTHOUSES TRUST*. 


By D. Auan Srevenson, B.Sc., F.R.S.E. 


A KEEN practical interest in assisting navigation in 
the Clyde area was taken by the Merchants’ House 
of Glasgow when it promoted an Act of Parliament in 
1755 which declared that “the entry into the River 
Clyde is extremely dangerous, whereby ships are 
frequently in great hazard of being shipwrecked, 
especially in the night-time, which might in a great 
measure be prevented by a Lighthouse on the summit 
or South-west end of the Island of Little Cumray, which 
will be a public benefit” and that “there are several 
shoals and flats in the Frith and River of Clyde, which 
if removed or marked out by Beacons would render 
the navigation more safe and commodious: whereas 
there is no fund provided for answering the purposes 
aforesaid.” The Act established the Cumbrae Light- 
house Trust with power to erect and fix beacons, 
buoys, land or seamarks in the Firth of Clyde and to 
remove shoals for the improvement of navigation below 
Greenock. This Trust appears to have been the first 
public body to be established in Great Britain for the 
express purpose of erecting and maintaining lighthouses 
and buoys, for it was not until 30 years later that the 
Scottish and Irish Lighthouse Boards were instituted, 
and that Trinity House—though possessed of rights to 
erect seamarks, but without powers to levy dues on 
shipping to provide for their upkeep—took a direct 
active part in establishing lighthouses. In 1871, 
the Cumbrae Trust was superseded by the Clyde 
Lighthouses Trust, in which one half of the trustees 
represent the interests of Glasgow and the other half 
represent the interests of Greenock and Port Glasgow. 

The essential purpose of the Trust is to assist naviga- 
tion by engineering works—the provision of lighthouses, 
buoys and beacons, fog and radio signals in the River 
and Firth of Clyde and the sea-lochs connected with it ; 
that is, the sea area enclosed by a line drawn east 
and west from the south end of Little Cumbrae Island 
and a line drawn approximately northwards from 
Newark Castle to just above Port Glasgow. Included 
in this area is the west end of the Clyde Channel from 
the sea to Glasgow, which the Trust is responsible for 
maintaining in position and depth for a distance of 
four miles. Altogether, 170 miles of navigation is 
included in the area. With the best technical advice 
they can obtain and with intimate knowledge of the 
Clyde area, the Trust can readily assess the value of 
proposed improvements and in what direction advances 
are required; hence they take the responsibility of 
adopting them before Government or semi-Government 
departments can venture to do so. 

The first Cumbrae lighthouse was an open coal fire 
placed on top of Little Cumbrae Island, over 400 ft. 
above sea level. In 1789—about two years after the 
recently invented oil lamps with chimneys and para- 
boloidal reflectors had been introduced into the new 
Scottish lighthouses erected by the Commissioners of 
Northern Lighthouses—the Trustees had planned to 
adopt this improved catoptric lighting system, and 
in 1792 they introduced it in a new lighthouse on 
Little Cumbrae, built 100 ft. above the sea and just 
on the edge of the narrow channel leading into the 
Clyde estuary. The economy resulting from the new 
method of lighting, coupled with the revenue from 
increasing traffic, enabled the Trustees to build the 
Cloch lighthouse in 1797 and Toward lighthouse in 
1812, in addition to other seamarks. The lighting of 
Cloch and Toward lighthouses also was by oil lamps 
and reflectors, and the excellent design and layout of 
the three lighthouses, towers and buildings is shown 
by their retention with but little alteration at the 
present day. 

The next great improvement in lighthouse optics 
was the introduction in France in 1819 of the dioptric 
system, in which lenses and prisms are built up in the 
form of a refractor and set in front of the illuminant. 
This system was developed largely in Scotland in the 
service of the Commissioners of Northern Lighthouses, 
and by the English and French glass manufacturers. 
In this development the Clyde Lighthouses Trust 
had no part except in the adoption of this system at 
Cumbrae and Cloch lighthouses along with the improve- 
ments of the day, such as the mercury bath to float 
the optic. At Garroch Head beacon, the Trustees 
adopted the largest size of lenticular apparatus, namely, 
an optic built up of prisms of 1,330 mm. focal distance, 
which is the largest size made. , Nowhere else has 
apparatus of such long focal distance been used in 
unattended beacons. The prisms here and at Skate 
Island beacon are made of equiangular section, which 
is also unusual in giving greater brilliancy than the 
usual design. Garroch Head beacon has sections of 
this apparatus to increase the light in the directions up 
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and down the narrow Cumbrae channel, with less 
powerful optical sections across it. 
In 1930, the Trustees decided to install a more power- 
ful light at Toward lighthouse and, on the advice of 
their engineers, introduced large glass mirrors of 1,000 
mm. focal distance. These were the first of their kind 
and a complete departure from previous lighthouse 
practice. They have been a great success in providing 
a brilliant light at a third of the cost of the customary 
lenticular apparatus. This system is a re-introduction 
and development of the old mirror system, introduced 
about 1780, which, up to 1930, every text-book on 
lighthouse optics declared to be obsolete. There is 
not much scope now in Britain for the use of this 
apparatus, as few lighthouses require the renewal of 
optical apparatus; but the mirror system has been 
adopted elsewhere in Scotland, and by the Irish Lights 
Commissioners at the Tuskar lighthouse, and before 
the outbreak of war was being manufactured for light- 
houses in France. By adopting this new development 
of mirrors, the Clyde Lighthouses Trust has introduced 
a major improvement in lighthouse engineering, which 
cheapens the cost of lighthouses and thereby must 
benefit navigation everywhere. 
Cumbrae and Cloch lighthouses have dioptric lights 
of 158,000 and 200,000 candlepower, respectively, the 
former being double-flashing and the latter single- 
flashing white lights. They are lit by acetylene. 
Toward light is a single white flashing light from mirrors 
using an incandescent oil mantle. The optical appa- 
ratus at Cloch and Toward is rotated on mercury 
floats. At Cumbrae, fuel oil is pumped up from the 
boat harbour by compressed air, which also operates 
the crane to lift stores up the cliff face. Cumbrae and 
Cloch lighthouses are equipped with radio telephones. 
In addition to the three lighthouses, there are 14 
lighted and 11 unlighted beacons. Before 1861, no 
buoys or isolated beacons bearing lights existed, though 
the need for such was great. In that year the Trustees 
satisfactorily introduced gas into Port Glasgow Perch— 
an off-shore beacon. This was a fixed light, which used 
much gas and required frequent attendance or supply by 
pipe line; but in 1880 the problem of lighting buoys 
was solved at a stroke and shipping everywhere bene- 
fited enormously when the first lighted buoy was 
established by the Trustees at Rosneath Patch, and 
soon thereafter lighted buoys were used in thousands 
all over the world. This was one of the most notable 
achievements in lighthouse engineering, as lighted 
buoys are a very convenient seamark and are of immense 
benefit wherever ships navigate. In this first buoy, 
oil gas, which could be made cheaply and was com- 
pressible without danger, was used, thus rendering 
unnecessary a large gas store. At the same time, 
means were introduced for cutting down the gas 
consumption still further and thus reducing the gas 
container to small dimensions; this gave the light a 
flashing character and enabled buoys and beacons to 
have different flashing characteristics so that they could 
be distinguished from one another—another valuable 
achievement. The Clyde was the first river to be 
lighted by buoys and beacons. As a record of this 
achievement, the original lighted buoy is now estab- 
lished, after about 40 years’ service, in the courtyard 
of Cumbrae lighthouse. The essentials of this buoy 
are not changed at the present day. Since 1933, the 
Trustees have had at Port Glasgow an electrically- 
lit flashing buoy, which they imported from America 
and it was the first to be used in Europe. In 1939, 
they extended this method of lighting to beacons and 
fitted Otter Beacon with an electric light, the electricity 
being supplied by batteries, the recharging of which is 
a simple matter as the chemicals and elements merely 
require to be partly replaced every four or eight months. 
Though the Trustees experimented with all the 
various methods of lighting buoys and beacons, they 
found it advisable to adhere to oil gas illumination as it 
gives, at less expense than acetylene or electricity, 
advantages to the navigator in that occulting lights 
(where the length of flash is longer than that of the 
eclipse) can be used and the lights can have considerable 
vertical divergence so that they can be well seen from 
the high bridges of vessels passing close to the light 
buoy. In 1945, as an alternative to oil gas, the 
Trustees introduced propane gas in several buoys, and 
this illuminant may eventually prove to be cheaper than 
oil gas and yet have the same advantages and equal 
brilliancy. There are 30 lighted and 34 unlighted 
buoys. 
Bells and gongs as fog warnings were in use in early 
times, but it was in America that fog or sound signals 
regular in operation, of specific characteristics in timing 
and of considerable power, were first used to assist 
navigation. In 1865, the Trustees established one at 
Cumbrae. It was probably the first sound signal to be 
established in Great Britain and it was not until 1875 
that the Commissioners of Northern Lighthouses erected 
their first fog signal. At the time when the Cumbrae 
signal was established considerable doubt was ex- 
pressed as to its likely value and it was even considered 
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on the project, though, in the Notice to Mariners 
describing its introduction, they “ certiorated all parties 
concerned ” that they ‘‘ must not be considered or held 
to be in any way responsible for its effect or due practival 
operation.”” Engines to supply the compressed air 
necessary for operating the signals were a novelty at 
lighthouses and a considerable risk of breakdown was 
faced, as they had to be put in charge of unskilled light- 
keepers to whom machinery was a marvel. An 
Ericsson caloric, or hot-air, engine was chosen to operate 
the Cumbrae signal. The Trustees took other novel 
steps when they introduced a fog signal operated by a 
gas engine at Kempock Point in 1875, and also when 
they introduced, as a distinction in fog signals, whistles 
of different pitches, one sounded after another—an 
innovation at Cloch lighthouse in 1874. 

The chief shipping approach to the river and estuary 
of the Clyde is through the narrow channel, 1} mile 
wide, passing westward of the Cumbraes; the great 
volume of traffic makes Little Cumbrae lighthouse one 
of the most important in Britain and any means to 
render this channel safer must be considered. In 1922, 
the Trustees decided to strengthen the aerial fog signal 
and an installation was designed which is the most 
powerful in the country. It has a total horse-power of 
120 with a period of 35 seconds between the groups of 
blasts—such a short interval being considered a neces- 
sary warning owing to the speed of vessels and the 
narrowness of the channel. The sounding instrument 
is a diaphone, which is a longitudinal vibrator or piston 
giving high mechanical efficiency. Though a British 
invention for church organs, the diaphone had only 
been used in lighthouses in Canada and the United 
States of America, apart from trialsin Ireland. A very 
large diaphone, with air-compressing plant operated by 
slow-running oil engines, was specially designed and 
installed at Cumbrae, and the engines are to-day 
practically as good as when installed over 20 years ago. 
The signal is started instantaneously whenever fog is 
observed, there being a large battery of air tanks to 
bridge the gap until the plant is pumping. The engines 
are heated by acetylene instead of the usual blow-lamp 
and are then started in the usual way with compressed 
air. The adoption of the diaphone at Cumbrae, where 
it successfully gives a fog signal of almost maximum 
possible power, led to its introduction in England, 
Europe, and elsewhere, where it is now the standard 
form of compressed air signal—the most powerful type 
of aerial sound signal. 

Another development in fog signals introduced by 
the Trustees, though not of major importance, is that 
during fog the optical apparatus of the lighthouses is 
rotated automatically by compressed air from the fog 
signals, thus avoiding the necessity for the lightkeepers 
to attend to the light and they are therefore free to 
devote their whole attention to the fog-signal machinery. 
Cumbrae fog signal gives three and two blasts alter- 
nately. The fog signals at Cloch and Toward are a 
siren and a reed, respectively. Those at Rosneath 
beacon and on Fort Matilda pier are automatic acetylene 
Bells operated by electricity are maintained 
at Gourock and Princes piers. There are eight fog 
signals belonging to the Trust. 


(To be continued.) 





FRENCH RAILWAYS.—Statistics issued by the French 
National Railways show that 90 per cent. of the wrecked 
bridges and tunnels have been restored temporarily, and 
80 per cent. of the destroyed tracks repaired. 





THE JUBILEE OF “ THE AUTOCAR.’’—The issue of our 
contemporary, The Autocar, dated November 16, marked 
the completion of 50 years’ publication of this motoring 
journal, the first of its kind in the world. Its initial 
appearance, on November 2, 1895, was aptly timed, as 
Sir David Salomons, then mayor of Tunbridge Wells, 
had just organised the first public demonstration of 
motor cars to be held in this country, and a description 
of it appeared in No. 1 of The Autocar. In the 50th 
anniversary number, the story of the development of the 
automobile is traced in detail and illustrated with 
reproductions of old photographs of great historical (and 
for some, no doubt, sentimental) interest. Mr. St. John C. 
Nixon, whose personal experience of motoring covers 
45 of the 50 years, contributes the first of the special 
articles covering automobile development, and also the 
last, a review of “‘ Law and Tax, 1896-1945,” showing 
“how the burden of taxation and restriction,on British 
motoring has grown.” Observing that in no other 
country does motor taxation even approach the British 
level, be comments that here “‘ the motorist has never 
had a fair deal at Government hands.” The new compli- 
cations foreshadowed by Lord Walkden in the House of 
Lords on November 21 offer little hope of an immediate 
change of heart, but another 50 years may bring official- 
dom to realise that the motor car is a necessity of modern 
life; and, no doubt, The Autocar will make appropriate 
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PLANT ORGANISATION AND 
MAINTENANCE FOR CIVIL 
ENGINEERING CONTRACTORS.* 
By H. O. Parrack. 


THis statement of fundamental principles of organisa- 
tion has been compiled as the result of accumulated 
evidence to the effect that the general standard of the 
application of plant to the requirements of the civil 
engineer in this country is in need of improvement. 
The methods advocated have been proved in practice 
during several years’ experience in the operation and 
maintenance ofa considerable volume of widely differing 
classes of plant, including tractors, excavators, dumpers, 
compressors, locomotives, concrete mixers, and pumps, 
together with many types of special plant and ancillary 
equipment, employed on contracts of various types 
and sizes ranging from the single machine on an isolated 
site to the relatively large concentration of plant of all 
descriptions on complex civil engineering operations. 

The Mechanical Engineer’s Duties.—Civil engineering 
construction requires both civil and mechanical 
engineers, and it is necessary to define their separate 
and conjoint responsibilities. The civil engineer may 
be something of a mechanical engineer as well. It is 
sometimes found that the same man is qualified to do 
both jobs, but this is not often the case and it is usually 
undesirable that he should undertake the joint respon- 
sibility, even when it is possible. The civil engineer 
must, in any case, be responsible for the performance 
of the contract within schedule time and to make 
certain that he does so, it is not unnatural that he may 
be inclined to overwork the plant to protect himself 
against possible but unknown contingencies. Also, the 
civil engineer is not necessarily concerned with the 
condition of the plant at the conclusion of a contract, 
but the maintenance staff is expected to provide 
efficient machines for the next similar contract. It is 
much more likely to produce continuously satisfactory 
results if a specialist civil engineer and a specialist 
mechanical engineer discuss all points of view without 
reservation, and agree beforehand what is to be expected 
from the plant so that each of them can then be left to 
concentrate on his own particular task. In order that 
he may accept responsibility for plant performance, 
the mechanical engineer should control every factor 
related thereto and particularly the materials used 
and the personnel engaged on driving and maintaining 
the plant. Thus, on a contract site, the civil engineer 
should direct where each of the machines allocated 
to his contract is to work subject to the right of the 
mechanical engineer to object to the use of any machine 
in circumstances which would be liable to result in 
rapid deterioration in its efficiency or would be likely 
to cause damage to the machine, to the ultimate detri- 
ment of the particular contract, or of future contracts. 

The mechanical engineer should also regulate the 
number of consecutive hours each type of plant should 
work without a rest period. The average new machine 
is capable of more or less heavy overload for a com- 
paratively short period, but if undue advantage is 
taken of that capacity, failures are likely to develop, 
after which it becomes almost impossible to restore the 
machine to its previous standard of efficiency. This 
statement does not apply to all classes of plant and the 
mechanical engineer should take such susceptibilities 
into consideration in regulating the hours for each 
type of machine. For example, it has been found by 
experience that a track-laying tractor, properly driven, 
adequately serviced, and correctly maintained is 
capable of an economic working life of at least 12,000 
hours, provided it is never allowed to work in excess of 
sixteen hoursa day. It has also been found by experi- 
ence that if the tractor is permitted to operate for 
twenty or more hours a day, the efficient working life 
of the machine may be less than 3,000 hours. 

It is equally important for the mechanical engineer 
to determine the length of time required adequately 
to service different classes of plant and the frequency 
with which machines should be stopped for that pur- 
pose. Such decisions should bear in mind the nature 
of the site and changes in conditions on the same site. 
For instance, a machine operating in sand or on hard 
ground needs more attention than the same machine 
working on loam or on soft ground. The civil engineer 
should decide the methods to be employed in the per- 
formance of a contract but it is generally advisable, 
except in obvious cases, to discuss with the mechanical 
engineer the classes of plant to be used. The mechani- 
cal engineer should also be consulted on the subject of 
different types of plant in the same class. In general, 
the purchase and use of a number of single machines of 
different makes is deprecated, and if it is not a consi- 
dered policy to specialise with one make of machine 
only (thus simplifying maintenance), it is at least 
preferable to purchase batches of as few different models 
as possible. 

The Main Repair Depot, Auxiliary Workshops, and 


* Paper read before the Institution of Mechanical 
Engineers on Friday, November 9, 1945. Abridged. 








Plant Yard.—According to the size of the contractor’s 
business, there should be a main plant repair depot 
and plant yard, and one or more subsidiary repair 
shops ; the latter may be established on one or more 
of the contract sites if the jobs are large enough and of 
sufficiently long duration to warrant the installation 
of the necessary equipment. Alternatively, a subsidiary 
workshop may be established centrally to a number 
of contracts if circumstances are otherwise favourable ; 
or the territory covered by the undertaking may be 
zoned, with a subsidiary workshop in each area. The 
function of the main and subsidiary depots is to under- 
take the periodic general overhaul of plant, to attend to 
maintenance on smaller contract sites and to cater for 
the storage of plant which may, from time to time, be 
surplus to requirements. In order to obtain maximum 
useful life, all plant requires general overhaul at pre- 
determined intervals. 

If a machine is brought in while it is still working 
with reasonable efficiency, the overhaul is relatively 
quick and cheap, so that the plant is out of service 
for a minimum of time. Certain parts are not allowed 
to become so badly worn that they are unsuitable to be 
reconditioned for further use ; and wear on, or damage 
to, other components caused solely by operating the 
machine in an inefficient condition is reduced to a 
minimum. It is not usually advisable to undertake 
the general overhaul of plant on a contract site unless 
special facilities have been provided for the purpose, 
because the atmosphere is generally dust-laden and 
consequently unsuitable for such operations as bedding 
in the bearings of an internal-combustion engine or for 
work on other parts of a machine which are designed 
to be totally enclosed to prevent the ingress of dirt. 

The size of a main repair depot depends on the volume 
of plant to be handled and, if possible, should be such 
that each machine can be admitted by the time pre- 
determined for overhaul. General overhaul pro- 
grammes should normally be planned to occupy the 
winter months, so that full advantage can be taken 
of having as much plant as possible at work during the 
longer daylight hours in the summer and to assist 
this procedure, labour can be transferred from site 
maintenance shops to repair depots and vice versa, as 
may be necessary. The repair depot should comprise 
a plant storage yard with high-pressure washdown, 
fitting shops, machine shop, welding shop, and working 
space for electricians, blacksmiths, and carpenters. 
It should be provided with overhead travelling cranes 
to cover the whole workshop floor area ; lifting appli- 
ances for transporting heavy components between the 
shops and the yard ; and power, light, gas, water, and 
compressed-air points in suitable itions. An 
outside recording fuel-filling station is also desirable. 

The washdown should preferably be located 
outside the works proper, but should be on the 
route taken by every machine entering the works. 
The fitting shop should be divided into bays for 
the reception of different classes of plant, and 
engine fitting should be separated from chassis and 
superstructure work. The engine fitting shop should be 
equipped with a full complement of special tools and 
testing facilities; experience has shown that, the 
better and more complete the appliances at the disposal 
of the fitters, the better and more consistent is the work 
turned out. Whenever possible, internal-combustion 
engines should be built up on a test bed and given a 
trial run before re-assembling into the chassis. It is 
not generally necessary for a plant-repair depot to carry 
facilities for regrinding crankshafts, remetalling and 
reboring bearings and other relatively complex opera- 
tions as the demand from an individual contractor 
seldom warrants the expense involved. It is usually 
cheaper and more efficient to make use of the services 
of the makers or of specialist subcontractors. 

The general fitting shop should be provided with 
benches equipped with vices, wall racks, and cupboards 
for special tools, and further wall racks to accommodate 
components stripped from the machines. A degreasing 
tank is also very useful to facilitate adequate cleaning 
and a hydraulic press is usually a valuable asset. The 
object of the machine shop is to make sundry shafts, 
pins, bushes, and other similar items, to true up slightly 
worn or distorted components, and to machine off the 
excess on parts which have been rebuilt. The equip- 
ment might include: small lathe, large lathe, milling 
machine, shaping machine, radial drill, sensitive drill, 
and hacksawing machine. A complement of thisnature 
is capable of all the machining operations likely to 
be encountered, with the exception of specialist work, 
such as precision surface and cylindrical grinding, gear- 
cutting, etc.‘ which is usually better undertaken by 
specialist subcontractors. 

The welding shop should have sufficient stationary 
are-welding plant to build up such worn components as 
are deemed suitable for reconditioning, portable arc- 
welding plant for use when it is not convenient to bring 
a repair job to the shop, and oxy-acetylene plant for 
warming up parts which may be difficult to remove or 
which may otherwise be damaged, for cutting away 
material which cannot otherwise be removed, and for 
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welding in cases where gas welding is preferable to 
avoid distortion or for other reasons. Apart from 
maintenance of the shop electrical equipment, elec. 
tricians are required to attend to machine ignition 
systems and electric control equipment, blacksmiths to 
make or straighten broken or distorted guards, brackets, 
etc.; and carpenters for such work as repairs to lorry 
decks and for making or repairing all timber structures 
on machines, and in the works. 

The procedure for the overhaul of a machine is sub- 
stantially the same irrespective of type. All surpius 
mud should be washed off before the machine is brought 
into the works. A power washing plant avoids loss of 
time in removing it by hand and keeps the shop floor 
reasonably clean. When in the works, the power unit 
should be removed from the frame and stripped for 
inspection. If an internal-combustion engine, the 
cylinder bores and crankshaft bearing journals should 
be noted for scoring, and tested for parallelism and 
ovality. If necessary, the crankshaft should be sent 
away immediately for regrinding and the bearings for 
remetalling and boring to suit; in the meantime the 
engine fitter can be working on the auxiliaries. It is 
often desirable to carry one or more complete spare 
“en for certain classes of machines if there is a 
sufficiency of them to warrant the expense. The cost 
of a new engine can be very quickly repaid by time 
saved when the machine is in the repair shops or if it is 
possible to effect the immediate complete replacement 
of an engine which might break down on a contract site. 
If the machine is electrically driven, it is preferable that 
the major electrical units should be returned to the 
makers or sent to specialist subcontractors for testing 
and overhaul as necessary, but smaller units, such as 
magnetos and fuel pumps, can generally be handled by 
the works electricians who should also attend to all 
cable work and wiring. The necessary range of testing 
instruments should be provided, and it may be advan- 
tageous to install battery-charging plant. No electrical 
gear should be reinstated in a machine other than in 
perfect condition. 

In order to avoid an unnecessary accumulation of 
materials on the floor of the shop, it is sometimes 
advisable to strip off such parts as cabs, outer protec- 
tion covers, and attachments in the yard before bringing 
a machine into the works, provided such parts are 
properly protected and receive attention in correct 
sequence with the overhaul of the rest of the machine. 
When the prime mover is being removed, the chassis 
and superstructure should be dismantled for inspection, 
but this should be done carefully and according to a 
definite plan. Nothing should be disturbed just for 
the sake of taking it to pieces. Thus, while it is essen- 
tial to remove casings and covers so that every shaft, 
bearing, and other piece of mechanism can be inspected, 
there is no sense in removing anything unless it is not 
otherwise possible to inspect or unless it is necessary to 
replace the mechanism or some part of it. It is par- 
ticularly undesirable to disturb any press fits unneces- 
sarily. If there is any indication of wear likely to 
cause trouble before the next general overhaul, the 
defective part or parts must be replaced. The purpose 
of all dismantling is to check for wear. To do this, all 
oils must be drained from sumps, and mechanisms 
should be scrupulously cleaned so that shafts can be 
checked for float and end play and clearances can be 
measured. In cases where individual components and 
sub-assemblies are removed from a machine complete, 
it is preferable for the cleaning to be carried out in a 
degreasing tank ; a very small amount of foreign matter 
only may give a false impression of wear. 

After the machine has been stripped as far as neces- 
sary, and any parts requiring attention from specialist 
sub-contractors have been sent away, it is necessary 
to decide which of the worn parts must be replaced. 
Normally, this action is taken in sections during the 
process of dismantling to permit of immediate attention, 
so that any new parts decided upon will be available as 
soon as they are wanted. Parts taken from a machine 
and not intended to be refitted should not be allowed 
to accumulate on the floor of the shop, but should be 
sent at once to a pre-determined receiving depot where 
scrap will be separated from salvage and the latter 
batched for reconditioning. The machine being ready 
for re-assembly, this should be carried out stage by 
stage. Such testing as is possible for clearances and 
for the operation of individial sub-assemblies should 
be carried out between each stage, to avoid any build- 
ing-up on a defective foundation. Correct lubrication 
should be applied, and parts which are normally painted 
when the machine is new should be repainted as the 
work proceeds until, when the machine is completely 
re-assembed, it is not only in excellent mechanical con- 
dition but is also pleasing in appearance. Finally, 
before the machine leaves the depot for work on a con- 
tract site, it should be tested, as far as facilities permit. 
These will not normally allow for testing under load ; 
but that is not of supreme importance if the work has 
been well done and proper arrangements are made for 
running-in and adjustment on site. 

(To be continued.) 
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OIL-BURNING LOCOMOTIVE ; 
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OIL-FIRED LOCOMOTIVES ; GREAT 
WESTERN RAILWAY. 


Dus primarily to the present acute shortage of coal, 
the Great Western Railway is converting 18 freight 
locomotives to burn fuel oil. The conversion, which is 
to be regarded as experimental at this stage, is being 
carried out in conjunction with the Anglo-Iranian 
Oil Company, and it is expected to provide useful data 
for determining the economies that can be secured by 
using oil instead of coal. All the converted engines 
will be used in South Wales, and two refuelling depots 
are being constructed, one at Llanelly and the other 
at Severn Tunnel Junction. The first ten locomotives 
to be converted at Swindon will be 2-8-0 tender engines 
of the “ 2800” class and the illustration above shows 
the first of these to be modified. The remaining eight 
will be 2-8-0 tank engines of the ‘‘ 4200” class. 

In the locomotive illustrated, a tank to contain 
1,800 gallons of fuel fits into the coal space of the 
tender. Refuelling points are provided on both sides 
of the tender at axlebox level just forward of the 





has been modified to make a good seal when closed. 

| The spark plates have been removed from the smoke- 
| box, and trials to find the optimum size of blast pipe 
orifice are in progress. 

Tender engines will have a range of about 250 miles, 
but converted tank engines will have a more limited 
range, the fuel tank capacity being only 850 gallons. 
At each refuelling depot three 12,000-gallon storage 
tanks are being installed. They will be filled from 
3,000 gallon travelling tanks through flexible hose 
pipes, a steam pump being used. To enable a delivery 
rate of 10,000 gallons to be maintained the viscosity 
of the oil will be reduced by steam heating. The same 
| pump, used in reverse, will re-fuel the engines. It is 
estimated that the conversion of 18 engines will save 

13,000 tons of coal per annum. 








| ENGLAND TO SOUTH 
AIR SERVICE. 


THE opening of the new direct air service from the 


AFRICA 


rear tender wheels. The two filler pipes are united! United Kingdom to South Africa operated by the 
to form a single 4-in. pipe, which is taken up verti-| British Overseas Airways Corporation, and known as 
cally through the water tank, then forward and down- | the Springbok service, has recently been announced. 
ward into the fuel tank. A float-type level indicator | In order to show the connection between the new 


is fitted. The lowest front portion of the fuel tank | 
is partitioned off from the main tank, but is kept | 
filled with fuel through holes in the partition. In| 
the main tank the fuel is kept warm by steam in a| 
pair of looped pipes, each with a heating surface of | 
84 sq. ft. Onits way to the engine, fuel passes through | 
the partition already mentioned to the space below, 
in which two more steam heating coils with a com- 
bined heating surface of 29} sq. ft. raise the tempera- 
ture still further. A Rototherm thermometer with its 
dial on the front of the fuel tank indicates the final 
temperature of the fuel as it leaves the tender. 

Leaving the fuel tank, the fuel oil passes through a 
2-in. shut-off cock and an Auto-Klean filter, and thence 
through flexible hose to a 1}-in. bore pipe running 
under the left-hand side of the footplate. A portion 
of this pipe, about 5 ft. 3 in. long, is provided with a 
steam jacket to maintain the fluidity of the fuel. A 
regulating cock controls the flow of fuel through the 
few remaining feet of pipe to the burner. This cock 
is operated from the cab through a pinion and quadrant 
mechanism giving a sensitive adjustment. The burner 
is mounted at foundation-ring level in a small chamber 
at the front of the firebox, and is directed backwards. 
It is fed with steam and is of the type in which oil 
flows over a weir on to a ribbon of steam, by which 
it is caught up, atomised and projected backwards 
at a suitable inclination into the firebox. The oil 
orifice is 2 in. wide by } in. deep, and the steam 
orifice underneath is ‘tentatively made 24 in. wide by 
0-18 in. deep. Under the burner is a small damper 
that can be pre-set. 

The firebox floor, formed from a steel plate, has six 
air holes cut in it, their combined area being 2} sq. ft. 
The air supply to these orifices is controlled by dampers 
in the firepan, which can be regulated by the driver. 
Firebricks having a high alumina content are used to 
line the floor and the lower part of the firebox. A 
standard brick arch is fitted, and the fire-hole door 





service and those previously provided, the latter may 
be referred to briefly. The South African airmail and 
passenger service was perhaps the best known of the 
pre-war Empire air services. It ran uninterruptedly 
until the entry of Italy into the war closed the Mediter- 
ranean in June, 1940. The service was constantly 
amplified and flying times reduced in the period from 
its initiation in February, 1931, to the date just referred 
to. The first trips consisted of a 10-days run via 
Cairo, Khartoum, Juba, and Kisumu (Kenya) to 
Mwanza on Lake Victoria. For the Christmas mails of 
1931 it was tentatively extended to Cape Town, 20,000 
letters being carried. In the following January, a 
regular 10} days service once a week in each direction 
was established between Croydon and the Cape. In 
those early days the journey started in Handley Page 
machines, but at Brindisi passengers were transferred 
to the all-metal ‘‘ Scipio”’ class flying boats for the 
Mediterranean crossing to Cairo, at which airport 
another change was made, this time into ‘“ Argosy ”’ 
land planes flying to Khartoum. Here “ Calcutta” 
flying boats took over to as far as Kisumu, the trip 
from that airport through Nairobi and North and 
South Rhodesia to Cape Town being completed in 
‘Hercules ”’ air liners. On some of the trips as many 
as 38 passengers and a crew of four were carried and a 
high degree of regularity was attained; thus, in 1933, 
the 593 flights scheduled from London to Cairo were 
all completed, while of the 2,314 flights scheduled from 
Cairo to Cape Town, 2,304 were completed. ¥ 

The introduction of the Empire Air Mail Scheme in 
December, 1934, necessitated alteration in the services. 
The route was taken over by flying-boats which were 
able to carry the heavier mail load, and the terminal 
was changed from Cape Town to Durban, while the 
flying schedule was cut down from 10 days to 6} days. 
The single weekly through service was increased to 
two a week and a third East African service, ending 
at Kisumu, was begun. The abolition of the sur- 








charges on mail in 1937 and the introduction of the 
flat rate of 14d. per half ounce caused an immediate 
expansion in the quantity of mail to be carried and the 
*“C” class flying-boats, which had been operating in 
the Mediterranean, were put on, the load per machine 
being 3 tons of mail, or 24 passengers; a crew of four 
was carried. Flying-boats of this class have been 
employed continuously since that date in carrying the 
South African and other Empire services up to the 
war and during it, performing a great variety of military 
duties. The British Overseas Airways Corporation 
‘* Horseshoe ” route from Durban via the Middle East 
to Karachi is even to-day served by the early “‘ Cale- 
donia,” ‘‘ Canopus,” ‘“‘ Cambria” and sister boats. 
The Southampton-Durban route as finally flown up 
to June 10, 1940, was Southampton to Marseilles, then 
onwards by way of Rome, Brindisi, Athens, Alexandria, 
Cairo, Khartoum, Juba, Kisumu, Mombasa, Dar-es- 
Salaam, Mozambique, Beira and Lourenco Marques to 
Durban. Passengers slept the four nights involved 
on land at convenient places. Feeder services joined 
the route at the following places. At Alexandria, 
for the Middle East; at Khartoum, for Equatorial 
and West Africa; at Kisumu, for Northern Rhodesia 
and Kenya; at Mombasa, for Tanganyika, Zanzibar, 
and Northern Rhodesia; and at Beira, for Southern 
Rhodesia and Johannesburg. 

The “‘ Springbok” service opened by the departure 
of one York aircraft from Hurn, the airport near 
Bournemouth, to Johannesburg, and one from 
Johannesburg to Hurn, both aircraft starting on the 
same day, namely, Saturday, November 10, 1945. The 
aircraft has a passenger capacity of 12 on the through 
journey, with an additional four over intermediate 
sectors, in addition to mail and cargo. There will 
be one service each way per week at first. The 
stages are from Hurn to Castel Benito (North Africa), 
1,506 statute miles; Castel Benito to Cairo, 1,099 
miles; Cairo to Khartoum, 1,006 miles; Khartoum 
to Nairobi, 1,355 miles ; and Nairobi to Johannesburg, 
1,869 miles. The actual flying time between the two 
terminals is estimated at 32 hours 25 minutes, but there 
is a difference in overall time. The ‘ York” from 
Hurn is scheduled to fly the 6,835 statute miles to 
Johannesburg in 68 hours 40 minutes, but the schedule 
for the machine from Johannesburg to Hurn is 62 hours. 
This performance of 6,835 miles in, roughly, two days 
20 hours can be compared with the 4 days 10 hours 
which was normally occupied on the service over the 
7,200 miles to Durban in the immediate pre-war year. 
The Springbok route will be “‘ fed” by the network of 
the B.O.A.C. Middle East services and by the services 
of the Central African and South African Airways in a 
similar way to the conditions obtaining between 1938 
and 1940. 





PRICE INCREASE OF STEEL WIRE, WIRE Rop, Etc.— 
An announcement from the Ministry of Supply states that 
on November 12 there came into force the Control of 
Iron and Steel (No. 43) Order, 1945, which increases the 
price of mild-drawn mild-steel wire, annealed mild-steel 
wire, galvanised barbed wire, wire netting, wire chain- 
link fencing, and wire rod and wire rod reinforcement 
mesh. Copies of the order, price 1d., may be obtained 
from H.M. Stationery Office, Kingsway, London, W.C.2. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the November 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, deals very frankly with 
the subject of unofficial strikes. ‘‘ For many years,” 
he says “ the most difficult job was to gain recognition 
—to establish the right to speak and act on behalf 
of the workers the unions represented. Many of the 
most bitter struggles took place on this issue, and it 
was only after a long and uphill fight that this has 
been won, and on a scale beyond the expectations of 
those who bore the brunt in the early days. Yet, we 
saw in the strike, judging by the statements of the 
leaders of the unofficial movement, something that 
looked -very much like a fight against the recognition 
of the unions. This may not have been the intention 
of the strike leaders, but it is what their attitude 
amounted to.” 


‘“* Whatever may be the merits of the dispute,” the 
note continues, “one thing stands out very clearly— 
that the strike constitutes a challenge to the principle 
of collective bargaining. Collective bargaining is only 
possible when the union is accepted as the authoritative 
voice of the workers it re mts. To think that we 
enjoy the protection of collective agreements, and 
ignore, at the same time, the foundations on which 
they rest, is not only foolish, but highly dangerous to 
the whole fabric of trade unionism. Any trade unionist 
who believes that by weakening the authority of his 
union he is likely to improve his conditions more 
speedily, is living in a world of unreality.” 


“We are apt to forget sometimes,” the writer says, 
“that there are two parties to a collective agreement, 
and two sides involved in collective bargaining. So, 
if the trade unionist who stands to gain most from it 
feels that he has the right to flout and ignore decisions 
made on his behalf by properly elected representatives, 
then he must concede the same right to the employer. 
When that stage is reached, the whole thing becomes 
meaningless, and we are back again to where we were 
one hundred years ago.” 


“ If we regard collective bargaining as a good and 
desirable thing,” he continues, “ then we have to make 
up our minds, and the sooner the better, that it can 
only be maintained on condition that both sides are 
prepared to use the joint machinery, observe the 
procedure which governs it, loyally abide by its deci- 
sions, and recognise its authority. It is when trade 
unionists forget this that they get into difficulties, from 
which, as the dock workers found out, no Government, 
and, least of all, a Labour Government, can save them.” 


In accordance with a decision of the Boot Repairing 
Wages Council, the wages of shoe repairers over 21 
years of age are to be increased by 3s. 6d. a week, and 
those of juveniles, including apprentices and learners, 
by 2s. a week. It has also been agreed that repairers 
shall have ten days’ annual holiday with pay. 


Representatives of the National Federation of 
Building Trades Employers and of the National 
Federation of Building Trade Operatives met in London 
last week to consider the claim of the unions for an 
increase of 4d. an hour. Substantial progress, it was 
officially announced, was made towards a settlement. 
A small joint committee was appointed to review the 
position, including the important problem of produc- 
tion, and to make an early report to their respective 
executives. The increase, if granted, would bring the 
craftsmen’s rate of pay up to 2s. 74d. an hour. The 
wages of labourers are 80 per cent. of those of craftsmen. 


Replying to a question in the House of Commons 
last week, Mr. James Griffiths, Minister of National 
Insurance, said that unemployment benefit would be 
one of the provisions in the National Insurance Bill 
which he hoped to present in the near future. It 
would make provision for sickness, unemployment, and 
other benefits, and they would be basic benefits for 
which no means test would be applied. 


Representatives of the Waterproof Garment Workers’ 
Union and of the Rubberproof Manufacturers’ Associa- 
tion met again in Manchester last week to consider an 
application by the unions for an increase of 25 per 
cent. in piece rates for men and women. No agreement 
was reached and strike notices were given on behalf 
of the workers. The employers, it is understood, 
offered an increase of 10 per cent. on piece rates, and 
to submit the remaining 15 per cent. to arbitration, 
provided the union joined a wages council for the 
industry. The present minimum weekly rates in the 
Manchester area are 5l. 4s. 8d. for men and 31. 4s. 2d. 
for women. 





It is estimated by the Ministry of Labour and 
National Service that there will be 300,000 unemployed 
persons in Britain at the end of this year. At the last 
count, on October 15, there were 233,326, which com- 
pared with 173,000 in September, 103,363 in July, 
and 79,043 in April. The number of unemployed is 
not regarded in official circles as excessive in view of 
the great switch-over from military service and war- 
work to civilian production. The official estimate is 
that civilian home and export industries will have 
received 2,300,000 employees during the last six months 
of the current year. 


In mid-1939, the total working population was 
19,750,000, in mid-1943, nearly at the peak of the war 
effort, 22,281,000, in mid-1945 21,571,000, and in 
September, 1945, 21,317,000. At the end of this year, 


it is expected, the working population will number | used 


20,680,000. Numbers in employment, including the 
Forces, at the same periods were mid-1939, 18,480,000, 
mid-1943 22,201,000, mid-1945, 21,428,000, Septem- 
ber, 1945, 20,884,000. It is estimated that at the end 
of the present year the number of persons in employ- 
ment, including men and women serving in the Forces, 
will be 20,005,000. 


An analysis of those working in home civilian 
industries and the export trade shows that at mid-1943 
the number stood at the low figure of 11,944,000, 
compared with 16,653,000 at mid-1939. At mid-1945 
this had risen to 12,312,000, and at September 30, 
1945, to 13,031,000. It is expected to be 14,612,000 
at the end of the year. 


Weekly average coal output in the four weeks ended 
October 27 was 3,741,900 tons, compared with 3,633,800 
tons in September and 3,875,700 tons in October, 1944. 
The increased tonnage compared with the previous 
month was raised by 629,000 workers, only 500 more 
than were employed in September. In October, 1944, 
the slightly higher tonnage was mined by 650,700 men. 
Output per man-shift last month rose to 2-76 tons— 
against 2-70 tons in September, and 2-73 tons in 
October, 1944. There was a slight decrease in 
absenteeism. 

An important resolution on the oil industry was 
adopted at a conference of area officers and delegates 
of the Transport and General Workers’ Union repre- 
senting all sections of the trade—production, refining, 
processing and distribution. ‘‘ This conference,” it 
ran, “is convinced that only by national control can 
the oil trade be operated on a progressive basis, and 
requests the General Executive Council to put the 
following proposals on the future of the oil trade 
before the T.U.C. and the Ministry of Fuel and Power.” 


“*'That every effort shall be made to extend the 
Anglo-American oil discussions into a world conference 
which shall consider ways and means of removing from 
the oil trusts the power to make decisions on oil 
exploitation and distribution, and placing the power 
in the hands of Governments representing peoples ; 
that decisions on oil imports into this country must 
be made by the Government ; that a national refining 
industry shall be built, working in co-operation with 
home oil-producing industries and with industries 
consuming oil; and that the Petroleum Board shall 
be retained in being until replaced by a board of repre- 
sentatives of the Government, oil companies, trade 
unions, distributors and consumers.’ ” 


Other resolutions adopted by the Conference dealt 
with the health of employees in the industry and their 
organisation, negotiating machinery for peace-time, 
and proposals for submission to the I.L.0. Petroleum 
Committee. 


The Board of Industrial Relations in Alberta, 
Canada,. has issued an Order requiring that all classes 
of employees in the coal-mining industry be given two 
weeks’ annual holiday with pay at the basic daily wage 
rate. To be eligible for paid holidays, the employee 
must, between April 1 and September 30, in any year, 
have been continuously employed by the same employer 
for at least 12 months, and not have been absent from 
work during that period for more than 90 days (includ- 
ing Sundays, holidays, and vacation) except for reasons 
beyond his control. 


An Act passed by the Colombian Government lays 
down, with regard to the fifteen days paid holiday 
each year, to which employees are entitled, that an 
employer’s obligation to grant a holiday may not be 
discharged by a money payment while a contract of 
employment is in force. The ‘holiday periods, however, 
may be made cumulative, by agreement, for not longer 
than four years. 





STAINLESS STEELS FOR TURBINE 
BLADING.* 


By J. H. G. Monyrenny, F.Inst.P. 


So far as the author is aware, stainless steel wag 
first used as a blading material about 30 years ayo, 
when a few blades were inserted experimentally in a 
turbine in which the bulk of the blading was of 5 per 
cent. nickel steel; examination of these blades after 
periods of use and also of other blades which were 
inserted at somewhat later dates in other turbines, 
showed that they had behaved excellently. At that 
time the only form of stainless steel available was the 
one commonly used for cutlery, which contained about 
12 per cent. chromium and 0-3 per cent. carbon. It 
was appreciably harder than blading material previously 
and caused some trouble in fabrication processes, 
It was more difficult to cold-roll or cold-draw into 
blading form and it was liable to harden intensely 
and become rather brittle at brazed joints, though 
these undesirable changes in properties could be lessened 
by modifications in brazing procedure or, if produced, 
could be removed by subsequent tempering. These 
difficulties were greatly minimised by the successful 
commercial production in 1920 of “ stainless iron ” by 
Messrs. Brown, Bayley’s Steel Works, Limited. Stain- 
less iron differed in composition from the stainless steel 
previously available, having a distinctly lower carbon 
content—about 0-1 per cent.—but, as a result, it was 
much softer than its predecessor'and when brazed 
not only hardened to a much smaller extent, but also 
retained a quite adequate degree of ductility. Since 
that time it has been used for blading to a far greater 
extent than any other form of stainless steel and 
probably also than any other corrosion-resistant metal. 
It has, in fact, given successful results under all normal 
conditions of use until fairly recently when evidence 
has indicated that it might suffer corrosion, sometimes 
of a quite intense character, ifthe turbine in which it was 
fitted was fed with steam contaminated with chlorides. 
Corrosion troubles due to chloride contamination of the 
steam fed into a turbine have varied considerably ; 
they have been acute in some cases and negligible in 
others, but their presence led to the question of replacing 
stainless iron with some more resistant form of stainles 
steel. Several types of stainless steel are less prone 
to suffer chloride attack and some of them have already 
given successful service over periods of years. 

The properties desirable in material for turbine 
blading would appear to be, firstly, adequate strength— 
coupled with sufficient toughness and ductility—at 
working temperatures to resist the stresses to which 
the blading will be subjected during use; secondly, 
sufficient resistance to corrosion and erosion that the 
blading made from it retains its original shape and 
smooth surface under working conditions in the turbine ; 
thirdly, its properties, particularly its strength, tough- 
ness, ductility and resistance to corrosion, should not 
be adversely affected to any marked extent by pro- 
longed heating at — temperatures ; finally, 
its rate of expansion when heated should preferably 
not differ materially from that of the steel used for the 
rotor and casing of the turbine. In addition, the metal 
should respond well to the methods commonly used 
for the fabrication of blading and for fixing it firmly 
in position in the turbine. It should be amenable 
to hot and cold working processes, and be machinable 
without difficulty. In certain cases also, it should 
be capable of being welded or brazed with ease and 
without significant detriment to its physical and 
chemical properties and of responding satisfactorily to 
such special processes as ‘‘ casting-in.” 

The list is long and somewhat formidable and some 
of the desired properties can hardly be described as 
compatible. Stainless iron, however, possesses them 
in good measure. When hardened and well tempered 
at 700 deg. C.—the condition in which it is ordinarily 
used—it has a tensile strength at atmospheric tempera- 
ture of about 35 tons per square inch, and a yield point 
of about 24 tons per square inch, together with ample 
ductility and toughness ; and these properties are not 
appreciably affected by prolonged heating at any steam 
temperature in use or envisaged in the near future. 
It is readily cold worked and machined in this condition, 
but, if desired, can have its tensile strength reduced by 
suitable annealing to about 30 tons per square inch, 
thus making it still more amenable to cold-working 
operations. It hardens to some extent—though rarely 
to a value above about 320 Brinell—on cooling from 
brazing temperatures, but generally retains reasonable 
ductility when so treated. If considered essential, 
the induced hardness can be removed and the lowered 
ductility restored to its original value by tempering at 
700 deg. C. Stainless iron may also be satisfactorily 
fitted into nozzle boxes of cast iron or bronze by the 





* Paper presented at a meeting of the Institute of 
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“ easting-in ” method, though it may not be advisable 
to use it with the non-ferrous alloy owing to the possi- 
bility of electro-chemical action developing between 
the two metals and to their differences in rate of expan- 
sion. Finally, its coefficient of expansion when 
heated is slightly lower than, but substantially the 
same as, that of mild steel and of the low-alloy steels 
commonly used for the rotors and casings of turbines ; 
typical values are given in Table I, herewith. 


TABLE 1.—Coefficients of Expansion. 
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A higher tensile strength than is normally possessed 
by stainless iron can readily be obtained by increasing 
the carbon content toasmallextent. Stainless iron con- 
tains not more than 0-15 per cent. carbon and fre- 
quently, when used for turbine blading, not more than 
0-12percent. By raising carbon to 0-15 to 0-20 percent. 
or 0-20 to 0-25 per cent., tensile strengths of about 
45 or 50 tons per square inch are easily obtainable. 
Such materials are, of course, stainless steels and not 
stainless irons ; they are readily machinable, but not so 
easily cold worked as the lower carbon stainless iron. 
When they are cooled from brazing heats, they harden 
to a more pronounced degree than stainless iron and 
may easily reach a Brinell value of 450 to 500, in which 
condition they lack ductility ; the induced hardness 
can, of course, be removed and the original ductility 
restored by tempering at 700 deg. C. Although steels 
such as these can be cold rolled om drawn into blading 
sections, they are probably more suitable for blades 
with integral roots, which are machined from heat- 
treated bar and are fastened mechanically into the 
turbine. They can be brazed successfully if care is 
used. Their coefficients of expansion do not differ 
appreciably from that of stainless iron and their corro- 
sion resistance is of the same order as, though slightly 
less than, that of stainless iron of the same chromium 
content. Prolonged heating at high steam tempera- 
tures has no appreciable effect on the tensile strength 
or ductility of these steels, though it may reduce their 
impact value at ordinary temperatures; the steel 
remains quite tough while it is hot. 

The principal, if not the only, trouble which has 
occurred with stainless iron in practice has been due to 
corrosion, which has developed under certain conditions 
in turbines fed with contaminated steam. Greater 
resistance can be obtained by increasing the chromium 
content, or by adding large quantities of nickel, or 
both, and certain alternative types of stainless steel 
have been used, or proposed for use, for blading which 
may be called upon to resist chloride attack during use. 
Improvement in some particular property of an alloy, 
however, frequently leads to modifications, not always 
desirable, of other properties and none of the more 
corrosion-resistant steels has quite the same all-round 
combination of desirable properties found in stainless 
iron. This does not imply that they are unsuitable for 
blading, but that modifications in fabrication or in 
methods of use may be necessary. It may be con- 
venient, therefore, to assess the usefulness of these 
other types of stainless steel for blading by considering 
how their essential properties differ from those of stain- 
lessiron. These alternative types may be conveniently 
grouped into four categories, namely, (a) low-carbon 
stainless irons, and steels containing about 16 to 18 per 
cent. chromium ; (b) steels containing about 18 per cent. 
chromium together with sufficient nickel—generally a 
minimum of 8 per cent.—to make them stably austenitic 
(generally small amounts of other metals, such as 
titanium, columbium, silicon, molybdenum, are added 
tosuch “* 18/8 ”’ steels for metallurgical or other reasons); 
(c) steels containing 11 or 12 per cent. chromium 
together with about 36 per cent. nickel; and (d) steels 
containing about 18 per cent. or more chromium 
together with considerably higher nickel contents than 
those in group (b). Some comparison should also be 
made with one non-ferrcus alloy, Monel metal, which 
has been successfully used for blading; it contains 
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essentially about 70 per cent. nickel and 30 per cent. 
copper. 

Resistance to Corrosion.—If it could be guaranteed 
that the steam were in fact pure, the corrosion problem 
would not present any difficulty at temperatures up to 
at least 600 deg. C. (about 1,100 deg. F.). Experience 
over a number of years has shown that, with this 
proviso, the 12 to 14 percent. chromium steels will resist 
quite satisfactorily the attack of moist or dry steam 
up to the maximum temperatures regularly in use ; 
appreciable attack on the stainless iron commences 
only when much higher temperatures are reached. 
Steam and ordinary carbon steel react at a low red 
heat, producing hydrogen and iron oxide. The s 
of this reaction is slow up to about 500 deg. C., but it 
increases at higher temperatures. If the carbon steel 
is replaced with stainless iron, the incidence of the reac- 
tion is delayed until considerably higher temperatures 
are reached ; in this case, no appreciable formation of 
hydrogen occurs below about 650 deg. C. Tests carried 
out in the author’s laboratory showed that, whereas 
the passage of superheated steam at a pressure of 
160 lb. per square inch through a mild-steel tube 
electrically heated to 550 deg. C. led to the production 
of half a litre of hydrogen in four hours, no formation 
of hydrogen could be detected when a stainless-iron 
tube was substituted and the experiment continued 
for 223 hours. Appreciable hydrogen formation was 
not observed until the temperature of the stainless-iron 
tube reached about 650 deg. C. (1,200 deg. F.) and a 
still higher temperature would be required if the 
chromium content were raised above 12 per cent. 

In spite of all precautions, steam fed into a turbine 
may contain inorganic salts carried over from the 
boiler and of these, the most serious from the point 
of view of corrosion are chlorides. Prolonged contact 
of moist particles of certain soluble salts, particularly 
chlorides, with corrosion-resistant alloys, may cause 
the latter to be pitted. Action of moist salt particles 
in this manner is actually more severe than that of 
either the dry salt or a solution of the latter in water ; 
it may be expected, therefore, that the actual effects 
produced on turbine blading by particles of salt 
deposited thereon will depend on the moisture condi- 
tions existing where the blading is situated. The first 
few rows of blades, in contact with highly superheated 
and perfectly dry steam, will remain dry, together 
with any salt particles which may lodge on their 
surfaces. Farther along the turbine, condensed mois- 
ture will appear and will moisten the salt particles 
which may be deposited on blade surfaces there. It 
is probably at this stage that the hot moist salt particles 
have their greatest corrosive effect. At still later 
stages in the turbine, at the low-pressure end where 
the steam temperature is much lower, the amount of 
condensed moisture present is probably sufficient to 
wash off the blading any particles of salt which may 
have been carried so far through the turbine, and 
corrosion troubles due to chlorides are hardly likely to 
arise unless working conditions are very abnormal. 

All turbines, however, do not run continuously under 
steady load. They may have shut down periods or 
they may work under fluctuating loads which may be 
met by temporarily cutting out certain stages in the 
high-pressure cylinder. In either case, condensation 
may occur in the rows of blading which previously 
were surrounded by dry steam, but through which live 
steam is no longer passing ; if this occurs, the dry salt 
particles which had previously been deposited on the 
blading will become moist and will have an oppor- 
tunity to initiate pitting in the blading. The pitting 
action will be considerably intensified should air gain 
admittance into the turbine, the corrosive effect of 
salt particles in the presence of both moisture and air 
being more severe than if air is absent. 

Although adequate resistance to the action of pure 
steam is obtained with all kinds of stainless steel in 
commercial use, experience has shown that the 12 per 
cent. to 14 per cent. chromium steels are liable to 
become pitted should there be appreciable chloride con- 
tamination ofthe steam to which they are exposed. Such 
pitting is more likely to occurin the blading in the early 
and intermediate stages of the turbine than in those 
at the low-pressure end, and the actual amount of it 
will vary considerably with working conditions. It is 
a fact that stainless iron containing 12 per cent. to 
14 per cent. chromium has given satisfactory service 
for many years in by far the greater part of the blading 
of turbines in land power plant working with steam up 
to at least 900 deg. F. It has also been satisfactory in 
many marine turbines, but has corroded in otherse It 
seems possible that certain examples of severe corro- 
sion of stainless-iron blading in marine turbines during 
the war period have resulted mainly from the admission 
of air into the turbines during shut-down periods when 
condensation had occurred; there had been chloride 
contamination, and the salt particles previously 
deposited on the blades were thus enabled to exert a 
rapid pitting action. 

(T'o be continued.) 





SOME PROBLEMS OF THE METALLIC 
STATE.* 


By Str Lawrence Braaa, O.B.E., F.R.S. 


I must make it clear that I am discussing the metallic 
state from the viewpoint of a physicist, not that of a 
metallurgist. A metallurgist has a wide knowledge of 
the properties of metals, and of the practical uses to 
which they can be put. A physicist is handicapped by 
his ignorance of this wide field. He is interested, on 
the other hand, in the fundamental question of the 
nature of the metallic state in general. What he has 
to offer is a set of fundamental ideas which may be 


peed | described as useful currency, a language in which it is 


possible to express knowledge and arrange ideas. It 
may be claimed that, though this is a less tangible 
contribution than the more practical one made by the 
metallurgist, it has a very real value. It enables one 
to see relationships in a broad way, and it may suggest 
lines of experiment. With this excuse for venturing 
into a field in which I can claim so little special know- 
ledge, I will try, starting from fundamentals, to outline 
what gives to metals their characteristic properties, so 
different from those of other states of matter, and in 
particular to deal with that important problem, the 
factors which determine the mechanical strength of 
metals. 

It is a national characteristic that we like to think 
in terms of models. When the constituent parts of 
atoms were discovered, the first models pictured elec- 
trons revolving round the nucleus like planets round a 
sun; but, although a billiard ball is made up of atoms, 
an atom is not made up of little billiard balls. Why 
should it be ? It required a great revolution in thought 
to reach this philosophical conclusion, and to under- 
stand that the mechanical laws of large-scale events 
which we owe to Newton need not necessarily, and 
indeed obviously do not, apply to events on the atomic 
scale. All pictures, therefore, of atomic events in terms 
of familiar concepts are imperfect. They are not 
completely false, since there is no abrupt break between 
large and small scale. It helps to understand what is 
happening in a metal if we talk in terms of models, 
with the proviso that the model is merely a crude 
analogy. 

A metal atom is an atom which, to the chemist, is 
markedly electropositive. Interpreting this in terms 
of atomic structure, it has one or more very loosely 
held electrons, which are easily stripped off, leaving a 
positive ion behind. When a number of such atoms 
come together to form a mass of puye metal, these 
loosely held electrons are shared in common by the 
whole mass. To make a mechanical analogy, let us 
picture a number of positively charged spheres, ball 
bearings, for example, with an insulating coating over 
them so that they cannot lose their charges. Then 
picture these immersed in a conducting liquid with a 
corresponding negative charge. The positive spheres, 
left to themselves, would fly apart since they repel 
each other; but the negative liquid holds it all together 
by the attraction between positive and negative. The 
whole mass will, indeed, tend to pack itself together 
into the smallest possible space, because in that way 
the positive and negative charges get as close together 
as they possible can. This is the picture I would like 
you to have in your minds while we discuss metallic 
properties. On the one hand, there are no bonds 
between atom and atom in a metal; on the contrary, 
the metal atoms, or rather positively-charged metal 
ions, actually repel each other. There is, so to speak, 
perfect lubrication of the spheres in our model, which 
are free to alter their relative positions without break- 
ing any bonds. On the other hand, the whole mass is 
made coherent by the common negative fluid (the free 
electrons) which permeates it, and causes the atoms to 
pack together very closely. Merely by having this 
imperfect model before us, we can understand the 
origin of the important characteristics of a metal. 

A metal can be deformed without breaking the 
continuity of its structure. Metals can be hammered, 
rolled, drawn, or pressed. They are not the only forms 
of matter which have this property of plasticity, but 
they have it in a marked and characteristic way. One 
can see why they can undergo large changes in form 
without destroying their coherence, as in the beating 
out of fine gold sheet. There are no bonds between 
atom and atom to be broken. Their relative positions 
can be altered to any extent, and the common electron 
sea permeating them will continue to bind the whole 
mass together. 

The strength of a metal depends in a very sensitive 
way on the perfection of its structure, in the inverse 
sense. In other forms of matter, imperfections imply 
flaws which reduce the strength. In a metal it is just 
the other way. The highly perfect single crystal of a 
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metal is very soft and weak, but the more its perfection 
is destroyed by distorting it (cold-work) the stronger 
it becomes up to a certain final limit. In a broad 
qualitative way, we can see what is happening by 
analogy. There is very little resistance to the slithering 
of the sheets of atoms in the metal over each other, 
for in our model we picture a perfect lubrication of the 
packed sphere. The strength of a metal comes from 
jamming or confusion. To make a metal strong, we 
must introduce confusion into it, either by cold-working 
it or by putting into a pure metal foreign atoms of a 
different kind which spoil its regular structure, such as 
carbon in steel or copper in Duralumin. 

A metal can undergo changes far below the melting 
point which profoundly alter its physical properties. 
A rearrangement of its atoms can take place while the 
whole structure remains solid. Homogenising, tem- 
pering, annealing, hardening are examples of these 
transformations taking place in the solid phase, and 
indeed one of the most valuable properties of metals 
and their alloys is just this property, by which, for 
instance, steel can be made to take a desired form while 
easily worked, and subsequently hardened. This pro- 
perty is again due to the ease with which atoms in a 
metal can change their relative positions without a 
breakdown in the continuity of the structure. At any 
given moment, a very minute fraction of the metal is 
undergoing the change, the remainder being un- 
changed. In the solid state, heat is a series of elastic 
waves of a wide range of wavelengths, traversing the 
body in all directions. If we warm the body suffici- 
ently, the storm becomes so rough that the waves 
“break.” They build up here and there by inter- 
ference to form an intense local disturbance which 
enables atoms to rearrange themselves in a new con- 
formation. It is as if the metal were momentarily 
melted at that spot. By the laws of chance, each 
portion of the metal sooner or later is the seat of one 
of these disturbances. The average tendency will be 
to cause the metal to pass from a state of higher to 
one of lower energy. Diffusion of atoms through the 
structure takes place by such movements. Copper 
atoms are rearranging themselves inside the aluminium 
crystals when hardening of Duralumin takes place at 
room temperature. : 

Metals can be alloyed with ease, and a metal phase 
may vary in composition over a wide range. In other 
types of compounds between different kinds of atoms, 
there are definite bonds and there must be a precise 
ratio of the elements in order that these bonds may 
exist. In a metal, the bonds are between the positive 
ions on the one hand and the common electrons on the 
other. The substitution of one positive ion for another, 
as long as it is not too incompatible in size, does not 
alter profoundly the mechanics of the structure. Since 
the composition can be varied continuously over wide 
ranges, the properties can also be varied continuously, 
and this is a further special advantage of the metallic 
state. 

The difficulty of formulating a quantitative theory 
of the strength of metals is due to the peculiar feature 
which gives them their strength. We surmise in a 
qualitative way that the strength is due to imperfection, 
but it is not easy to define imperfection mathematic- 
ally. There are certain features of the plasticity of 
metals, however, which I believe may indicate a possible 
line of approach. Other states of matter than the 
metallic state exhibit plasticity. The new synthetic 
materials which we call plastics are an example, but 
their plasticity is of a different type. Many plastics 
can be moulded, pressed, or extended when above their 
softening temperature, but they differ from metals in 
that they have no definite strength. Small forces will 
distort them if applied for a long time. A metal, on 
the other hand, behaves elastically until the applied 
stress reaches a certain point, and then yields rather 
suddenly. The elastic limit is not absolutely definite, 
for the stress-strain curve is rounded off in its neigh- 
bourhood, but for practical purposes we may take it 
that yield occurs at a definite point. Mechanical 
engineering would be impossible if this could not be 
assumed. 

The fundamental difference between plastics and 
metals is this. A plastic is essentially a completely 
disordered structure. A tangle of polymerised mole- 
cules is held together by weak cross links which, at the 
softening temperature, are frequently broken by the 
thermal storms I have described above. If there is 
no external stress, they tend to re-form in the same way 
when the local storm has passed, but if there is a stress 
they can re-form in a new way which relieves part of 
the strain. Since there is an infinite variety of con- 
formations, there will always be some places so weak 
that the smallest force will suffice to produce a yield, 
given sufficient time. A metal, on the other hand, is a 
completely organised form of matter. True metals are 
inherently crystalline, the atoms always tending to 
pack in a regular array. 

The movement of glide in a metal, as many re- 
searchers have shown, consists in a sliding of the densely 
packed atomic planes over each other, in the direction 








of rows of closely packed atoms. When the sheets of 
atoms slide over each other as in Fig. 1, opposite, a 
very small movement of glide is an impossibility. 
Either the atoms all “ move on one ” as shown in the 
figure, or they do not move at all. There is in fact a 
quantum of slip equal to the distance between neigh- 
bouring atoms, and the slip of one plane over another 
must be an integral number of these quanta. It is not 
as in a plastic, where the infinite variety of configura- 
tions makes slips of any size possible. The existence 
of this quantum of slip is the feature which determines 
the elastic limit of a metal. 

The elastic limit of a pure metal like copper depends 
upon the previous history of the specimen. If the 
copper is carefully annealed, it is at first very soft, 
and a small force causes a yield or permanent deforma- 
tion. Fig. 2, opposite—the values in which are 
approximately correct for pure copper—shows a typical 
stress-strain curve, stress being plotted vertically 
and the strain horizontally. From 0 to A the deforma- 
tion is reversible, and is within the elastic range. Ona 
diagram to this scale, the elastic yield is so small that 
OA appears to be vertical. At A the elastic limit is 
reached ; it is, in actual fact, not so sharply defined as 
is shown in this idealised diagram. When the stress is 
further increased the metal begins to yield, a permanent 
deformation remaining when the stress is removed. The 
pgp becomes stronger the more it is deformed, and 
if we stop at the point B, release the tension, and then 
apply it again, we get a longer elastic range BO’. The 
properties of the metal in this state would be repre- 
sented by a curve with O’ as origin. Finally the metal 
breaks at the point C. The extent of the elastic range 
OA depends upon the state of the metal, being very 
short if it has been subjected to prolonged annealing. 

What is happening inside the metal to make it 
stronger as deformation proceeds ? The specimen is 
composed of a mass of single crystals, which are very 
perfect when carefully annealed. The deformation 
must break down these crystals in such a way that they 
are no longer perfect. X-ray evidence confirms this. 
The X-ray reflections from the annealed crystal grains 
are sharp spots, but when the metal is cold-worked 
these spots are smeared out into a diffuse blur. As a 
first approximation, we may picture the initially 
perfect crystal as broken up into a mosaic of elements 
like the slabs in a crazy pavement, each perfect in 
itself but orientated somewhat differently to its neigh- 
bours. The surfaces of separation, or cracks of the 
crazy pavement, are like the faults in the earth’s 
structure where strata have moved relatively and no 
longer correspond. This may be too idealised a picture, 
for there may be curvatures or wrinkles of the atomic 
sheets without a break of continuity, but it will serve 
for the time being. These fragments of perfect struc- 
ture may be called the mosaic elements of the crystal. 
It should be realised that they are not the crystals we 
see when we polish and etch aspecimen. Such crystals 
may retain their identity when the material is distorted, 
as in rolling. The mosaic elements form the structure 
inside each crystal which has been compared to a 
crazy pavement. 

We now have a measure of “imperfection.” A 
parameter ¢ may be defined as the average distance 
between faults, where unconformable mosaic elements 
meet. Itis a measure of the average range in the metal 
over which the same pattern of arrangements extends. 
As a crystal is deformed, ¢ becomes smaller and the 
strength goes up. There is, however, a limit to the 
increase of strength with cold-work. It would appear 
that, however much distortion the metal suffers, it 
can never be broken down into mosaic elements less 
than a certain characteristic size. The self-annealing 
tendency even at room temperature is too great and 
the minute elements of mosaic, if momentarily formed, 
coalesce to form larger groupings. 

The movement of gliding illustrated in Fig. 1 can 
only take place in a perfect portion of the crystal. 
The parameter ¢ therefore determines the free run 
of an elementary gliding movement. Suppose, as 
in Fig. 3, opposite, that a crystal is subjected to a 
shear strain which is distorting it, and that the line 
D, D, of length ¢ represents a possible plane of gliding. 
We wish to know how far the crystal must be strained 
before it will slip along D, D,, for this will determine 
the elastic limit of the material. The shear strain is 
measured by an angle @, and to represent this graphi- 
cally the dotted lines in Fig. 3 are initially perpendicular 
to D, D,, but are slanted over at an angle @ in Fig. 4. 
If slip occurs, the part above D, D, moves to the right, 
and that below to the left, with a relief of the strain 
as in Fig.5. The energy per unit volume of a strained 
material is measured by 4n6* when 2 is the modulus 
of rigidity. 

I now come to the central idea of the argument I 
wish to present to you. Itis clear that some movement 
of slip along D, D, will relieve part of the strain 
throughout a part of the crystal, the area of which in the 
projection is not precisely defined but which we may 
take to a sufficient approximation to be ¢?. As we 
have seen, however, the metal cannot make a slip 








movement of any arbitrary amount. It must be at 
least a jump of “ one atom on,” a distance which we 
will call s. The angle @ is reduced by this jump, by 
an amount which varies from place to place, but again 
it will be clear from Fig. 4 that in the important area 


The 
precise constants can be calculated, but I will not com. 
plicate the argument by putting them in, for the 
approximation is necessarily rough. 

t may now be clear that, if the strain @ is greater 


it will be reduced approximately to @ - 


than “ energy will be released by slipping, and so 


slipping will take place if it is ‘‘ triggered off” by some 
thermal shake in the metal. On the other hand, if 9 


is small compared with 5, the strain will be worse in the 


reverse direction after slip than it was before, so there 
will be no tendency to slip. We conclude that the 


strain at which slip begins is approximately ; when 8 


measures the least unit of slip (one atomic distance) 
and ¢ is the measure of the range over which slip can 
take place. 

This point is so important that I may take a simple 
instance to illustrate what I mean. Suppose A B in 
Fig. 6(a) to be a spring, one end of which, B, can 
slide up and down arod. Ifit is stretched as in Fig. 6 (b) 
by moving the end A to A’, B will tend to slide upwards 
onthe rod. Suppose now that B must either stay where 
it is, or do — of unit amount to such positions as 
B’ B’, etc. If AA’ is small compared with B B’, 
there will be no tendency for the B end to jump to 
its next position, since it would have more energy of 
compression after the movement than of tension before. 
On the other hand, if A A” is larger than B B’, a move 
will release energy and will take place (see Fig. 6 (c) 
and (d)). In a paper read before the Institution* 
as part of the General Discussion on Radiological 
Testing last year, I illustrated the process of slip in 
metals by a model consisting of small bubbles floating 
on a water surface. Reference may be made to this 
paper, which contains illustrations. 

We have seen that each mosaic element into which 


the crystal is broken up withstands a strain ‘ before it 


yields. The corresponding stress is _ 


coefficient of rigidity. Hence we may expect the elastic 


, when n is the 


ait ns 
limit to occur at a stress > 


an estimate of t is needed. Here the evidence is very 
uncertain. The broadening of X-ray diffraction has 
been adduced as evidence, but it is difficult to separate 
broadening due to small particle size, the effect we 
are looking for, from broadening due to locked up 
strains in the cold-worked material. Woodf gives the 
following figures for ultimate particle size deduced 
from the breadth of X-ray lines, assuming all broadening 
to be due to this cause, but as he points out, these 
figures can only be taken to be lower limits since strain 
broadening may also contribute and indeed may be 
the main cause. 


To put this into figures 


Copper 0:7 x 1075 cm. 
Nickel 1-2 x 10-5 cm. 
Silver oat = .. 0-8 x 1075 cm. 
Iron it ae acl .. «=©3-2 x 1075 em. 
Aluminium 10-0 x 1075 cm. 


On the other hand, the mosaic elements cannot be 
much greater than 10-* cm., because an X-ray powder 
photograph of the metal would not in that case show 
continuous diffraction rings. Electron microscope 
picturest indicate a mosaic structure in copper of 
about 10-5 cm. in dimensions. If this figure 10-5 em. 
is taken to represent the parameter we have called ¢ 
in copper, and we substitute s = 2-56 x 10-* cm., 
n = 4-5 x 10" dynes per square centimetre, we get 


“ (copper) = 1-2 x 10" dynes per square centimetre, 


or 10 tons per square inch. The actual value for work- 
hardened pure copper in compression is about twice 
as great, but the value is of the right order. 

I wish to lay stress upon what I think to be the 
somewhat different line of approach to our problem 
embodied in the above simple calculation. In other 
attempts to calculate the strength, attention has been 
concentrated upon the force required to make one 
layer of atoms slide over another. It has been pointed 
out that the movement of glide probably does not take 
place over the whole plane simultaneously, since 4 
rough calculation shows that this idea would lead to 
far too high an estimate of the elastic limit. It has 
been supposed, therefore, that glide starts at one 





* Trans. N.E.C. Inst., vol. 60, page 299 (1943-44). 

t Proc. Royal Soc. A., vol. 172, page 231 (1939). 

t Am. Inst. Mining and Met. Engineers, Metals 
Technology, vol. 10 (1943). 
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point by the atoms moving one place onwards, and 
that this movement then propagates itself along the 
plane. On this basis, the limiting shear force would be 
that required to start the gliding movement, and the 
problem reduces to one of calculating this force. In 
the present conception, we have no need to know how 
glide starts, or what force is required to initiate it. 
We may suppose that thermal fluctuations are always 
available to pull the trigger. We concentrate, not 
upon the limiting stress, but upon the limiting strain. 
We imagine the little crystal held firmly top and 
bottom by its neighbours, and undergoing their general 
strain, and calculate what this strain must be in order 
that energy be reduced by a unit slip of one inter- 
atomic distance. 

The simple treatment which leads to the approximate 


: law takes no account of the fact that, when slip 


occurs in a limited region, such as D, D, in Fig. 3, 
a discontinuity is created at either end where the 
neighbouring metal has not slipped. These places 
must be the centres of intense localised strains. It is 
well known that a metal which has undergone cold-work 
has a higher energy content per unit mass than when 
it is in the annealed condition ; it would appear that 
practically all this additional energy is due to these 
dislocations. If we picture a metal which is being 
cold-worked, for instance, by being extended or sheared, 
its elementary crystals must be pictured as having a 
wide range of strains. At any point of the deformation 
process, some are on the point of yielding and in a 
state of high strain, others have just yielded and had 
their strain partially removed. It is the average of 
the stresses due to these strains which balances the 
external shearing force applied to the metal. T 
copper as an example, we know approximately the 
limiting shear stress (2:2 x 10° dynes per square centi- 
metre, according to Taylor), and hence can form a 


| the individual crystals. It is 0-5 x 107 ergs per cubic 
| centimetre. Taylor and Quinney* have measured the 
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rough estimate of the energy due to shear stresses in 


maximum energy locked up in the metal after cold- 
work ; it is 43 x 107 ergs per cubic centimetre—nearly 
one hundred times as great as that due to the strains 
in the crystals. The energy of cold-work, therefore, 
cannot be accounted for by the strains of the crystals ; 
it must be due to the creation of local dislocations, or 
of intercrystalline boundaries. These last (dislocations 
or boundaries) are not really alternative explanations ; 
an intercrystalline boundary may be regarded as a 
series of dislocations or vice versa, as is shown by 
Fig. 7, herewith. A dislocation, in the same sense as 
Taylor uses the word, is a place where one plane of 
atoms has an extra row compared with the plane 
above or below it, and a boundary is the locus of a 
series of such dislocations of the same kind. This 
diagram is only two-dimensional, and complications 
are introduced with the third dimension, sbut I must 
beg you not to be too critical of this very diffident 
search for a working hypothesis. 

The condition, therefore, that slip should result in 
the release of energy becomes 


$n @-t >4n (0+) -#42E . (1) 


when E is the energy of a dislocation per unit length. 
(The dimension perpendicular to the plane of the 
diagram multiplies both sides of the equation and 
cancels out.) This reduces to 
2 
ES oe 


The constants and 8 are il and 6, the limiting 
strain to which cold-worked copper can be distérted 
before yielding, is, according to G. I. Taylor, about 


0-005 in circular measure. Equation (2) shows that 7 


is less than ns hd and, substituting the constants, 


2 


E . 
7 * 30 ergs per square centimetre. 


Let the final result of cold-work be to create N dis- 
locations per unit length on an interface between two 


mosaic elements. There will then be . per unit area 


in Fig. 3, and their total energy will be Ly, the energy 
of cold-work. Taking Taylor’s determination of L,, 
for copper, 

EN ‘ : : 

7 = 43 x 10’ ergs per cubic centimetre. (3) 
Combining this with (2), we get. 

N > 1-5 x 107 dislocations per centimetre, 
or an average of one dislocation for every two and a 
half atomic planes. 

This, of course, is a calculation based on the most 
approximate assumptions, but the picture it suggests 
is interesting. As the metal is deformed, each crystal 
is repeatedly charged up with elastic energy and then 
discharges, as it were, forming dislocations. It suggests 
that, when the metal has as much latent energy of 
cold-work as it can hold, we have produced interfaces 
crowded as closely as possible with dislocations. For 
instance, in the two-dimensional case, one dislocation 
every 2-5 planes is equivalent to an interface where the 
crystals meet at 30 deg., which is the largest angle at 
which they can meet, since 60 deg. is equivalent to 


| 0 deg. owing to the symmetry. 


There are two other effects which we can understand 
| in a qualitative way, the first being the Baushinger 
‘effect. If a soft metal is stressed beyond the elastic 
limit and yields for one direction of shear, it yields at 
a very much lower stress when the shearing force is 
| subsequently applied in the reverse direction. The 
dislocations produced by the yield in one direction are 
| such that they make it easier for the glide to work in 
the reverse direction, for this tends to reduce the 
local strains which have been created. In the second 


| place, it is clear why very small ——- of a foreign 


metal can uce in many cases so large an effect on 


| the elastic limit. They distort the atomic layers, and 
| they also make it possible to break up the crystals into 
|a finer mosaic because they hinder recrystallisation, 
| and both effects make the range of an elementary slip 
| process shorter, and so reduce t. 


The picture presented, then, is as follows. In the 


| initial annealed state, there are large regions of highly 


perfect crystalline structure in the metal. When slip 


| occurs, it runs for long distances, the parameter we 


have called ¢ being large, and the yield point is low ; 
but this very act of yielding creates dislocations, which 
form new interfaces where differently orientated 
mosaic fragments meet. It is like a large ice floe, 
smooth and perfect when first formed, which under the 
action of winds and currents acquires ridges of frag- 
ments running across it in all directions which break 
it up into a mosaic such as we see in polar photographs. 
The parameter ¢ diminishes and the crystal becomes 
stronger. At the same time, the interfaces are centres 
of highly localised strain, in which the energy of cold- 
work resides. As deformation proceeds, the mosaic 
elements yield one after another with a “scrunch,” 
along a plane of slip where the atoms move on one 
each time. The largest elements are the weakest and 
yield first. The process cannot be carried on beyond 
a certain limit, because of the recrystallising power of 
the metal. However much cold-work is put into the 
metal, a limiting amount only can be retained. This 
corresponds to the crystal structure being broken into 
fragments of limiting small size, fitting as unconform- 
ably to each >ther as is possible geometrically. When 
this limit is reached, the elastic limit of the metal is 


determined approximately by an expression =, where 


n is the rigidity modulus, s the distance between neigh- 
bouring atoms, and ¢ the average range over which 
each event of gliding can run. 





CoLoUR-LIGHT SIGNALS AT SHEFFIELD, L.N.E.R.— 
Colour-light signals have been installed at Sheffield 
(Bridgehouses) on the Manchester-Sheffield main line. of 
the L.N.E. Railway. Wherever possible, ground-type 
units have been employed in order to avoid the need for 
special signal gantries. At locations where this has been 
impracticable, the gantries erected have been of a type 
that may also be utilised for carrying the catenary and con- 
tact wires to supply current to electric trains when condi- 
tions permit the electrification of this line. The double- 
purpose structure recently erected at Bridgehouses spans 
five tracks and consists of two Warren-type girders, about 
64 ft. long, 7 ft. 9 in. deep, spaced 3 ft. 9 in. apart, with 
Warren-type bracing connecting the top and bottom 
booms. The supporting trestles each consist of two 
channels braced together and splayed out like the letter 
“4” with footings 8 ft. 6 in. apart. This particular 
structure is to form an anchor for the 1,500-volt overhead 
equipment and weighs approximately 6 tons. The signals 
are of the multi-unit type having four aspects and are 
h d in cages suspended from the main structure to 





* Proc. Royal Soc. 4., vol. 143, page 307 (1934). 


bring the light beams near the drivers’ eye level. 
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HYDRAULIC APPARATUS. 


569,326. Die-Casting Machine. E.M.B. Company, 
Limited, of West Bromwich, and L. A. Catlin, of West 
Bromwich. (2 Figs.) November 12, 1943.—The inven- 
tion is a mechanism for use in die-casting or injection- 
moulding machines which require that the operating 
piston should exert a heavy pressure on the sliding 
platen of the machine at the termination of its operative 
stroke. A main horizontal cylinder a contains a plunger } 
connected to the platen of the machine. The operative 
and return strokes of the plunger 6 are effected hydraulic- 
ally or by compressed air. At the end of the main 
cylinder a is mounted an oil reservoir e of cylindrical form 
with its axis at right angles to that of the cylinder. The 
portion of the reservoir immediately adjacent to the 
cylinder a is chambered to form, in line with the cylinder, 
a bore fin which slides a pressure-intensifying plunger g. 
A valve Ah controls communication between the main 
part of the reservoir e and the bore f. In the upper part 
e' of the reservoir is a plunger in the form of a ram m 
with a piston head n. This upper part e! is separated 
from the lower part by a pair of hydraulic packing rings 
0, p, between which is a combined vent and filling open- 
ing r. The ram m is operated by compressed air. In 
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line with the bore f is a sub-cylinder s in which works the 
piston of the intensifying plunger g, the plunger rod 
entering the bore f through a packing gland u. The 
operation of the assembly is as follows :—Starting with 
the ram m in its upper position, and the main and sub- 
plungers 6, g in their retracted positions, compressed air 
is admitted to the upper end of the ram cylinder e', and 
the valve h leading to the bore f is opened. In the first 
part of the movement of the ram m its lower end enters 
the lower of the two packing rings 0, p and forces oil 
from the reservoir through the valve A to the main 
cylinder a, causing the plunger »b to make its working 
stroke. The valve A is then closed, and oil is admitted to 
the rear of the piston in the sub-cylinder s. This forces 
the rod of the intensifier g into the principal cylinder a, 
and intensifies the pressure acting on the plunger b. 
The plungers are returned to their initial positions, after 
the machine has completed its working stroke, by re- 
opening the valve h and admitting oil to the opposite 
end of the principal and sub-cylinders a,s. At the same 
time the ram m is raised by the air pressure beneath the 
piston head n, the cylinder e! being preferably in perman- 
ent communication with the compressed-air system so 
that the air can also act as a cushion during the descent 
of the ram. When the ram m approaches its upper work- 
ing position it passes out of the lower packing ring 0, so 
as to re-establish free communication between the lower 
part of the reservoir e and the combined vent and filling 
opening r. (Accepted May 17, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


569,240. Valve Tappet. Coventry Climax Engines, 
Limited, of Coventry, and L. Hathaway, of Coventry. 
(4 Pigs.) 





is to produce a form of tappet which can be accom- 
modated in the shortest space and can be adjusted in the 





simplest manner in such a confined space. The tappet 
body 4 is hollow, with an upper conical seating 6. of a 
taper of about 6 deg. The resilient conical steel bush ¢ 
seats on the seating, and when pushed into position with 
the stem of the tappet head d screwed into it, jams 
and is firmly gripped. The bush ¢ is in two separate 
parts internally tapped to receive the stem of the tappet 
head d. The halves have an external groove to receive 
a circular wire clip. The tappet head can be reset or 
adjusted without removing the bush from the body a. 
but it is necessary then to prevent rotation of the body, 
and four elliptical holes k are provided for the insertion 
of a small bar for that purpose. In addition, the body 
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(569,240) 





is formed at the top with spanner flats /. This is, how- 
ever, an alternative, and both expedients are not neces- 
sary. It is desirable also to prevent positively any 
rotation of the bush in the body, and for that purpose 








a steel peg m is inserted through the wall of the body | 


and protrudes into the slit between the two halves of 
the bush. Thus the tappei head can be adjusted without 


removing any of the parts. The force applied to the | 


tappet when it lifts the valve tends to push the bush ¢ 
into the tappet body and thus to tighten it on to the 
screw-thread of the tappet st>m. Consequently, the 
stronger the valve springs or the faster the valve is 
lifted by the tappet, the tighter is the screw-thread held. 
(Accepted May 14, 1945.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


569,688. Capstan Lathe. Papworth, Limited, of 
Bristol, 4, W. Napier, of Bristol, W. G. Thomas, of Long 
Ashton, and D. E. Blackmore, of Hanham. (4 Figs.) 
August 9, 1943.—The invention is a six-way indexing 
vertical tool-post for attachment to any standard make 
of capstan lathe having a cross slide to replace the stan- 
dard four-way tool-post during the production of repeti- 
tion work. The four-way tool-post is designed for straight 
form tools, and unless special adaptors are made it is not 
feasible to use circular form tools which are easier to 
produce, having longer life and being more economical 
in material. The six-way indexing tool post is designed 
for circular form tools. On the base L is mounted the 
turret Q for holding six tools of circular form and which 
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(569, 688) 


is rotatable in a fixed bush R. A hand lever H is con” 
nected to a hardened liner and face-cam I for locking 
the turret. A co-operating face cam U is attached to 
the base L. The plunger for locating the turret in 
conjunction with the cam W is spring-threaded and is 
covered by a cap F. The cam W is keyed to the turret 
Q. The indexing plunger M for operating the indexing 
cam N, which also has six equidistant slots, is operated 
by the hand lever H. The cam N is secured to the turret 
Q by a nut and key. The turret Q is journalled in the 
bush R and the liner bush U, which also forms a face- 
cam. The turret when locked binds against the flat 
face of the bush R. When the first tool has completed 
its operation, the operating handle H is moved throvgh 
75 deg. rotating the pressure bush I, thereby releasing 





the turret Q in the first 15 deg. of the 75 deg.; during 











this period the indexing plunger M rides on the crowy 
of the indexing cam N. When this releasing action jg 
completed the indexing plunger M drops into tho next 
slot and moves the turret Q through 60 deg. In locking 
the turret the handle returns through 75 deg., the final 
15 deg. effecting the locking movement. (Arcepteg 
June 5, 1945.) 


MINING. 


570,376. Coal Conveyor. The Mining Engineering 
Company, Limited, of Worcester, and M. S. Moore, of 
Malvern. (7 Figs.) May 14, 1943.—When a loading 
machine is used to pick up material from a coal face and 
load it on to the face conveyor, it is necessary to bridge 
the gap between the loading machine and the face 
conveyor with an adjustable plate to avoid disturbing 
the props. The invention is an adjustable device which 
is quickly and readily attached to and removed from 
the props to support the bridging plates. Props 1, of 
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H-section, are stepped with their flanges parallel to the 
conveyor. Bent plates 2 are clamped at the requisite 
height against a prop with the inclined end resting 
on the side plate 5 of the face conveyor. Plates 4, 
secured to the inclined portion, extend on each side of 
the prop towards the loader 15. The bridging plates 
can be supported at the same inclination with a certain 
amount of latitude as to the distance between props. 
A Z-shaped double-ended clamp 7 pivoted to the vertical 


portion of the plate 2 clamps the plate to the prop. 
(Accepted July 4, 1945.) 
MISCELLANEOUS. 


570,146. Angular-Velocity Meter. R. C. Graseby, of 
Itchenor. (1 Fig.) July 30, 1943.—The object of the 
invention is to provide a meter in which the recording 
mechanism has considerable power but at the same 
time is very sensitive. A differential of usual form 
has a first sun wheel 1 connected to the part of which 
angular velocity is to be measured through a gear wheel. 
The second sun wheel 3 drives an escapement wheel 5 
which operates a pallet 6. The pallet is designed to 
produce the required retardation. The shaft carrying 
the planet wheel 9 has fixed to it a pinion 10 which 
meshes with a toothed sector plate 12. This sector plate 
is anchored by springs secured at their other ends to 
plates 18, 19, adjustable about pivot pins so that by vary- 





ing the position of the plates the tensions of the springs 
are adjusted. A pointer moves over a scale and is 
pivoted about the axis of the plate 12. In operation, the 
speed of rotation of the first sun wheel 1 is a function 
of the angular velocity to be measured, and causes the 
second sun wheel 3 also to rotate through the drag of 
the planet wheel 9. As the speed of the first sun wheel 
increases, the speed of the second sun wheel 3 increases 
if the planet wheel 9 is held stationary. As the speed 
of the second sun wheel 3 increases the retardation 
imposed by the pallet 6 which it drives also increases. 
Due to the difference in speed of the two sun wheels the 
planet wheel 9 moves round the shaft against the 
control springs shown in the fivure. This applies a 
greater driving force on the second sun wheel 3, and 
hence the angular displacement of the shaft is measure 
of the angular velocity. (Accepted June ? 
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THE CENTENARY OF THE 
IMPERIAL COLLEGE. 


(Continued from page 417.) 

HavinG described some of the work done in the 
Department of Chemical Technology, which is 
included in the City and Guilds College. we propose 
to continue with a description of what was to be 
seen in other departments of that College. We may 





commence by referring to a notable piece of research 
work in connection with the war, a striking demon- 








Fig. 16. F.1.D.0. Stor BuRNER IN AERODROME Runway. 


stration of the results of this work having been given 
during the Centenary visits. The demonstration 
showed the basic principles of the operation of the 
fog dispersal equipment known as F.I.D.0., derived 
from the initial letters of its official description. The 
object of the research was to clear fog from airways 
in order to enable safe landings to be made under 
otherwise prohibitive conditions. This objective 
was set by Sir Arthur Harris, of Bomber Command, 
and was the clearing of fog to a height of 100 ft. over 
an area of 3,000 ft. by 150 ft. That it could be 
attained was demonstrated in November, 1942, 
when a dense fog at Moody Down, Hampshire, was 
dispelled over an area about 200 yards square to 
a height of 80 ft. Petroleum burners above ground 
were used. From that date the subject was inten- 





sively studied with the aim of producing burners | nected by a pipe of small diameter to the pumped 
flush with the ground, capable of burning petrol | petrol supply. Clearly, when the jets are ignited 
without trace of smoke, and easy to control both as|the liquid petrol in the top limb is heated and 
regards ignition and the distribution of the flame. | ultimately reaches the bottom limb in a vaporised 
It is this final form that was demonstrated at the | condition. 
College. | The upper limb is fitted internally with a device 
It will be clear from Fig. 15, which shows the | which causes considerable turbulence in the flow of 
actual demonstration, that it was on a small scale, | the liquid petrol, so ensuring its contact with the 
only one section of the full-sized burner having been | heated wall of the pipe. The lower limb has a 
employed. In service on actual aerodromes, the baffling device of somewhat similar form to the 


sectionalised burner is of great length ; for example, | twisted “ retarder ” familiar to users of smoke-tube 
at Heathrow, the new airport for London, 36,000 ft. | boilers. 


The function of this device is to control the 


Fic. 17. F.1.D.0. Controt Pang.s. 


‘outward flow of vapour so that the jets issue at a 
| velocity sufficient to draw the necessary combustion 
| air into the trough by an injector-like action and, at 
| the same time, assist in stabilising them in a wind. 
| This flame steadiness is augmented by the bars 
| forming the grid covering the trough. The construc- 
| tion of this grid is clearly seen in Fig. 16. It is made 
| of calorised steel and the determination of its precise 
| form provided several problems. The primary func. 
tion of the grid is to permit the unrestricted passage 
| of an aeroplane over it, and for this reason it must be 
| capable of supporting a wheel load of 45 tons. The 
+slabs seen flanking the grid in Fig. 16 are of heat- 
| resisting concrete and rest partly in the ground and 
partly on the foundation trough of reinforced con- 
‘erete in which the cast-iron trough is supported. 
|The concrete trough has a longitudinal drainage 
|channel to enable rain water to escape. At the 
bserager of the cast-iron trough, below the bottom 
| limb of the hair-pin pipes, is a channel formed by 
| an inverted angle iron. The flow of the petrol when 
| starting up from cold drips over into this channel and 
leffects the initial heating. The flame is at first 
| smoky but after about three minutes vaporisation is 
fully established and an intense smokeless flame 
are being laid down. The actual appearance of the | results. . ; 
burner is best seen in Fig. 16, in which the flame} The lighting of the petrol is effected y resistance 
visible at the top of the illustration is that which | coils housed in tubes projecting into che troughs 
occurs when lighting-up if Just beginning. The | and electrically controlled. The conditions govern- 


appearance of the flame when the burner is operating In the first 
| fully is seen in Fig. 15. The burner proper consists 
| fundamentally of a pipe about 1 in. in external dia- 
meter bent into a hair-pin form, the separate hair-pin 
sections measuring, roughly, 21 ft. overall. The pipe 
is mounted horizontally in a cast-iron trough about 
8 in. wide by 8 in. deep with one limb of the “ hair- 
pin ’’ lying vertically above the other. The end of 
the bottom limb is sealed with a cap and its upper 
surface is drilled along the centre line with a row of 
small evenly-pitched holes through which the vapor- 
ised petrol issues. The end of the upper limb is con- 





ing lighting are somewhat exacting. 
place the limits between which ignition takes place 
are fairly narrow. Secondly. it is by no means 
imperative that the whole runway be surrounded by 
flame on all occasions. With a cross wind it may be 
necessary to light up one side only, or the aircraft 
may not require the full length of runway when 
alighting ; the whole installation, in short, has to be 
very flexible. This flexibility is ensured by a com- 
plex, but reliable, remote-control system. Obvi- 
ously, the operator in charge of the starting and 





lighting mechanism cannot decide on either the 
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duration or extent of the flame required for any 
particular service, and, even if no fog were present | 
it would be impossible to be certain, at a distance | 
of perhaps two miles, whether or not a section | 
of the slot burner had failed to ignite. The decision | 
as regards what burners are to be lighted rests | 
with the officer in charge of the landing at the | 
time who, at Heathrow, will be situated in a/ 
control tower from which the whole area will.be | 
visible. As dictated by the prevailing circum- | 
stances, he will communicate his decision to a control 
room in a separate building, a considerable distance 
away, the operator in which takes the necessary 
action to start up the burners and receives auto- 
matic confirmation that the apparatus is functioning 
as he intends. The signalling, both manual and 
automatic, is entirely by electrical means. 

An example of the control boards was installed in 
the demonstration plant at the College and a photo- 
graph of this set is reproduced in Fig. 17, page 437. 
It will be noticed that a label at the head of the 
boards differentiates between the two panels on the 
left and the single panel on the right ; the former are 
part of the board in the control room, and the latter | 
is part of the board in the aerodrome tower. The | 
tower board is necessarily much simpler than the 
control board, as the latter has to include the auto- 
matic confirmatory signals. Tt is only practicable 
here to give a very brief outline of the control 
system, but it should be explained that the general 
sequence of operations at the control room, after 
the receipt of instructions from the tewer to light 
up the required sections, is the starting of the 
electrically-driven petrol pumps and the energising 
of the ignition coils. The instructions are received 
from the tower by the glowing of lamps in the 
lower part of the control-room panels. The com- 
plete burner system at Heathrow consists of a 
number of operational groups of five “sections” | 
of burner each, that is, a total length of 1,050 ft. 
per group. Each section has its own hydro-electric | 
valve. The operator, on receiving his instructions, | 
pre-sets such groups as directed and then throws | 
over @ master switch, this movement initiating the | 
automatic cycle. 

The petrol, having started to flow, is ignited by | 
the glowing coils, of which there are two to each 
burner section. Signal lamps on the panels indi- | 
cate whether both igniters are alight or not and | 
later, when vaporisation in the burners takes 
place, similar indications are given that the! 
igniter switches have been opened and the valves 
regulating the flow of petrol to the working condi- | 
tion of the burners are functioning; an acknow- | 
ledgment signal to the tower is made at this point. 
It is stated that the principle on which the remote- | 
control system is constructed is the operation of the | 
desired burners for periods of anything between 
5 minutes and 10 minutes, which should give time | 
for the safe landing of an aircraft in a fog. Should 
another machine be signalled after the burners | 
have been extinguished, they are relighted as | 
required and if this re-lighting is done within | 
about an hour the system will be still sufficiently | 
hot to enable the initial warming-up to be dispensed | 
with, a separate switch on the control board enabling | 
the “‘hot start’’ to be differentiated from the | 
‘cold start.” 

It may be mentioned here that the research work | 
for the flame-throwing and fog-dispersal equipments | 
was carried out under Professor C. H. Lander, 
C.B.E., D.Sc., Head of the Department of Mechanical | 
Engineering and Motive Power, by Dr. P. O. Rosin, | 
Dr. H. R. Fehling, Dr. K. Weissenberg, Lance- 
Corporal R. T. Russell, B.Sc., R.E., Miss H. Rids- | 
dale, Miss M. Haley, Captain T. Leser, Ph.D., and | 
Lieutenant R. Lubanski, Ph.D. (Polish Army), with | 
Dr. O. A. Saunders and Dr. C. M. White, Imperial | 
College, as consultants. This group was supple- | 
mented for the fog-dispersal research by M. de} 
Malherbe, Mr. R. Dubbins and Dr. W.T. Marshall, | 
AC.G.1., D.LC. The staff of the Mechanical 
Engineering Department (City and Guilds College) 
includes Professor E. F. D. Witchell, B.Sc., F.C.G.L, 
with three Assistant Professors and Readers, namely, 
Dr. J. V. Howard, Dr. O. A. Saunders, M.A., and 
Dr.. H. Heywood, A.C.G.I., and a large number of 
lecturers and instructors. The list just given illus- 
trates very well how the staff of the Imperial 
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Fie. 19. 
College as a whole was affected by the war, Dr. 
Saunders being engaged part time on national 
service, and Dr. Heywood carrying out a valuable 
piece of work in investigating the nature of the 
dusts which had so deleterious an effect on mechan- 
ised weapons in desert warfare. This research 
which was referred to on page 394, ante, had to be 


GALLERY OF HypravuLics LABORATORY. 


undertaken in order to devise means of countering 
those effects. 

The Department of Civil Engineering and Sur- 
veying at the City and Guilds College, of which 
department Professor A. J. 8. Pippard, M.B.E.. 
D.Sc., is the head, has ample provision for scientific 


' and industrial research in addition to equipment for 
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civil engineering education and training. This 
aspect of the department was particularly marked 
in the hydraulics laboratory, which, we understand, 
is the only one of its kind in the country. In it, 
for example, was to be seen a large model of a 
reservoir for the Metropolitan Water Board, which 
was being used to determine the circulation of the 
impounded water between inlet and outlet. It is 
essential that the area shall have no stagnant 
patches, nor, on the other hand, that a by- 
passing action shall take place (in which case the 
incoming water might leave the reservoir without 
allowing time for the settlement of entrained solids), 
for certain biological reactions to take place, etc. 
Another interesting investigation on the circulation 
of impounded water due to temperature changes was 
being carried out. In this, the water under examina- 
tion was viewed under a strong beam of light 
passed through slot-windows in the side of the tank, 
internal movements being rendered visible by the 
addition of finely-divided aluminium powder, suit- 
ably treated to retard settlement. In another part the 
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design of what is commonly known as a salmon ladder 
was being studied, the fishway being divided into 
pools by vertical partitions pierced at the bottom 
with orifices below which is a depression in the 
pool floor. The resultant flow forms eddies which 
give the ascending fish opportunities to pass through 
the orifices against the currerit, this being doubtless 
a less exhausting process than the normal salmon 
leap over a weir, which is: often accompanied by 
injury to the fish. Such investigations are not part 
of the normal curriculum, but they cannot fail to 
contribute to the knowledge of even those students 
who are not actually concerned with them. a 
Two views of the hydraulics laboratory are repro- 
duced in Figs. 18 and 19, opposite. It consists of a 
hall, 180 ft. long by 60 ft. wide by 30 ft. high, with 
two side galleries and a mezzanine floor at one end. 
Overhead travelling cranes run on gantries above the 
galleries. The platform seen in the foreground of 
Fig. 18 carries the pumping plant, which maintains 
the circulation of water for the apparatus employed. 
The pumps draw from underground tanks and 

















deliver to tanks situated so as to give a constant 
head of 60 ft. and 30 ft., respectively, above the 
ground level. The water drawn from these tanks is 
returned, after passing through the apparatus and 
measuring tanks, to the. underground tanks. The 
tank capacity is 50,000 gallons and the pumps 
have a maximum output of about 10,000,000 gallons 
a day. The current supply available is equivalent 
to 200 h.p. There are various channels for studying 
flow, etc., not visible in Fig. 18, the largest of which 
is 120 ft. long and has a cross-sectional area of 
5 ft. by 4 ft. One of the smaller channels is seen 
inFig. 19, which is a view of the south gallery. This 
channel was used during the Centenary visits to 
demonstrate the creation of artificial waves, a 
method of damping them out by compressed air 
released from a pipe at the bottom of the channel 
being also shown. This method was studied in 
investigating the possibility of smoothing out waves 
to facilitate the landing of small craft in certain 
operations of the war, but was not followed up on 
account of practical difficulties. Other demon- 
strations in a glass-sided tank showed the effect of 
waves on a shingle beach, a point of considerable 
practical importance from the aspect of coast 
erosion and groyne design. 


There were, of course, numerous other pieces of 
apparatus to be seen, as would be expected when 
the great extent of the field to be covered by the 
work of the laboratory is borne in mind” There 
are, for example, many problems concerned with 
hydraulic power plant, such as cavitation, turbu- 


| lence, flow through pipes and nozzles, ete. Another 
| set of problems arises in the design of dams, weirs, 


protective aprons and the like, and still. another 
set in the behaviour of rivers in flood and when 
water is drawn off for irrigation. Moreover, water 
is not the only fluid that has to be studied ; there 
are oils, air and others, air flow concerning such 
diverse structures as aircraft, bridges and buildings. 
A striking feature of the equipment was the wide use 
made of models in investigating problems connected 
with unusual constructions. The hydraulics labora- 
tory is in charge of Dr. C. M. White, B.Sc. (Eng.), 
Assistant Professor and Reader, 

Models are also proving of considerable service in 
the study of structural engineering, as is evident 
from the view given in Fig. 20. This illustration 
shows part of the model structures laboratory, 
which has recently been established not as a lecture 
room, but as one to which students may go to verify 
for themselves the conclusions which they have 
reached by theoretical study. The models provided 
are for the most part concerned with the analysis of 
stresses in structures, and some of them illustrate 
the methods referred to by Professor Pippard in a 
paper entitled “‘ Stresses by Analysis and Experi- 
ment,” read before the Institution of Mechanical 
Engineers on November 3, 1944. Structural engi- 
neering principles, however, are not taught by means 
of models only ; there is a large main laboratory 
in which investigations on full-size structures are 
carried out. At the time of the visit, there was 
shown in this laboratory a series of examples 
showing the nature and extent of the deformation 
of relatively thin-walled cylindrical containers under 
single-point impact. This was a piece of research 
work carried out in connection with certain war 
equipment and was interesting as showing that the 
deformation had been predicted with close accuracy 
from both theory and by experiment with models. 

A laboratory for the study of the comparatively 
new subject of soil mechanics (the term was first 
used, at Harvard, as recently as 1936) is in use but 
has not yet been fully equipped. A view of a por- 
tion of it is given in Fig. 21, herewith. In this 
laboratory the physical properties of different soils 
are studied, and the examples of subsidences, slips 
and other failures exhibited by means of photo- 
graphs suggest that it will fill a useful purpose. 
At present this sub-department is in the charge of 
a visiting lecturer, a practice extending to the allied 
department of highway engineering, under Professor 
R. G. H. Clements, M.C., M.Inst.C.E., who also does 
part-time work, though during the war he was 
employed full time on national service. It may be 
mentioned that the civil engineering department, in 
addition to the three professors already named, is 
staffed by seven lecturers. 
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The electrical engineering department is under 
Professor C. L. Fortescue, 0.B.E., M.A., with Mr. A. 
Rushton, M.Sc., M.I.E.E., as Assistant Professor 
and Reader, and eight lecturers. The electrical 
laboratories are well equipped, but the demonstra- 
tions shown at the Centenary celebrations may be 
said to have been arranged more for the general 
public than for the engineer. There were, never- 
theless, a number of interesting things to be seen ; 
for example, the action of the mercury-arc rectifier 
was clearly shown by use of stroboscopic methods. 
Perhaps the most striking evidence of recent 
developments was to be seen in the photometric 
laboratories, in which the efficiency of lighting 
equipment is studied. There were some interesting 
demonstrations illustrating radio transmission and 
its bearing on radar. Apart from these examples 
of displays, selected at random, it was clear that the 
laboratories as a whole were laid out to perform their 
primary function, that is, teaching, and they cer- 
tainly seemed to be very adequately equipped for 
this purpose. Near the electrical laboratories was 
the college workshop which had been used during 
the war on the production of certain parts related 
to the war effort, a task for which it had not been 
designed but which it nevertheless performed effec- 
tively if at the expense of some of the machines. 
In this connection reference may be made to the 
equipment of the mechanical engineering depart- 
ment. Most of the engines, while still quite capable 
of being used for the teaching of fundamental 
principles, are hardly representative of present-day 
practice. Manufacturers might perhaps consider 
what they can do to supplement the equipment of 
this department of the College by gifts of modern 
machines. Apart from prime movers there would 
seem to be room for examples of modern precision 
apparatus, as, for instance, that used for the measure- 
ment of surface finish, contour projectors, thread 
and gear tooth measuring devices, comparators, 
measuring machines, hardness testers, and the like. 
The donors would have the satisfaction of knowing 
that they were helping the generation of engineers 
succeeding them in a very practical way. 

As already stated, the Department of Aeronautics 
is devoted to post-graduate work. It is under the 
direction of Dr. L. Bairstow, C.B.E., A.R.CS., 
F.R.S., Zaharoff Professor of Aviation, with Mr. 
F. T. Hill, F.R.Ae.S., M.I.Ae.E., as Assistant Pro- 
fessor. The teaching staff includes also six lecturers 
and research assistants. The main aerostructure 
laboratory houses a wind tunnel with a cross-section 
of 4 ft. by 5 ft., and is used for quantitative experi- 
ments on theoretical aerodynamics, aircraft design, 
and aerostructures. Aero engines are also studied. 
There is a smaller closed-circuit tunnel in another 
laboratory which is used for simple aerodynamic 
experiments, while a visual-flow laboratory houses 
two smoke tunnels and a water channel, this 
laboratory being also used as a small model structure 
laboratory. Yet another room contains a water 
tank for the study of aerodynamic phenomena at 
slow speeds. It was evident from what was to be 
seen on the occasion of the centenary visit that the 
work of the department is concerned with recent 
developments as some experiments on jet propulsion 
were being carried out. 

(To be continued.) ° 





FOREIGN SCIENTIFIC BooKks.—Messrs. H. K. Lewis 
and Company, Limited, 136, Gower-street, London, 
W.C.1, inform us that they are contemplating the 
extension of their subscription library to include foreign 
scientific works and, to ascertain the desire for such 
books, have prepared a questionnaire for completion by 
those interested. Copies of the questionnaire may 
be obtained on application to the above address. 


SMALL-PaRT INSPECTION EQUIPMENT.—We have re- 
ceived from Messrs. Speed Tools, Limited, 35 and 36, 
Percy-street, London, W.1, a leaflet illustrating and 
describing the ‘‘ Speetol-Gordon ” inspection equipment 
for small parts. This equipment includes several in- 
genious arrangements of lenses and lamps for examining 
work while leaving both hands of the operator free; for 
example a device for holding a micrometer gauge under 
a lens so that the part can be checked rapidly and 
precisely. Another instrument is designed for examina- 
tion of parts through a lens in the light from a 60-watt 
lamp embodied in the lens holder, which is provided 
with universal adjustments. 











LITERATURE. 


Refrigeration and Air Conditioning Engineering. By 
B. F. RaBeR and F, W. HutcHinson. John Wiley 
and Sons, Incorporated, 440, Fourth-avenue, New 
York 16, N.Y., U.S.A. [Price, 4 dols.] ; and Chapman 
and Hall, Limited, 37, Essex-street, London, W.C.2. 
[Price 24s. net.) 

THE steady extension of air-conditioning practice 
in the years before the war is a clear indication of 
the importance which the subject may be confi- 
dently expected to acquire in the near future. Not 
the least significant development in this country 
must be an advance from the attitude which 
regards air conditioning as a rather novel adjunct 
to commercial architecture, to one which accords 
it a recognised place among the special branches 
of scientific engineering. Herein lies what justi- 
fication may be thought for the some- 
what severely analytical style adopted by the joint 
authors of this book, both of whom are professors 
of mechanical in the University of 
California. Perhaps the climate of California was 
influential in suggesting the inclusion of “ refri- 
geration ” in the title, but even in England it is 
appreciated that cooling is an essential factor in the 
conditioning -of air and has important industrial 
applications apart from those associated with 
hygienic ventilation. This is not to imply, however, 
that the authors have paid undue attention to 
refrigeration. Their treatment of this part of the 
subject occupies less than a third of the book, 
and is consistently of so fundamental a nature that 
the practical applications, whether to air condi- 
tioning or to cold storage, are of secondary conse- 
quence. The theoretical exposition, of course, is 
rigorous and rationally developed, but, despite an 
introductory survey of relevant basic principles, 
demands some previous knowledge of elementary 
thermodynamics on the part of the student. Among 
the more noteworthy aspects of the refrigeration 
processes discussed are the analyses of steam-jet 
systems and heat pumps, and the unusually detailed 
consideration of the absorption cycle and its many 
variants. Attention is mainly directed, as might 
be expected, to the theory and application of 
complex compression cycles for vapour refrigeration 
systems, in which connection emphasis is laid on 
graphical procedures. Indeed, the entire subject 
of refrigeration is treated in terms of the pictorial 
representation of thermodynamic operations, and 
for each of eight widely-used refrigerants a pair of 
charts is provided. One chart shows the pressure- 
enthalpy characteristics, the other the relation 
between mass rate of refrigerant circulation, refri- 
gerating effect and power required; by super- 
imposing the latter on the former, practical pro- 
blems can be solved very rapidly. 

The next section of the book, dealing with heat 
transmission from the special standpoint of refri- 
geration and air conditioning, is remarkable for a 
detailed study of the influence of transient and 
periodic variations of temperature. The theory 
bears directly on the relations between cooling or 
heating load and structural design of buildings, 
and takes account of the complications introduced 
by composite walls of materials having differing 
thermal properties. Here, again, the authors have 
developed original methods for deriving approxi- 
mate graphical solutions without recourse to 
advanced mathematics. The rigorous treatment of 
air-conditioning engineering is introduced by a 
survey of the relevant psychometric principles and 
processes, and a critical examination of methods for 
determining the thermodynamic state of ventilating 
air. On this fundamental knowledge is based the 
criterion of plant design to meet specific states of 
external and conditioned air, particular attention 
being directed to critical loading conditions arising 
from climatic variations. Pictorial and graphical 
methods figure prominently and instructively in 
the discussion of the thermodynamic operations 
entailed in the separate or combined conditioning of 
air by heating or cooling, humidifying or drying, 
re-circulating and mixing. The selection of equip- 
ment to achieve the desired results, however, is 
outside the scope of this book ; the authors merely 
give a brief indication of the factors to be con- 
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| sidered, and suggest that the economic and mech. 


anical features of plant available on the market are 
easier to interpret than their thermodynamic or 
psychometric merits. 

The rest of the book is concerned with the general 
requirements of ventilating systems and the parti. 
cular problems, largely of an aerodynamic character, 
entailed in the predetermination of fan charac. 
teristics and the design of ventilating trunks and 
ducts. Such problems offer scope for sufficiently 
exact solution by graphical means, which the 
authors develop and utilise by means of charts 
adequate for design Among a number of 
other aspects of ventilation that are unusually 
well considered are local cooling in “ hot” indus 
tries, and the recognition of health zones as well as 
comfort zones on the psychrometric chart. The 
latter item is one of increasing importance to 

confronted by industrial conditions in 
which it is permissible to distinguish circumstances 
that are unmistakably unhealthy from those that, 
while uncomfortable, are not hazardous to health. 
It will be evident, from their subject matter, that 
these concluding chapters are rather more discursive 
and easy to read than the earlier ones. On the 
whole, however, this book offers an advanced 
presentation of the subject, demanding close and 
sustained attention. Students and practitioners of 
refrigerating and air-conditioning engineering who 
give it the attention it deserves will be rewarded 
by gaining a sure and enduring grasp of scientific 
theory that cannot fail to enhance the value and 
serviceable qualities of future, as well as present, 
designs. From more than one standpoint, the book 
is a notable contribution to the technical literature 
of its subject. 


Photography in Engineering. By C. H. S. TUPHOLME. 
Faber and Faber, Limited, 24, Russell-square, London, 
W.C.1. [Price 42s. net.] 

Tue technical applications of photography may be 

divided into two broad groups ; namely, as a means 

of recording observations for the benefit of those 

unable to witness actual experiments, and as a 

means of rendering visible phenomena that cannot 

be seen by the unaided eye, either because radiation 
of a wavelength outside the range of human per- 
ception is concerned or because the events occur in 
too rapid succession for registration. Although this 
book is intended to describe the applications of 
photography to engineering, much of it applies more 
to the realms of pure science, though the applications 
of pure science to e are now advancing so 
rapidly that the dividing line is constantly changing. 

However, the scientific applications described con- 

cern processes used for the control of engineering 

materials, and therefore it is fitting that they should 
be included in the book. 

Ther can be no question that the first chapter is 
definitely of engineering application, since it des- 
cribes the application of photography to modern 
drawing-office practice and to the workshop. 
Recently developed methods of making small-scale 
reproductions of drawings, and micro-films, for easy 
storage and transport are fully described, and con- 
siderable space is devoted to the method of trans- 
ferring full-size drawings to sheet metal or wood 
which has been coated with a sensitive emulsion. 
This is one of the latest applications of photography 
to workshop processing, and is likely to be developed 
considerably in the future. The second chapter, 

on ‘Photography in the Laboratory,”’ describes 
spectrographic analysis, metallography, surface- 
finish determination by interference fringes, and 
the electron microscope. The last-named is one 
of the most spectacular developments of recent 
years, and enables photographs to be taken at an 
effective magnification 20 to 50 times that attainable 
by optical microscopes. Further improvements are 
dependent on increasing the numerical aperture of 
the electron microscope, which is very much less 
than that of the optical microscope, though this is 
not mentioned in the book; nor are the recent 
developments of the reflecting ultra-violet micro- 
scope using wavelengths as short as 600 trém 
units, which, with a high numerical aperture, can 
attain magnifications about one-third that of the 
electron mi This lengthy chapter, which 
might with advantage have been sub-divided, pro- 
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ceeds to one the application of polarised light to 
stress analysis, and oscillograph recording methods. 
High-speed photography forms the subject of the 

third chapter, the latest equipment being fully 

described. Film speeds up to 3,000 pictures per 
second are now possible, and illustrations are given 
of many engineering applications, including some of 
the work of the L.M.S. Research Department which 
is well known to engineers. Radiography, both by 

X-rays and radium emanation, and X-ray and 

electron diffraction, are described in succeeding 

chapters, and here it may be opportune to emphasise 

what will probably be one of the most useful features 
of the bogk. . Papers read before engineering institu- 
tions freuently include radiographs of materials or 
diffraction pattern photographs, but do not describe 
how they have been obtained. The production of 
such records is not the function of the engineer, but 
by reference to this book he will be able to ascertain 
the methods employed in obtaining them and 
thereby understand better the problems involved 
and the implications of the results. The chapter on 
processing and storing X-ray material seems un- 
necessary for the general reader, and the last two 
chapters, on infra-red photography and instructional 
motion pictures, respectively, are unduly short, 
giving the impression, of a hasty conclusion of the 
writing. 

The book is clearly the result of an intensive study 
of photographic developments as applied to engineer- 
ing and allied sciences. Naturally, it is impossible 
to describe everything, but there are two omissions 
which might be made good in future editions. These 
are the application of photography to time and motion 
study, and to combustion problems ; for example, 
the photography of flame fronts and of atomised 
oil jets. Advice on the photography of engineering 
machinery would also be very helpful and is greatly 
needed ; for instance, the application of polarised 
light to eliminate reflections from polished surfaces, 
which only receives very brief mention under the | 
heading of metallurgical photography. Enough has | 
been said, however, to show that this book will be a 
fruitful source of ideas for all those concerned with 
technical photography, and that it forms a greatly 
needed and compact source of information on the 
subject. 

Diamond Tools. By PAUL GRODZINSKI, A.M.I.Mech.E. 
N.A.G. Press, Limited, 226, Latymer-court, London, 
W.6. [Price 20s. net.) 

THE diamond has about double the indentation hard- 
ness and one-half the compressibility of the material 
which comes next to it in hardness; a fact which 
ensures for it an important sphere as an industrial 
material. In addition, thanks to its crystal struc- 
ture, it is less brittle than the sintered carbides 
hitherto produced, though great improvements are 
being made in the latter. The diamond has also a 
resistance to wear which seems to exceed that of the 
next hardest material by several times. It is sur- 
prising, even so, to learn what an immense range of 
industrial uses of the diamond now exists, from the 
cutting of gramophone records to the drilling of bore 
holes in rock exceeding a mile in depth. Many of 
these applications are of a specialised nature, and the 
sections of Mr. Grodzinski’s book which deal with 
them are necessarily of a somewhat summary 
character, but the author has never lost sight of 
his approach, which is that of the expert on dia- 
monds who has advice to give on the best form of 
diamond and its mounting, and the performance 
to be expected for each use. The only criticism 
that might be made is that he is obviously on the 
defensive as regards those uses in which the diamond 
is in competition with the sintered carbides. 

The mechanical engineer will be most interested 
in those chapters dealing with the use of diamonds 
for hardness testing, the truing and dressing of 
grinding wheels, and—most of all, perhaps, in view 
of the increasing importance of controlled surface 
finish—the direct cutting of metals. This is the 
longest chapter in the book and is an admirable 
survey of the subject. It commences with a dis- 
cussion of the nature of the cutting process, and the 
correct adjustment and fastening of the diamond 
tool, and concludes with an account of some com- 





parative cutting tests of a diamond tool and a 


high-speed steel tool, carried out in the laboratories 
of the Cincinnati Milling Machine Company. 


The author lays stress on the fact that the | *® 


diamond, because of its rigidity, cuts through the 
crystals, and therefore any vibration ot the machine 
is shown on the work. Those who attended the 
conference on surface finish, held earlier in the pen 
at the Institution of Mechanical Engineers, will 
recall that attention was drawn to the distortion 
of surface crystals by the normal cutting tools. 
The merit of the diamond in this respect is strikingly 
illustrated by photomicrographs of a commutator 
surface cut by a blunted steel tool and a diamond 
cutting edge, respectively. Small copper chips are 
smeared into the mica strips with the former, where- 
as the diamond, even after considerable use, gives 
a remarkably clean boundary. The durability of 
facet diamond cutting edges is such that they will 
usually cut 1,500 to 2,000 miles before repolishing is 
necessary. A most valuable feature of this chapter 
is the detailed tabular comparison of tool costs for 
precision turning. 

The use of jewel bearings has grown immensely 
in recent years, for instruments for aircraft as well 
as for measuring devices, and it is interesting to 
learn that, since the beginning of the war, England 
and America have considerably increased their very 
small production of jewel bearings. Here, again, 
the diamond and other precious stones are subject 
to competition, miniature ball bearings having been 
successfully developed in Switzerland and America. 
The book is an impressive testimony to the assured 
future of the diamond as an industrial material, 
and an invaluable work of reference for all who 
make use of diamonds in production. 





CONTROL OF TROPENAS- 
CONVERTER BLOWING BY DIRECT- 
VISION SPECTROSCOPE.* 


By 8S. T. Jazwiysk1, Dip. Ing. Met. 


THE essential function of the converter in a steel | 


foundry is to produce a bath of liquid metal at a 
suitable temperature which can subsequently be alloyed 
to the desired composition and can be easily cast. As 
neither underblowing nor overblowing is desirable for 
producing a steel consistent with strict chemical and 
mechanical specifications, the end of the blow must 
be determined accurately. Although the photo-electric 
cell has been applied in some modern plants to indicate 
this important end of the blow, the unaided human 
eye is still the meas most widely used. After observing 
over a period of time the appearance and changes of 
the flame of the converter during the blow, one can 
recognise the appearance of the “carbon flame.” 
This is a white, bright, unsteady, and fierce flame 
appearing ay at the end of the blow, but one is 
still not sure of the end of the blow. It is claimed 
that the experienced human eye ean judge the end quite 
accurately, and this is true in most cases, but unfortu- 
nately not in all, occasionally underblown or 
overblown heats are still made. 

The construction of this miniature spectroscope is 
simple ; it comprises an adjustable slit in the outer 
tube and a compound direct-vision prism in a sliding 
tube which can be moved forwards or backwards to 
focus the spectrum. The spectrum observed is due to 
gaseous atoms orions. Atoms are activated by thermal 
energy and the electrons are partially withdrawn from 
the attracting nuclei. This means that some energy is 
lost by the atoms. The value of this change corresponds 
to emitted light of a definite frequency, which also is 
characteristic of the atom. As a result the so-called 
atomic spectrum is produced. In the converter flame 
the excitation of a few lines of the spectrum is observed. 
It is, of course, not so pronounced as in the case of 
electric-arc excitation. By observing this spectrum 
the disappearance of constituents present in the bath 
can be demonstrated. 

A summary of the successive changes in the spectrum 
with reference to the conditions of flame and sparks 
during a series of actual blows is given in Table I. At 
the beginning of the blow a very faint continuous spec- 
trum was visible. At this moment the flame was dull 
red mingled with dense brown fume, and the sparks 
were ejected in a diverging stream with a number of 
clusters of scintillating sparks. The continuous 
spectrum became gradually brighter and stronger until 
the flame appeared more bright with less clusters of 
sparks and brown fumes. Then ejects were thrown 

* Paper presented at the Autumn Meeting of the 
Iron and Steel Institute, held on November 22 and 23, 
1945. Abridged. 








out and a fine, weak, yellow band appeared in the 
spectrum. The outline of the flame now assumed the 
ape which marked the beginning of the boil. Some- 
times the ejects continued for several minutes and 
became very violent. The yellow band was then 
very clear and steady. 

After the ejects had ceased the flame became longer 
and brighter, with only a few sparks. At this moment 
only a yellow band was visible. The flame then 
dropped and was duller, but it again increased in 
intensity and brightness. The spectrum now showed 
ra dh: sarge we green band. At first it was so 
faint that its appearance was spasmodic. Then the 
flame became very bright, irr r-shaped and 
unsteady, with few sparks: this is the well-known 
carbon flame. Two other green bands, one on each 
side of the first one, and two en ae bands were then 
visible. Sometimes, if the flame was exceptionally 
brilliant, a blue band became visible. All these bands 
then appeared very clear and strong, but after an 
interval of half a minute to one minute the red, green, 
and blue bands disappeared and left only the yellow 
band. At the same time, the flame shortened and the 
wind was subsequently shut off. In these preliminary 
investigations only the relative positions of the bands 
were determined ; no attempt was made to measure 
the wavelengths nor to prove that the yellow band 
indicated sodium, or the other bands manganese. The 

explanation of the significance of these bands with 
respect to the extent of the oxidation of impurities in 
the metal requires more information. 


TABLE I.—Changes* in the Converter-Flame Spectrum 
during a Blow. 


The figures indicate the number of minutes that had 
elapsed after the beginning of the blow when a certain 
band or bands appeared or disappeared. 


. 




















Appearanice | 
Appear-| of Green Appear- 4 Blown 
ance of| Bands. ance of | Diseppear-| Wind | ‘metal. 
ha Red Bands. off. co 
Band. vaint| Clear.| Bands. | Carbon 

i 

| | | 
12 Ss he ae ee Be! 
is | go } 32 | - 32 37. «| «37:~«| «0-08 
9-5 | 33 | 36 | 38 43-5 | 43-5) 0-09 
10- 24 Say nly ieee, 40 | 0-08 
ee 27-5} 27-5 | 32 | 32 | 0-07 
9 | 33°5) 33-5 35-5 | 38 38 0-09 
10 | 27-5] 32 | 932 | 39-5 | 39-5] 0-09 
9 ig I Saat 28 34 34 0-08 
12 | 23 | 39 | 39 | 42 43 | 0-05* 

j 





* Overblown metal. 


The results for an overblown heat can be summarised 
as follows. The temperature of, the blown metal 
will be lower. A rough estimation, based upon the 
assumptions that the wind is supplied at the rate of 
40 cub. ft. per second and the air finally attains a 
temperature of 1,200 deg. C., has shown that over- 
blowing for one minute will cause a temperature drop 
of about 70 deg. C. for 24 tons of metal. The analysis of 
the blown metal will show lower percentages of silicon, 
manganese, and carbon than that of properly blown 
metal, but, since oxidation after the end of the blow 
is not very appreciable, this difference will be very 
slight. Loss of metal will be increased by oxidation 
of the molten iron. Excessive wear on the lining can 
be expected, as the FeO tends to attack the lining 
and form silicates. The quantity of slag will be 
increased, and the FeO content of the slag will be 
increased. Difficulty in casting may occur, especially 
on light and thin-section castings, owing to cold and 
sluggish metal. Defective castings may be produced, 
owing to the oxide inclusions in the molten metal. 

Consequently, to prove that the disappearance of 
red and yellow bands really shows the true end of the 
blow other investigations must be carried out simul- 
taneously with observations made with the aid of the 
spectroscope. Only by determining the temperature 
of the blown metal, the quantity and composition of the 
slag (before additions), and the metal losses, as well as 
making the spectroscopic observations, will all the 
necessary data be obtained. 

Conclusions.—The time interval between the start 
of the blow and the appearance of the yellow band 
in the flame spectrum varies. This variation depends 
upon the temperature of the metal and of the converter 
lining, i.e., whether they are hot or cold. The appear- 
ance of the yellow band is generally accompanied by 
the commencement of ejects or boiling. The time inter- 
val between the appearance of the yellow band and 
green and red bands varies. This variation is due to 
the irregular composition of the metal tapped from the 
cupola, and the addition of ferro-silicon during the 
blow. The first green band always appears before the 
carbon flame. All the red and green bands are visible 
while the carbon flame exists. The end of the blow is 
reached when the red, green and occasional blue bands 





entirely disappear. 
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DEPARTMENT. 





Fie. 1. 


TEST HOUSE OF THE AERO- 
NAUTICAL INSPECTION DEPART-| 
MENT AT HAREFIELD, MIDDLESEX. | 


THe Aeronautical Inspection Department Test | 
House was started inauspiciously in the early part of 
1914 in a shed at Farnborough, Hampshire, and the | 
original equipment included little more than a tensile | 
testing machine and a Brinell hardness tester. In 19165, | 
a branch was opened in Sheffield for testing metallic | 
materials, and in the same year a laboratory for testing | 
non-metallic materials was opened in London. In 1916 
yet another branch was opened for testing gauges; | 
also in London. Until late in 1918 the testing of | 
electrical equipment and instruments was carried | 
out at Farnborough, but not under the auspices of the 
A.D. In that year, however, responsibility for this | 
work was transferred to the A.I.D. and the necessary | 
staff and equipment were moved to the Royal Air | 
Force depot at Kidbrooke. Early in 1919 all the other | 
branches moved to Kidbrooke and the Test House 
became a single and separate unit of the A.I.D. The | 
growth of the Test House was gradual, but the range of | 
equipment was constantly being widened and, by 1936, 
all the available space at Kidbrooke had been utilised ; | 
three sections were actually transferred to Cardington. | 
In the meantime, however, Treasury authority had | 
been obtained for acquiring a special building to house | 
the whole of the equipment under conditions in keeping | 
with the importance of the work. “ 

The search for suitable premises was confined to} 
an area within 30 miles of the centre of London and, | 
as nothing immediately available could be found, the | 
decision to erect a new building was made. The site | 
selected for this was an estate at Harefield, near | 
Uxbridge, Middlesex. ~The house belonging to the | 
estate was in a poor state of repair, but it was rendered | 
habitable and, in October, 1938, the gauge section was 
transferred to it from Cardington. Erection of the new 
building was commenced in March, 1939, and was 
practically completed by the time the enemy attacks on 
London commenced towards the autumn of 1940. A 
rapid move was made from Kidbrooke, which was parti- 
cularly vulnerable, and the move from Cardington | 
followed. A hundred lorry loads of equipment and 
furniture, each ranging from 5 to 10 tons, were trans- | 
ferred in rather less than three weeks while the Battle | 
of Britain was at its height. Most of the apparatus 
at Kidbrooke was out of commission for less than 
24 hours. It was taken down overnight and installed 
ready for use at Harefield before the close of the next | 
day. 


TEextTiLe Testing MACHINE. 


| originally accommodated within the main building 











Fie. 2. 1,000-KV X-Ray TuBE. 


Fie. 3. Matertats Testinc LABORATORY. 


Since 1940, the Test House has been greatly enlarged. | control is not quite so close, the nominal temperature 
Wings originally built with two floors only have had | being 68 deg. F. with a tolerance of 24 deg. either 
a third floor added, while stores and workshops| way. In the textile testing laboratory the moisture 
content also is controlled. The temperature is 70 deg. 
have been moved out into huts. Huts have also been | F. + 1 deg. and the relative humidity is 65 per cent. + 
erected to give extra office accommodation. By these | 1 per cent. 
means floor space totalling 71,000 sq. ft. has been| The primary purpose of the A.I.D. Test House is to 
increased to just under 100,000 sq. ft. The staff of | provide facilities for check testing the work of con- 
the Test House numbers 360 persons of whom 170 are | tractors employed in the manufacture of any material 
classed as “ technical,” and 125 as “ industrial.” to be used in the construction of aircraft or in the 

Owing to the requirement for extreme accuracy in | manufacture of component parts.. In addition, func- 
most of the work done in the Test House, the air in the | tioning tests are carried out on all kinds of instruments 
main building is conditioned. In general, the range is | such as are used by aircraft pilots, navigators, bomb 
from 60 deg. F. to 70 deg. F., but in the gauging rooms | aimers, etc. This does not by any means exhaust 
the temperature is maintained at 68 deg. F. + 1 deg. | the scope of the activities of the Test House, as engin- 
In instrument testing and other laboratories the | eers’ precision gauges used by the A.I.D. at contractors’ 
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works are inspected here, and new techniques for inspec- 
tion are developed, together with any special test 
apparatus that may be needed in connection therewith. 
Engine fuels, lubricants and other products bought 
in bulk for general distribution are not tested at every 
reception centre, but at the Test House where there 
are variable-compression test engines, a strength of 
materials laboratory, and equipment for carrying out 
check tests on samples and specimens. The Test House is 
neither a research nor a manufacturing establishment 
but original investigations are carried out there when 
it is necessary to develop some new or improved test 
procedure, and workshops for making prototypes of 
new apparatus are provided. 

A comprehensive déscription of the Test House 
equipment would occupy more space than is available, 
and as much of it is standard apparatus, well known 
in the specialist circles in which it is used, no useful 
purpose would be served by attempting even a selec- 
tive description, In the screw-gauge measuring 
section there are al] the well known instruments for 
examining screw threads. Slip gauges are com 
with master gauges and are also examined by the 
interference fringe method for flatness. End bar 
gauges are also subjected to rigorous examination and 
various instruments for surface finish investigations 
were in use. In one room devoted to special gauging 
work the accuracy of a “ Spiteful” wing rib was 
being ascertained on a surface table by taking vertical 
measurements at different horizontal] distances mea- 
sured from its tip. This was not a routine test but 
one specially commissioned in view of certain opera- 
tional troubles having been experienced with the new 
machine and attributed to imperfections in wing con- 
tour. Two other surface tables were carefully aligned 
to receive the tail plane of another aircraft, this also 
having been required to undergo special examination. 
A third special gauging operation was being carried out 
on the profile of a small fixture of constantly changing 
cross section. The outline was traced in a succession 
of different — by an accurately constructed panto- 
graph which made a trace on smoked glass. By 
optical projection of this trace to an enlarged scale the 
profile could be examined and compared with a drawing 
made to the same scale. 

For the examination of materials by the usual 
standard methods, there are several well-equipped 
laboratories. Fig. 3, opposite, shows part of the labora- 
tory in which physical tests are carried out on metal 
specimens. The Denison machine in the foreground is 
used for testing strips of aluminium ; round bar speci- 
mens of larger cross section are tested in the Amsler 
machine in the background on the left. Other machines 
easily recognisable in Fig. 3 are a Brinell hardness tester 
and an Izod impact tester for notched specimens. 
The Denison machine shown in Fig. 1 is installed in a 
laboratory devoted to testing textiles such as parachute 
fabrics, glider towing ropes, etc. As the behaviour of 
textiles varies with the moisture content, the air in the 
laboratory is conditioned with regard to humidity as 
well as temperature, the precise requirements being as 
already given above. Porosity tests for rubberised 
fabrics, such as are used in the manufacture of dinghies, 
are carried out in this laboratory and balloon fabrics are 
tested for their permeability to hydrogen. 

The Test. House is equipped for carrying out every 
kind of chemical test pa also for micrography and 
spectrum analysis. There is also a complete range of 
X-ray equipment, one purpose of which is to develop 
routine methods for examining wie for flaws. 
Photographs generally have to be taken through 
the test object in two or more directions before its 
freedom from defects can be assured. Castings of 
- new design are all examined for defects by the approved 
method, but when the producers have overcome all 
difficulties and are generally delivering sound castings, 
random samples only are tested at regular intervals. 
The only function of the Test House in this connection 
is to carry out tests on the first castings and then 
issue instructions with regard to the method of exami 
tion to be followed at contractors’ works subsequently. 
For this class of work X-ray apparatus must have 
adequate penetrating power and the ability to dis- 
tinguish flaws of relatively shallow depth. The limit 
with steel hitherto seems to have been 4 in. to 5 in. 
of metal and the detection of flaws not smaller than 





about 4 per cent. of the total thickness of metal 
penetrated. These results are obtainable with a 
400-kV set. The new set shown in Fig. 2 is for 1,000- 


kV and this should give a penetration of up to 8 in. 
and be able to reveal flaws down to only 2 per cent. 
of the thickness penetrated. The new set is lighter 
in weight and more compact than the older 400-kV 
set, as it embodies a transformer without an iron core. 

A method of crack location still in the development 
stage is that known as the supersonic method whereby 
a vibration of well above audible frequency is communi- 
cated to one face of the test object and wave reflections 
are examined for any irregularities. Mere detection 
of a flaw can be accomplished by applying vibrations 
to one end of the test body and observing the ripples 





set up in a bowl of liquid making contact with the 
other end. Location of the flaw has been made 
possible by an instrument which is being developed 
in conjunction with Messrs. Henry Hughes and Son, 
Limited, Ilford. A piezo-electric vibrator and an 
identical receiving device are placed side by side on 
one face of the test object. The time displacement 
between transmitted and reflected vibrations is indi- 
cated by a cathode-ray tube which distinguishes 
clearly between waves reflected from the distant end 
face of the test object and those reflected at some inter- 
mediate face by a flaw or fracture. The position 
of the fault is ascertained by comparing the time dis- 
placement for waves received from the fault with 
that for waves received from the end face, which is 
at a known distance from the transmitter and receiver. 

In the instruments section of the Test House a 
particularly convenient test panel is used for checking 
the accuracy of engine speed indicators. Driven by the 
same variable-speed motor as drives the indicators 
under test is a regularly perforated cylinder arranged 
to revolve round a neon lamp which flashes at a known 
frequency. The flashing of the lamp is caused by an 
electrically-maintained tuning fork. The cylinder, 
which has several rings of perforations with different 
spacings, gives stroboscopic effects and from these its 
exact speed in revolutions per minute can be deduced 
at a glance. Comparison between the indications of 
this cylinder and those of the instruments on test 
enables the reading errors of the latter to be ascertained 
at once. Instruments tested for calibration in this 
way may be used to check others. 





ENGINEERING WORK OF THE 
CLYDE LIGHTHOUSES TRUST.* 


By D. Avan Stevenson, B.Sc., F.R.S.E. 


(Concluded from page 429.) 


In 1914, the Trustees took a new step in lighthouse 
engineering by the introduction of radio for the purpose 
of operating a fog signal from a distance. This installa- 
tion of 1914 also opened an entirely new era in radio 
engineering, as it was the first occasion on which 
radio was used to operate a valve from a distance 
or to perform any mechanical operation across space, 
or in fact to be used for any purpose other than the 
Morse-code signalling. An automatic fog signal was 
erected on a pile structure in the Firth of Clyde at 
Rosneath Patch, and was started and stopped by 
radio impulses from Gourock pier, 1} miles away. 
Thus a fog signal was provided at a fraction of the 
cost that would have been necessary for the erection on 
the Patch of a sea-structure on which lightkeepers 
could dwell and personally operate a fog signal there. 
The wireless installation was designed by the Marconi 
Company from the original model by the Trustees’ 
engineers; it was renewed at the commencement 
of the present war, when the opportunity was taken 
to incorporate the most up-to-date valves and circuits. 
The installation is arranged so that one of the Clyde 
pilots, from their office at Gourock pier, operates the 
two fog signals across the sea at Rosneath Patch beacon 
and Fort Matilda pier. The distant control of un- 
attended lighthouses and fog signals established on 
isolated rocks and other situations is clearly desirable 
for reasons of maintenance and finance and to avoid 
the construction of substantial sea-exposed structures 
to accommodate lightkeepers, and the Trustees’ 
pioneer step in this direction has been followed by the 
Commissioners of Northern Lighthouses, and by the 
French and United States Governments. 

The development of radio in navigation signals, chiefly 
in the United States, was not overlooked by the 
Trustees, and about 1927, and soon after their intro- 
duction, it was decided to establish a radio signal to 
facilitate the passage of vessels through the Cumbrae 
channel and its approaches. From an aerial sound 
signal alone a mariner can judge his direction only very 
roughly, and the universal type of wireless fog signal 
(or direction-finding station) enables vessels to take 
their bearings accurately ; but from neither of these 
types of signal can he obtain his ship’s distance from 
their source of emission, and it is such knowledge of 
his varying distance off that is his principal require- 
ment in passing Cumbrae. The Trustees therefore 
adopted a unique arrangement, namely, a synchronised 
radio and aerial sound signal. This signal at Cumbrae 
is a variety of sound-ranging which is normally done 
by stop-watch, but at Cumbrae a stop-watch is not 
required, as the radio portion of the signal includes 
time-counting. 

Among the reasons that caused the Trustees to adopt 
this new variety of sea-signal is that in using the 
ordinary radio direction-finding installations established 





* Paper presented at a meeting of the Institution of 
Engineers and Shipbuilders in Scotland, held in Glasgow 
on Tuesday, November 20, 1945. Abridged. 





for general open navigation on the coasts of Britain 
and abroad, navigators must lose time in observing 
and reducing the necessary cross bearings to give a 
ship her position : the radio emission from one station 
must be timed apart from another and the errors in 
taking bearings from the D.F. stations along coast 
lines and across alternate stretches of water and high 
land are too considerable to give the necessary accuracy 
for a close navigation such as through the Cumbrae 
narrows, when vessels must keep moving. In fact, 
in the area round Cumbrae (and generally within the 
Trustees’ jurisdiction) bearings from the nearest D.F. 
stations at Mull of Kintyre, Isle of May, Butt of Lewis 
and Northern Ireland are not sufficiently accurate to 
lead vessels through this 1}-mile wide channel. 

From the Cumbrae lighthouse a radio signal is 
emitted in the form of a “talking beacon” which 
broadcasts by wireless the name of the lighthouse and 
actual sound of the fog signal blasts and speaks dis- 
tances, so that any vessel with even an ordinary 
domestic portable wireless on board is told her distance 
and also obtains her direction or bearing from the 
lighthouse. The electricity for the radio transmitter 
at the lighthouse is generated simply by means of a 
little air from the fog signal engines. This distance- 
giving installation was the first to be established in the 
world and has since been installed at about 100 light- 
houses in the United States, where the synchronous 
method is telegraphic. The well-known Thomas Gray 
Memorial Prize was awarded for this installation by 
the Royal Society of Arts, on the advice of a committee 
which included representatives of the Admiralty and 
Trinity House, as they judged it to be the most valuable 
navigation invention of its time: it turned an aerial 
fog signal into an instrument of practical scientific 
value for navigation instead of it merely emitting noise 
into the air—from which, the Admiralty warn naviga- 
tors, they must not judge distance. 

The Cumbrae talking beacon .was installed in 1929 
and was so successful that another similar installation 
was set up at Cloch Point lighthouse in 1939. The 
distance-giving facilities of this type of signal are 
particularly useful in the vicinity of this lighthouse, 
where the traffic passing to and from the Cumbrae 
narrows is swelled by a large amount of estuarial ship- 
ping. A renewal and improvement of the Cumbrae 
installation has just been completed. The Trustees 
operate seven radio installations. 

The Trust has a buoy store and workshop on the river 
front at Port Glasgow, complete with plant to make oil 
gas for the buoys and beacons. Here all the mainten- 
ance work required in the service is undertaken by the 
Master of Works. There is also a berth for the Trustees’ 
tender Torch at Port Glasgow harbour. This vessel, 
130 ft. in length, was designed specially for the work 
and is equipped with gas tanks and compressor, a test 
room for buoy flashing mechanism, a particularly 
large deck space clear of impediments on which buoys 
can be handled freely, and a crane and derricks which 
have been found valuable for dealing with Admiralty 
moorings during the war. ; 

The navigable channel of the Clyde extends eastwards 
from Princes pier, where it has a width of 500 ft.. 
to above Port Glasgow, where its width is 350 ft., and 
the channel lines unite with those of the Clyde Navigation 
Trust, which is responsible for the upper reaches. By 
the Act of 1912, the Clyde Lighthouses Trust is bound 
to maintain its channel at the depth of 27 ft. at 
L.W.O.8.T. or 33-1 ft. below O.D., but by an Act of 
1940 it was authorised to deepen 2 ft. lower seawards 
from Garvel, that is, from above Greenock. In 1871, 
the channel depth had been 18 ft., and in 1880, 23 ft. 
had been authorised. With a depth of 27 ft. throughout 
and up to 29 ft. at the seaward end, the Trustees’ 
channel is fully up to the requirements of the channel 
above Port Glasgow. From 1912 to 1917, deepening 
and maintenance work was carried out mainly by the 
Trustees’ own plant, but since 1919 it has been done 
by plant hired chiefly from the Clyde Navigation 

rust. 

Just prior to the war, the Trustees were faced with 
the problem of deepening and widening the channel to 
give passage to the Queen Mary and Queen Elizabeth, 
particularly to allow these vessels to negotiate the 
curve at Garvel. The usual engineering practice 
would have been to straighten the river and flatten 
the bends, but on their engineers’ recommendation the 
Trustees deepened right into the bends. This method 
was successful, the cost being 10,0001. against an 
expenditure of about 120,000/. which would have been 
necessary to straighten the river. Though exposed to 
complicated tidal influences and without walls except 
on one side for a short distance off Garvel Embankment, 
experience has shown the general lines of channel to 
be excellent. This is demonstrated by the very small 
amount of silting requiring to be removed in mainten- 
ance—not annually, but every few years. It occurs 
only at two or three particular points. It is remarkable 
that no more silting occurs in this channel deepened 
to nearly 30 ft., than when its depth was nearly 10 ft. 
less. 
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MOBILE CRANE FOR THE ROYAL 
AIR FORCE. 


As was to be expected in the course of the late 
war, many aircraft were obliged to make forced landings 
at places remote from any airfield. In such situations 
they had either to be serviced and rendered fit for 
flight or else dismantled and removed piecemeal. In 
any event, mobile equipment was required to deal 
with the situation, and an important item of this 
equipment was a suitable crane. The Royal Air Force, 
therefore, acquired a number of lorry-mounted mobile 
cranes of the type shown in Fig. 1, above. The crane 
itself, manufactured and supplied by Steels Engi- 
neering Products, Limited, formerly Messrs. Henry J. 
Coles, Limited, Derby, is electrically operated, the 
necessary direct-current supply being obtained from 
an engine-generator unit mounted on the lorry chassis 
under a hood or bonnet, which can be seen in Fig. 1, 
just behind the driver’s cab. The lorry chassis is 
shown separately in Fig. 2. It was manufactured by 
Messrs. The Associated Equipment Company, Limited, 
Southall, and, except for the rear bogie, is basically 
the same as that of the “ Matador” W.D. medium 
artillery tractor. The crane is fitted with a ‘“‘B& A” 
safe-load indicator made by Messrs. B & A Engi- 
neering Company, Limited, 50, Pall Mall, London, 
S.W.1, and this renders it inoperative if the load 
to be lifted exceeds the safe figure, the jib radius 
being taken into account automatically. The per- 
missible load ranges from 5 tons with a jib radius of 
7 ft. 6 in. to 14 tons with a jib radius of 19 ft. 3 in. 
At the intermediate extensions of 13 ft. and 16 ft., 
the permissible loads are given as 3 tons and 2 tons, 
respectively. 

The chassis is equipped with an A.E.C. direct-injec- 
tion oil engine having six cylinders, the total swept 
volume of which is 7-7 litres. The output is 95 brake 
horse-power at 1,800 r.p.m. The injection pressure 
is 175 atmospheres and the compression ratio is 16 to 1. 
A rotary exhauster is connected in tandem with the 
fuel-injection pump to run at half engine speed. ‘The 
purpose of this exhauster is to maintain a vacuum of 
between 22 in. and 24 in. of mercury in a tank which 
can be seen in Fig. 2 on the near-side chassis member. 
The vacuum tank is used in conjunction with a vacuum 
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servo mechanism to assist the 
driver in making brake applica- 
tions. The braking system is of 
the Lockheed hydraulic type, but 
the operating cylinders are ex- 
ternal to the brake drums and are 
connected by pull rods to brake 
operating levers of the conventional 
type. The main drive from the 
engine is taken through a clutch, 
a sectional drawing of which is 
reproduced in Fig. 7, on page 448. 
Power is transmitted through a 
detachable rubbing plate on the 
flywheel to a single driving plate 
which has friction linings on both 
sides. Actuation is by means of 
a movable pressure plate which 
has 15 springs bearing against its 
back surface. The friction area i: 
320 sq. in. The transmission is 
somewhat complicated and is 
shown diagrammatically in Fig. 3, 
opposite. The power of the engine 
can be applied to the rear driving 
axles alone for ordinary running 
on good roads, or to the front axle 
as well for running across roadless 
country. In both cases four for- 


| ward and a reverse speed are avail- 


able, but an additional range of 
much lower gears can be used in 
exceptional circumstances, these 


| being available only when the 
| drive is to all three axles. 


The ordinary change-speed gear- 
box is at ain Fig. 3; it gives the 
ratios 4-38 to 1, 2-69 to 1, 1-59 
to 1 and 1 to 1 for forward run- 
ning, and 5-14 to 1 in reverse. 
At 6 is the auxiliary gearbox 
which gives the three alternative 
drives mentioned above. This gear- 
box is shown in greater detail in 
Figs. 8 to 10,on page 448. Axlesc 
and d, Fig. 3, which are always 
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power driven, are of the conventional type with worm 
reduction gearing, the worms being overhead. The 
ratio of reduction is 8-25 to 1. Axle e, which is power 
driven at the option of the driver, is shown in Fig. 11, 
on page 448. The ratio of reduction for this axle is 
7-9to 1. Fig 8 shows the auxiliary gearbox in plan on 
two planes of section, the main shaft axes being at two 
different levels. The input from the engine and clutch 
is through the shaft a, the drive to the rear axles is 
taken from shaft 6, and the drive to the front axle is 
taken from shaft c. For ordinary road running the 
connection between a and 6 is established by sliding the 
wheel d on the splined portion of shaft a to the right 
until the dog at its right-hand end engages with the 
corresponding dog on wheel e, which is keyed to shaft b. 
In the meantime the wheel f on shaft c is held clear of 
engagement with wheel e. The drive is obviously 
straight through at 1 to 1 ratio and only the rear axles 
are involved. The front axle is brought into use by 
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| sliding wheel f on shaft c into engagement with wheel e. 
| If now a much slower speed is required for all axles, 
| with a corresponding increase in tractive effort, wheel d 
| on shaft a is slid to the left to engage wheel g on shaft c. 
| The 1 to 1 connection of shafts a and b is broken and the 
drive from shaft a to shaft b is now taken through the 
wheels d and g, shaft c and wheels f and e. This change 
in the position of wheel d effects a considerable reduction 
in the speed of shafts c and b because the number of 
teeth on it is only a fraction of the number on wheel g, 
whereas the original drive ratio from wheel e to wheel f 
was | to l. 

Movement of the wheel d is effected through the 
spindle 4 and the striking fork i shown in Fig.9, the 
wheel f being moved by means of the sleeve j and the 
striking fork k. Both the spindle h and the sleeve j 
are provided with short actuating levers for connection 
by rods to the driver’s control levers. The overall final- 
drive ratios for the three driving axles, when the drive 
to the rear axles is taken straight through the auxiliary 
gearbox, are 36-1, 22-2, 13-1 and 8-25 to 1 for the 
four forward speeds, and 42-4 to 1 for the reverse 
speed. When the auxiliary gearbox is used to provide 
an additional reduction of 2-78 to 1 the overall final 








drive ratios in forward gear are 100-6, 61-8, 36-5 and 

23-0 to 1 and in reverse gear 117-8 to 1. It may be 

mentioned here that the wheels are fitted with single 

tyres of the low-pressure ‘“‘ Cross Country ” type, the 

size being alternatively 13-5 in. x 12 in. or 14 in. x 
in. 

For the drive to the front wheels a gear is employed 
that is slightly different in ratio from the rear axle 
final drives and entirely different in construction. It 
is of the double-reduction type, in which a spiral- 
bevel pinion, represented by the circle a in Fig. 11, 
drives the spiral-bevel wheel b, and a double-helical 
pinion c, rotating together with the spiral bevel 5, 
drives the large double-helical wheel d on the differential 
housing. The half shafts from the differential to the 
driving wheels have each to be made in two pieces, 
connected by a flexible joint, in order to permit the 
steering movements of the driving wheels. A single 
joint of the Bendix “ Tracta” type suffices to give a 
constant velocity ratio between the two portions of the 
half shaft. This joint, although it has only four parts, 
is kinematically equivalent to two joints of the standard 
Hooke type. The four members of the “‘ Tracta ” joint 
are shown assembled, and not easily distinguishable 
from one another, at e in Fig. 11, but the joint was 
illustrated and described in ENGINEERING, vol. 145, 
page 174 (1938). 

A hydraulic brake system, assisted by a vacuum servo, 
operates on all six road wheels and is controlled by a 
brake pedal, while the hand brake acts on the four 
rear wheels only, through a mechanical linkage actuat- 
ing the same shoes as the foot brake. The brake drums 
provide a total area of liner of 840 sq. in. The ap- 
proximate weight of the vehicle is of interest in this 
connection ; it is 154 tons when fitted with the Mark 
VII (Series 7) Coles crane described below. A 40-gallon 
fuel tank, clearly visible in Fig. 2, is mounted on the 
off-side chassis member and is divided into two separate 
compartments providing 34 gallons as a main supply 
and a reserve of six gallons. The electrical equipment 
includes a 24-volt dynamo and starter motor. The 
wiring system is of the balanced three-wire type employ- 
ing an insulated return. A 24-volt battery is mounted 
in a container, seen behind the fuel tank in Fig. 2. 
The 12-volt lighting and other circuits are distributed 
on each side of the three-wire system, so that under 
average operating conditions the loads on each half of 
the battery are approximately equal. The electrical 
controls are concentrated in one compact control unit 
mounted at a convenient height at the right-hand 
side of the driver. The chassis has a wheelbase of 
14 ft. 94 in., and a turning circle of 70 ft., approxi- 
mately. 

The crane has three independently-controlled electric 
motors for hoisting, derricking and slewing, respectively. 
They are arranged in plan as shown in Fig. 4, in which a 
is the hoisting motor, b the slewing motor, and c the 
derricking motor. Power to operate these motors is 
obtained from a dynamo which is directly coupled to 
a Ford V8 engine. The electrical connections are as 
shown in Fig. 5. They are taken, in the first instance, 
through slip rings at the base of the crane since the 
latter revolves and carries the motors and controllers 
with it. At a junction box on the crane the positive 
and negative supply leads are each triplicated to give 
three independent parallel connections to the three 
motor controllers. The motors are series wound with 
reversible field windings and in series with each is a 
solenoid-type brake, normally held off by the motor 
current, but applied by a spring directly the current 
is interrupted. The connections of the slewing motor 
and its controller are simple and straightforward, but 
for the other two motors it is necessary to provide safety 
devices to interrupt the current should there be any 
attempt to work the crane beyond the allowable limits 
In each case there are three of these devices and they 
are wired in series across the second and fourth termi- 
nals down from the top of each controller. In the 
slewing controller, the corresponding terminals are short 
circuited by an external connection. The safety 
devices comprise switches to open if the hoist motor 
should over-wind or over-lower the load; similar 
switches to open if the derrick motor allows the jib to 
run out too far or hauls it in too close ; and, finally, a 
hoist over-load relay and a derrick overload relay. 

The switch members of the two overload relays are 
opened by electromagnets which are energised by the 
operation of the safe-load indicator. This indicator 
is, in effect, a mechanital weighing machine which 
closes electrical contacts if its indication is excessive. 
It is located nearly at the centre of the jib and is 
visible in Fig. 1, in which it appears as a rectangular 
casing from which there projects an arm carrying a 
jockey pulley for the hoisting rope. The indicator, 
with the cover removed to show the internal mechan- 
ism, is illustrated in Fig. 12, page 448, and the wiring 
arrangements associated with it are shown in Fig. 6, 
page 445. Since the indicator must move with the jib 
it is operative at any angle and, though it is generally 
represented as in Fig. 12 in a horizontal position, 
permitting the burden rope to pass over it, Fig. 1 
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shows that in the particular application under con- 
sideration it is mounted with the burden rope passing 
underneath. The rope is deflected slightly in passing 
over the pulley and, in attempting to straighten, 
it exerts a pressure on the pulley towards its centre. 
This pressure is proportional to the load being hoisted 
by the crane, and is balanced by a lever and spring 
mechanism inside the safe-load indicator. When the 
load is excessive for the particular jib radius em- 
ployed, the yielding of the mechanism is sufficient 
to close a pair of electric contacts and thus complete 
the circuit through a warning lamp. Further load 
application or further extension of the jib causes more 
contacts to close, with the result that the overload 
relays are energised and both hoist and derrick motor 
circuits are opened. 

Referring to Fig. 12, the arm a integral with the 
arm 6 is pivoted at c and the tendency to rotate is 
resisted by the tension in the cable d which passes 
round the freely running pulley on the arm b. The ends 
of the cable are secured to grooved quadrants forming 
part of the member e, which is pivoted at f. The force 
exerted by cable d is the same for both upper and lower 
quadrants, but as the upper quadrant has a slightly 
larger radius than the lower one, there is a tendency 
for the member e to rotate clockwise. A spring 9, 
anchored to the casing at one end, and secured to the 
arm A at the other end, resists this rotational tendency, 
the arm h being integral with the member e. Yielding 
by an amount which is proportional to the applied load, 
the spring g allows the arm h to raise the cam plate i, 
which is loosely pivoted to the arm h but prevented 
from rotating freely by the link j, which is anchored to 
the arm k. When the cam plate i is raised, the bell- 
crank lever / is free to turn counter-clockwise under the 
influence of a coil spring and in so doing closes electric 
contacts, first to show a warning light and afterwards 
to operate overload relays. The arm k is keyed to a 
spindle which projects through the casing and carries a 
similar, but longer, external arm which is attached by a 
long link or connecting rod to the fixed framework of 
the crane. Thus, when the jib is moved in or out, arm k 
rotates about the centre f and causes the cam plate i to 
rotate in the same way about its attachment to the 
arm h. As the cam face is not concentric with the 
point of attachment to the arm A this rotation of the 
cam affects the position of the bell-crank 1, which may 
thus be caused to close the contacts and energise the 
warning light and the overload relay by jib movement 
alone without there being any increase in the load on 
the crane. 

The warning lamp, the jib head lamp and the over- 
load relays are all operated from the 24-volt lighting 
battery of the lorry chassis, and the wiring diagram 
for these battery circuits is given in Fig. 6, page 445. 
Current is led through slip-ring collectors at the base of 
the crane to a junction box from which all other con- 
nections are taken. The safe-load indicator contacts 
reat shown at a, b me c. When 6d and ¢ are closed the 
indicator warning lamp is lit. For test purposes this 
lamp can also be lit by the circuit test ie, which 
merely shunts the contacts b and c. When contacts b 
and a are closed the overload relays are energised and 
open switches in the main circuits of the hoisting and 
ore 5 motors, as described above with reference 





CALENDAR.—Messrs. A. A. Jones and Shipman, 
Limited, East Park-road, Leicester, have sent us a wall 
calendar showing three months at a glance. Applicants 
for the calendar are asked to enclose the sum of 3d., 
which, as previously, will be handed to a charity. 


Srraicut-Lirt Horsts.—Publication S.P. 276 received 
from Messrs. Consolidated-Pneumatic Tool Company, 
Limited, 232, Dawes-road, London, S.W.6, illustrates and 
describes the different types of straight-lift pneumatic 
hoists and rams manufactured by the firm. The range 
covers such diverse applications of the principle as tables 
with balanced rams which are used when frequent and 
rapid adjustment of the height is required, and horizontal 
rams carried on overhead runways and having pulley 
systems for increasing the purchase of the vertical hoist. 


ALLOY STEELS AND TOOL STEELS.—We have received 
a booklet of 112 pages describing all the special alloy 
steels and tool steels in regular production by Messrs. 
William Jessop and Sons, Limited, Brightside Works, 
Sheffield, and Messrs. J. J. Saville and Company, Limited, 
Triumph Works, Sheffield. The publication replaces 
much of the pre-war data issued by the two firms, and, 
in addition to general notes on the heat-treatment of 
alloy and tool steels, contains in 15 separate sections 
tabulated particulars of the composition, heat treatment, 
properties, salient features and typical uses of nearly 
150 brands of steel, including heat-resisting, corrosion- 
resisting, nitriding steels, constructional steels and others, 
such as magnet steels and alloys. The booklet has been 
prepared, as an interim publication, to meet the urgent 
post-war needs of both the home and export markets. 
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Associate Member to Member.—Patrick Denys Bates, 
B.Sc. (Eng.) (Lond.), Abadan, Iran ; Samuel Reginald 
Boyd, B.A., B.A.I. (Dublin), Nairobi, British E. Africa ; 
William John Charlton, M.Sc. (Leeds), Newcastle-upon- 
Tyne ; Robert William Leslie Harris, B.Sc. (Durham), 
London, 8.W.1; Tom Jones, M.A. (Cantab), 
London, S.W.1; Alexander McDonald, B.Sc. (Edin.), 
Freetown, Sierra Leone, British W. Africa; Norman 
Alastair Matheson, Dundee ; William Morrison, B.Sc. 
(Glas.), Yallourn, Victoria, Australia; Archibald 
Henry Richard, B.Sc. (Eng.) (Lond.), Trinidad, B.W.I. ; 
Thomas Urie Wilson, M.B.E., T.D., Hamilton, Lanark- 
shire. 

InstrTUTE OF MARINE ENGINEERS. 

Member.—Frederick Anderson, Port Alfred, S. Africa; 
Lieut. (E.) Joseph William Brand, D.S.C., R.N., Hull; 
Maurice Willey Butchart, Washington Pulborough, 
Sussex ; Francis William Dugdale, Sunderland ; Wil- 
liam James Ferguson, Stanmore; Commdr. (E.) 
Thomas Fife, R.C.N.R., Ottawa; Allan Leslie Gatland, 
Wellington; Frank Bladon Gill, West Vancouver, B.C. ; 
Lt.-Commdr. (E.) Antony Francis Gillingham, Ply- 
mouth; John William Godfrey, Falmouth; Robert 
Bertram Grey, Worthing ; Robert Beggs Hutchinson, 
Whitehead, Co. Antrim; Lt.-Commdr. (E.) William 
Robert Knocker, R.N., Devonport ; Frederick Hollings- 
head Lay, Sunderland ; Ernest McKay, Ilford ; Leslie 
Frank Miller, Southampton ; John Owen, Liverpool ; 
Jorge Pinochet, Vina Del Mar, Chile; Thomas Rat- 
cliffe, Sunderland ; Thomas Muir Rutherford, Bristol ; 
James McDonald Sumner, Hayes; Donald Alexander 
Taylor, Manchester; Roy Thompson, North Shields ; 
James John Vanston, Penge; Ernest Hunter Weiss, 
Wareham ; Allan Arthur Woolley, Sheerness. 


InsTITUTE OF Puysics. 


Associate—D. L. Allan, B.Sc., Malvern; H. Arthur, 
M.Sc., R.A.F.; A. H. Berry, M.Sc., Blackburn; J. B. 
Birks, B.A., Malvern; F. J. Bradshaw, B.A., Farn- 
borough ; H. M. Bristow, B.Sc., Witley ; C. K. Brown, 
B.A., Sunbury-on-Thames; J. W. Collins, B.A., 
Teddington; D. C. Davies, B.Sc., R.A.F.; E. G. 
Dunstan, B.Sc., R.A.F. ; M. Evans, B.Sc., Basingstoke ; 
W. F. Fielding, B.Sc., Farnborough ; T. M. Flett, B.Sc., 
Brentford; H. Henderson, B.Sc., Witley; G. F. 
Hodsman, B.Sc., Fairlie; J. L. Hopkins, B.Sc., 
London; J. H. Jaffe, B.Sc., London; J. W. John, 
M.A., Cawnpore, India; R. H. Kay, B.A., Witley ; 
R. D. Lowde, A.R.C.Sc., B.Sc., Farnborough; G. M. 
Michie, B.A., Huddersfield; R. L. Morgan, B.Sc., 
Malvern ; J. Newton, B.Sc., R.E.M.E. ; C. A. Norman, 
B.Sc., Wembley; K. J. Pascoe, B.A., Admiralty ; 
G. Peirson, B.A., London; L. H. Pinkness, B.Sc., 
Smethwick; F. Y. Poynton, M.Sc., London; G. E. 
Pringle, B.A., Ph.D., Farnborough; R. R. Ray, 
M.Sc., London; J. T. Richmond, M.A., B.Sc., Luton ; 
F. R. Speke, M.A., Admiralty ; A. Stamberger, Lon- 
don; V. F. G. Tull, B.Sc., London; D. Walker, M.Sc., 
Fairlie; M. S. Wills, M.A., B.Sc., Oxford; A. J. 
Wiltshire, B.Sc., Malvern. 





BOOKS RECEIVED. 


The Manchester Association of Engineers. Transactions. 
Session 1944-45. Edited by J. Boron, Assistant 
Secretary. Offices of the Association, St. John Street 
Chambers, Deansgate, Manchester 3. 

Industrial Relations in Conditions of Full Employment. 
An Inaugural Lecture Delivered at Cambridge on 
16 October, 1945. Cambridge University Press, 
Bentley House, 200, Euston-road, London, N.W.1. 
[Price 1s. 6d. net.] 

Liverpool Observatory and Tidal Institute. Centenary 
Report and Annual Reports, 1940 to 1945. The 
Director, Liverpool Observatory and Tidal Institute, 
Liverpool. 

Ministry of Fue! and Power. Twenty-Third Annual 
Report of the Safety in Mines Research Board, 1944. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 1s. net.] 

Die Knickfestigkeit von Stdiben und Stabwerken. By 
Pror. Dr. Inc. JuLIvS RATZERSDORFER. Julius 
Springer, Vienna, Austria. Republished by authority 
of the Alien Property Custodian. J. W. Edwards, 
Ann Arbor, Michigan, U.S.A. [Price 8.80 dols.] 

Calling All Arms. The Story of How a Loyal Company 
of British Men and Women Lived Through Six Historic 
Years. By ERNEST FarRFax. Hutchinson and Com- 
pany (Publishers), Limited, 47, Princes-gate, South 
Kensington, London, S.W.7. [Price 7s. 6d. net.] 

The Chemistry of Cellulose. By Emi Heuser. John 
Wiley and Sons, Incorporated, 440, Fourth-avenue, 
New York 16, U.S.A. [Price 7.50 dols.] Chapman 
and Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 45s. net.] 





PERSONAL. 


Dr. JAMES GREIG, M.Sc. (Eng.) (Lond.), Ph.D. (Eng.), 
(B’ham), M.I.E.E., who has been Head of Electrica) 
Engineering Department, Northampton Polytechnic, 
London, E.C.1, since 1939, has been appointed to the 
London University Chair of Electrical Engineering 
tenable at King’s College. 

Vickers LIMITED announce that Sir JOHN ANbDER- 
son, G.C.B., F.R.S., Sm CLirFrorD Fiee, Sm Troms 
MERTON, F.R.S., and LT.-GENERAL SIR RONALD WEFks, 
K.C.B., have joined the board of directors. 


It was recently announced in the House of Commons 
that Mr. J. C. HANBURY-WILLIAMS, managing director of 
Courtaulds, Limited, has agreed to lead a goodwill 
mission to Egypt. The other members of the mission 
are Mr. JOHN BROWN, general secretary, Iron and Steel 
Trade Federation; Mr. C. G. MorRLEY NEw, M.1.E.E., 
an Electricity Commissioner ; SmR WILLIAM A. STANIPR, 
M.I.Mech.E., F.R.S.; Mr. HAROLD WHITEHEAD, an 
industrial consultant, and Dr. W. H. T. WILLIAMson, 
director, Agriculture Department, British Council. 


Mr. R. ROBERTSON, M.Inst.C.E., M.I.Mech.E., general 
manager of the Bristol] Gas Company, is retiring after 
41 years’ service with the company. His successor is 
Mr. JAMES CakR, M.C., M.B.E., A.M.I.Mech.E., engineer 
and general manager of the Stretford and District ‘ias 
Board, Stretford, Manchester. 


Mr. ViIcTOR WATLINGTON, M.I.E.E., intends to retire 
next year. from the position of Director of the British 
Electrical and Allied Manufacturers’ Association, 36 and 
38, Kingsway, London, W.C.2, on the completion of 
50 years of service in the electrical industry. 


Mr. H. L. S. Heap, B.Sc., M.I.E.E., A.M.I.Mech.E., 
and Mr. W. E. Hanson, A.M.I.E.I., have entered into 
partnership under the name of Heap and Digby, 25-26, 
Tudor Chambers, Station-road, Wood Green, London, 
N.22, to continue the practice of consulting and inspecting 
engineers previously carried on under the title of Heap 
and Digby, Limited, which company has now gone into 
voluntary liquidation. 

Mr. L. C. Row, M.I.Mech.E., for many years works 
manager at the Chorley Works of Leyland Motors 
Limited, has joined the board of Messrs. Rhodes, Brydon 
and Youatt, Limited, to be joint managing director 
with Mr. NORMAN YOUATT. 

Mr. M. G. Maycock assistant to Engineer (Main- 
tenance), London and North Eastern Railway, York, 
has been appointed assistant engineer, Edinburgh in 
succession to Mr. J. I. G. MacGrecor, who has retired. 
In consequence of the retirement of Mr. F. H. EGG e- 
sHAaw, Mr. J. C. SPARK, works manager, Cowlairs, has 
been appointed locomotive works manager, Doncaster. 
Mr. J. N. Butt, acting assistant locomotive works 
manager, Doncaster, has been appointed works manager, 
Cowlairs, in succession to Mr. Spark. 


The Council of the Institution of Electrical Engineers 
announce that they have established contact with Dr. W. 
LuULOFs, who was appointed local honorary secretary 
for Holland in 1939 and served in that capacity until 
the fall of that country in 1940. Dr. Lulofs is a joint 
managing director of the Amsterdam electricity supply 
undertaking. 

After being evacuated to Dunstable, Bedfordshire, for 
nearly five years, the administrative, sales and accounting 
offices of DELCO-REMY AND Hyatt, LIMITED, are moving 
back, on December 17, to the firm’s registered offices in 
London. On and after December 13, all correspondence 
should be addressed to 111, Grosvenor-road, London, 
8.W.1. (Telephone: VICtoria 6242.) 


Messrs. A. C. WICKMAN LIMITED, Coventry, announce 
that their London offce, for home sales only, under the 
control of Mr. J. M. Morais, is at 38-39, Stratton-strect, 
Piccadilly, W.1. (Telephone, GROsvenor 2726.) A new 
department for the sale of surplus and used machine tools 
will also operate from this address. The export sales 
department remains at 10, Princes-street, London, S.W.1, 
under the control of Mr. W. D. CoLrn YorK. 





THE BRITISH ASSOCIATION.—The Division for the 
Social and International Relations of Science of the 
British Association is to hold a conference on “ Scientific 
Research and Industrial Planning” at the London 
School of Hygiene and Tropical Medicine, Keppel-street, 
London, W.C.1, on Friday and Saturday, December 7 
and 8. The first session, to open at 10.15 a.m. on Decem- 
ber 7, will discuss ‘‘ Fundamental Research in Relation 
to the Community,” and the second, at 2.15 that after- 
noon, will deal with ‘“ Planned Research.” At the 
Saturday morning session, which begins at 10.15 a.m., 
“ Economic Aspects of Research ” will be discussed, and, 
at 2.15 on the same day, “The Human Factor ” will be 
dealt with. A limited number of tickets will be available 
for persons other than members of the Association. 
Application for these should be made to the office of 
the Association, Burlington House, London, W.1, 
(Telephone KREGent 2109.) 
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7 NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—Makers are receiving an increasing flow 
of orders for various products, and in most departments 
rather longer times are required for deliveries. The plate- 
makers have now some 18 weeks’ work on hand, and 
orders in hand for sections and bars are so extensive that 
no new business can be accepted for delivery in much 
under 10 weeks, except under special priority contracts. 


Scottish Coal.—An outbreak of strikes last week 
caused a complete upset of the winter programme. On 
lifferent days there were between 1,000 and 2,000 men 
on strike, and hundreds of coal consumers had to forgo 
their supply-—it being impracticable to switch supplies 
from other collieries to meet the deficiencies owing to the 
nature of the programme itself. The causes of the strikes 
were local and often trivial, and in no case was the 
conciliation machinery permitted to function before the 
strike occurred. In addition to the strikes, a Fife 
colliery belonging to the Kingseat Company, Limited, 
was flooded and had to be abandoned for good. The 
coal left in place was not sufficient to make it worth while 
to restore the pit. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—With manpower in the South 
Wales mines continging to decline steadily—the latest 
returns issued by the local coalowners’ association 
showed a further drop of 96 to 99,502 in the week ended 
November 10—Mr. Arthur Horner, national coal pro- 
duction officer of the National Union of Mineworkers, 
has drawn attention to what he and other union leaders 
felt was a difficult position created by the inadequate 
rates of compensation envisaged in the Government’s 
National Insurance (Industrial Injurics) Bill. He said 
that they would not assist in attracting men into an 
industry in which they were so liable to death, injury 
or disease. Fresh sources of manpower were urgently 
needed, but any element of compulsion would fail as 
assuredly as the Bevin Boy plan had failed. Output at 
the associated mines of South Wales and Monmouthshire 
in the week ended November 10 was 450,491 tons, 
against 447,276 tons in the previous seven days. This 
represented 94-81 per cent. of the allocation under the 
Shinwell scheme to produce an extra 8,000,000 tons of 
coal. The supply of coal on the market was still quite 
inadequate to meet all requirements. Home consumers 
were making heavy demands and practically the whole 
current productions of the better qualities were being 
absorbed by deliveries being made under standing con- 
tracts to the most important industrial and the public- 
utility undertakings in the home section. Consequently 
other inland buyers had to be content with lower grades. 
Only some of the very poorest kinds were available for 
export business, which continued extremely quiet. 
Some inferior smalls were shipped to Eire, while some 
of the anthracite duffs were being delivered to France 
for briquetting purposes. Otherwise shipments were 
mainly restricted to such deliveries as were being made 
for bunkering purposes at some of the leading coaling 
depots. All the large sorts were well booked ahead and 
were firm, while the sized and bituminous smalls were 
extremely scarce and strong. Some of the dry steams 
were in quiet request. Cokes and patent fuel were only 
sparingly available for forward delivery. 

Swansea Steel Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was little, if any, change in the 
condition of the tin-plate industry. The demand was 
good and home consumers were commencing to place 
their requirements for the first quarter of 1946. Steel 
sheets were in strong demand and makers continue fully 
booked for some months. The iron and steel scrap 
market displayed a fair amount of activity and good 
deliveries were made. 





NORTH-WESTERN FUEL LUNCHEON CLUB.—The next 
meeting of the North-Western Fuel Luncheon Club will 
be held at the Engineers’ Club, Albert-square, Manchester, 
at 12.30 for 12.45 p.m., on Wednesday, December 5. The 
speaker will be Mr. H. Hobson, B.Sc., M.Inst.C.E., 
M.I.E.E., and his subject, ‘‘ Some Post-War Problems of 
the Electricity Supply Industry.” 





JUNIOR INSTITUTION OF ENGINEERS.—At the annual 
general meeting of the Junior Institution of Engineers, 
held on Friday, November 23, Mr. L. 8S. Atkinson, 
M.I.Mech.E., M.I.E.E., was elected chairman and also 
honorary editor, Mr. P. W. Dunn and Mr. A. C. F. 
Mackadam, M.I.H.V.E., vice-chairmen, Mr. Robert 
Lowe, honorary treasurer, and Mr. J. A. Roberts, honorary 
librarian. Messrs. S. J. Crispin, K. P. H. Jeans, V. L. 
Rud», and E. G. Kimsey were elected members of 
Counc ] and Messrs. E. Shires, A. J. Webb, J. E. Gray 
and R. J. Merralls, honorary auditors. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Nearly all iron and steel producing 
plants are operating at high pressure to maintain the 
output at a sufficiently high level to meet the demand for 
deliveries under running contracts. Despite the con- 
tinued labour shortage and transport difficulties the dis- 
tribution of material is increasing. So great is the 
demand for home industrial needs, however, that full] 
attention cannot be given to the persistent call for bigger 
shipmente to overseas customers. Home raw material is 
plentiful and imports of high-grade foreign ores are 
increasing. Pig-iron supplies are barely sufficient for 
current home needs and the semi-finished steel available 
still falls short of the demand. Manufacturers of finished 
products have a great deal of work in hand. 


Foundry and Basic Iron.—The position regarding 
foundry pig iron continues to occasion some concern, 
The rising consumption at the light-castings plants 
can only be met by considerably larger supplies 
than are at present obtainable. Local blast-furnaces 
are not turning out much foundry pig but increasing 


quantities of suitable iron are arriving from other 
producing areas Substantial parcels of Midlard 
brands are being purchased through merchants. The 


production of basic irun is able to meet the growing 
requirements of the makers’ own consuming departments 
but leaves no surplus. 


Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of hematite is promptly absorbed by the 
requirements of home consumers and careful allocation 
of the available tonnage is still necessary to ensure the 
regular delivery of parcels to the works at which supplies 
are most needed. An extensive export trade could be 
handled if conditions justified the release of tonnage for 
shipment abroad. The increasing demand for low- 
phosphorus iron for the engineering foundries is receiving 
adequate attention and makers of refined iron are able 
to deal adequately with their customers’ requirements. 

Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in parcels that cover the users’ requirements 
but there is still an inconvenient shortage of steel semies 
though the arrival of commodities from the Dominions 
is now relieving the situation. The demand for full 
deliveries of billets, blooms and sheet bars continues 
intense. The finished-iron works are turning out an 
increasing tonnage and the heavy demand for larger 
supplies of finished steel products is severely taxing the 
works’ capacity. Sheet makers have sold out over the 
first half of next yeaf and have closed their books. 
Manufacturers of railway requisites have well filled order 
books, as also have producers of shipbuilding material ; 
makers of all types of colliery equipment are busily 
employed. Buyers of structural steel are more active 
than they have been recently but the slightly increased 
demand is promptly met by offers of early attention to 
orders. 

Secrap.—Big deliveries of iron and steel scrap are 
reaching consumers, but there is still a brisk demand for 
good heavy grades. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—There is no lack of valuable orders in 
Sheffield industry, but there is insufficient skilled labour 
to handle them. The labour shortage is now affecting 
the supply of materials because there are insufficient 
skilled men to man the light rolling mills, some of which 
have been idle and others on short time. This, in turn, 
affects steel in the earlier stages, and, in addition, restricts 
supplies of sheets and bars to the consuming industries. 
Home demands for steel and steel products are not at 
the maximum because the finishing trades in various 
parts of the country have not yet got into their peace- 
time stride. Far more export business is on the books 
than can be handled expeditiously, and manufacturers 
are wondering how long foreign buyers will be content 
with the explanations which have to be given for post- 
poned deliveries. Numerous steel companies’ represen- 
tatives are in various parts of the world and are sending 
along many more orders, some from buyers supplied from 
Germany in pre-war days. 


South Yorkshire Coal Trade.—More coal is being raised, 
but distribution has been hindered by foggy weather, 
which has also accentuated the wagon shortage. Indus- 
trial fuel is being consumed more sparingly in branches 
of the heavy industries, and it has been possible to dis- 
tribute some reserve stocks in the house-coal section. 
Much more gas coal is required to bring stocks to safety 
level, and the demand is increasing. Outcrop coal is 
plentiful and is readily taken by electricity undertakings. 
More coking coal would be welcomed, but distribution is 
still restricted ; coke is in fairly good supply. Export 
business is dull, but bunkering coal is in increasing 
request. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—North-W estern 
Section: Saturday, December 1, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. ‘ Eleetric Motors and Contro] 
Gear,” by Mr. H. P. Pentelow. Midland Section: Wed- 
nesday, December 5, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. Ordinary Meeting. Institution : 
Friday, December 7, 6.30-p.m., 39, Victoria-street, 8.W.1. 
Discussion Groups. Western Group: Friday, Decem- 
ber 7, 7.30 p.m., Merchant Venturers’ Technical College, 
Bristol. ‘“‘ Production Control and Modern Engineering 
Concerns,” by Mr. K. F. M. Friendship. 


SOCIETY OF ENGINEERS.—Monday, December 3, 5 p.m., 
Burlington House, W.1. ‘“‘Earthing,’” by Dr. H. G. Taylor. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre : Monday, December 3, 6 p.m., James Watt 
Institute, Birmingham. “Electric Lighting Installations 
for Building Interiors,’ by Mr. R. O. Ackerley. Mersey 
and North Wales Centre: Monday, December 3, 6 p.m.. 
Royal Institution, Colquitt-street, Liverpool. ‘‘ Tele- 
phone Interference from Power Systems,” by Mr. P. B. 
Frost and Mr. E. F. M. Gould. North Midland Centre : 
Tuesday, December 4, 6 p.m., Electricity Department, 
Whitehall-road, Leeds. ‘‘ Radiant, Dielectric and Eddy- 
Current Heating,” by Messrs. L. J. C. Connell, O. W. 
Humphreys and J. L. Rycroft. North-Western Centre : 
Tuesday, December 4, 7 p.m., Central Library, Man- 
chester. Presidential Address, by Dr. P. Dunsheath. 
Radio Section: Wednesday, December 5, 5.30 p.m., 
Victoria-embankment, W.C.2. ‘‘ Radio-Frequency Open- 
Wire Transmission Lines and Switchgear for Broad- 
casting,” by Mr. F. C. McLean and Mr. F. D. Bolt. 
Institution: Thursday, December 6, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Turbo-Alternators and Rotor- 
Winding Deformation,” by Mr. R. H. Coates and Mr. 
B. C. Pyle. North-Western Radio Group: Friday. 
December 7, 6 p.m., Engineers’ Club, Manchester. Chair- 
man’s Address, by Mr. G. R. Polgreen. 


INSTITUTION OF PRODUCTION ENGINEERS.—YF orkshire 
Section: Monday, December 3, 7 p.m., Hotel Metropole, 
Leeds. ‘‘ Technical Press and the Production Engineer,” 
by Mr. A. McLeod. Glasgow Section: Thursday, Decem- 
ber 6, 7.15 p.m., 39, Elmbank-crescent, Glasgow, C.2. 
Discussion on ‘‘ Machining Problems.” Leicester Section : 
Friday, December 7, 7 p.m., College of Technology, 
Leicester. ‘‘ Making Typewriters,”” by Mr. R. M. Evans. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Decem- 
ber 4, 5.30 p.m., Great George-street, S.W.1. ‘“‘ Menai 
Bridge,”’ by Mr. G. A. Maunsell. South Wales Association : 
Tuesday, December 4, 6 p.m., South Wales Institute 
of Engineers, Park-place, Cardiff. ‘‘ South Wales Ports,” 
by Mr. H. G. Lakeman. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
December 4, 5.30 p.m., Institution of Mechanical Engi- 
neers, St. James’s Park, S.W.1. General Meeting. 

INSTITUTE OF WELDING.—Tyneside Branch: Tuesday, 
December 4, 6.15 p.m., Mining Institute, Newcastle- 
upon-Tyne. ‘“ Aircraft Welding,” by Mr. R. Smallman- 
Tew. West Scotland Branch: Wednesday, December 6, 
6.30 p.m., 39, Elmbank-crescent, Glasgow. ‘‘ Mulberry 
Harbour,” by Mr. R. A. McDonald and Mr. D. W. Low. 
Leeds Branch: Wednesday, December 5, 7 p.m., Te¢h- 
nical College, Huddersfield. ‘‘ Welding with High 
Amperages,”’ by Mr. J. M. Polson. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, December 4, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘ Air-Sea Rescue Research,”’ 
by Mr. H. J. Fitzpatrick. 

IRON AND STEEL INSTITUTE and SHEFFIELD METAL- 
LURGICAL ASSOCIATION.—Tuesday, December 4, 7 p.m.. 
198, West-street, Sheffield. ‘‘ Mould and Core Paints 
and Washes,” by Dr. W. J. Rees. 

RoyaL Society OF ARTS.—Wednesday, December 5. 
1.45 p.m., John Adam-street, W.C.2. ‘‘ Defeat of the 
Magnetic Mine,” by Dr. C. F. Goodeve, F.R.S. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GrRoup.—Thursday, December 6, 5.30 p.m., 
University, Woodland-road, Bristol. Robert Horne 
Lecture: ‘“‘ Chemistry. Metallurgy and Empire,” by 
Mr. S. Robson. 

INSTITUTION 
Branch: Thursday, 


OF MECHANICAL ENGINEERS.—Scottish 
December 6, 7.30 p.m., Royal 
Technical College, Glasgow. ‘‘ Scientist in War-Time,”’ 
by Sir Edward Appleton, F.R.S. Also on Friday. 
December 7, 7.15 p.m., University, Edinburgh. 

INSTITUTE OF METAIS.—London Section: Thursday. 
December 6, 7.30 p.m., 4, Grosvenor-gardens, S.W.1. 
**Non-Ferrous Alloys at Elevated Temperatures,” by 
Dr. L. B. Pfeil. 

RoyAL INsTITUTION.—Friday, December 7, 5.15 p.m., 
Albemarle-street, W.1. ‘ Aircraft Gas Turbine,” by 
Air Commodore F. Whittle. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMP.e Bak 3663 and 3664. 
All editorial correspondence should be addressed 


to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ““ ENGINEERING,” Ltd.. 
Cheques should be crossed “ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon ... 3 5 0 
For Canada— 
Thin paper copies .. £218 6 
Thick paper copies ........... £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
aewsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
addreas. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art payer two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for disp!~y announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years, 
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LIVERPOOL OBSERVATORY 
AND TIDAL INSTITUTE. 


For many years, it has been our practice to record 
annually the work of the establishment popularly 
known as Bidston Observatory, but more correctly 
as the Liverpool Observatory and Tidal Institute. 
Reasons of war-time security, however, caused the 
publication of the customary reports to be sus- 
pended, and none had been issued since 1939 until 
this month, when the 1945 report appeared. The 
resumption was timely, as this is the centenary year 
of the Observatory ; and it is appropriate, therefore, 
to summarise a few of the principal items of its his- 
tory during the past 100 years. Bidston Hill, on 
which the Observatory stands, has a long connection 
with shipping, and especially Liverpool shipping, 
having been used in the days before telegraphs as a 
signal station from which the imminent arrival of in- 
coming vessels could be signalled by flazs to the 
owners’ offices in Liverpool. The original site of the 
Observatory was not on the hill, however, but on the 
Waterloo Dock pierhead, in Liverpool, where it re- 
mained for rather more than 20 years until demolished 
in the course of port improvements. The need for an 
observatory had been a topic of local discussion from 
the early years of the Nineteenth Century, and vari- 
ous suggestions for its erection had been submitted to 
the Town Council by astronomers and others. In Sep- 
tember,1837, too, a memorial was presented by a com- 
mittee of the British Association, following a visit by 
the Association to Liverpool, drawing attention to the 
ignorance of nautical astronomy to be found among 
seafarers and urging the desirability of setting up 
an establishment to promote “the accurate know- 
ledge of Liverpool time and the care of chronometers 
while in port, including the correct determination of 
their rates.” . 

In 1839, permission was granted by the Dock 
Committee of the Town Council for the erection of 
an observatory and dwelling house at Waterloo 
Dock ; action which, though the present report does 
not specifically mention it, may have been stimu- 
lated by a disastrous storm in Liverpool Bay on 


emigrant ship Lockwood, were sunk with heavy loss 


of life. One of the arguments in favour of an 
observatory had been that mariners had no depend- 
able weather forecasts before leaving port and some- 
times ran into storms which, with better knowledge 


440 | to guide them, they might have avoided. Whatever 


may have been the reason which clinched the 
decision, the inertia of years was overcome at last ; 
but only gradually, it would appear, as, although 
powers to meet the cost of the observatory out of 
dock dues were sought and obtained in the Liverpool 
Dock Act of 1841, and John Hartnup, assistant 
secretary of the Royal Astronomical Society, was 
appointed asits first Director in 1843, it was not until 
1845 that the building was opened and systematic 
observations began. 

Hartnup’s first duty was to ascertain as accurately 
as possible the longitude of Liverpool, and then to 
obtain and preserve Greenwich time for the benefit 
of mariners and chronometer makers. This he did, 
and also installed a signal ball to give the correct 
time to the port daily at 1 p.m. Another of his 
functions was that of testing and rating chrono- 
meters. In this study, he was a recognised expert, 
devising methods and apparatus which were exten- 
sively copied elsewhere. Meteorological observa- 
tions were made systematically from October 1, 
1845, onward. In 1850-55, when the American 
Chronometrical Expedition of the United States 
Coast Survey determined the difference in longitude 
between Greenwich and the observatory at Harvard 
College, Cambridge, Massachusetts, they used Liver- 
pool as an intermediate station, more than 50 chrono- 
meters being rated in America by stellar observa- 
tions, carried across the A:lantic to Liverpool, and 
rated again on arrival. John Hartnup continued 
as Director for more than 40 years, being succeeded 
by his son, John Hartnup, jun., in 1885. 

The transference of the Observatory to Bidston 
was an outcome of the formation, in 1857, of the 
Mersey Docks and Harbour Board to take over the 
docks, previously municipally owned, at Liverpool 
and Birkenhead. Under the Act establishing the 
new Board, they were required to continue and 
maintain the Observatory; but, as mentioned 
already, the existing site was required for some of 
the improvement works which they proceeded to 
undertake on assuming control of the docks. A 
site of about an acre was acquired on the top of 
Bidston Hill, on the Cheshire side of the Mersey 
and about three miles from the river, and there the 
present Observatory was erected on a foundation 
of sandstone rock, the excavation of which provided 
material for the building and also useful deep 
cellarage where a uniform temperature can be 
readily maintained. Under the building as a 
whole there is a cellar 12 ft. deep, and below this 
again another cellar, 24 ft. deep and 9 ft. wide, 
through the centre of the building. They proved 
to be of particular service when, in 1897, the study 
of sejsmology was added to the list of the Observa- 
tory’s activities. An extension of this work was 
the determination, in 1910, of the yielding of the 
land to the load of inflowing tidal water. 

In 1892, John Hartnup, jun., was succeeded as 
Director by Mr. W. E. Plummer, who retained that 
position until his death in 1928. Under his direc- 
tion, the latitude and longitude of the Observatory 
were redetermined, much pioneer work in seismo- 
graphy was undertaken as indicated above, and the 
meteorological work considerably extended, so that 
the usefulness of the establishment was fully 
maintained in spite of the decision in the early years 
of the present century to reduce and ultimately to 
discontinue the astonomical observations. It may 
be mentioned that Mr. Plummer, a close friend of 
Dr. W. H. Maw, who edited this journal from 1870 
to 1924, was a valued contributor to our columns 
for some 30 years. Following his death, two 
important decisions brought about changes in the 
work of the Observatory. The first was that of the 
Meteorological Department of the Air Ministry 
to rely for their observations only on the stations 





under their own control and to discontinue the 
financial assistance which the Observatory had 
been receiving from the Government; and the 
second was an agreement between the Mersey Docks 
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in 1919, should be amalgamated with the Observa- 
tory, a change which took effect on January 1, 1929. 
The two establishments had co-operated closely 
ever since the Tidal Institute was founded, and the 
amalgamation was, therefore, rather a development 
of their joint work than a fundamental change. 

The Tidal Institute was established primarily as a 
research organisation for the purposes, inter alia, of 
studying the methods of recording, analysing and 
predicting tides, their heights, and currents, 
meterological effects on tides, and the dynamical 
features of tidal currents; obtaining an improved 
dynamical conception of the main tidal movements ; 
and developing the solution of the dynamical equa- 
tions of tides. It was financed in the first place by 
two Liverpool shipowners, Mr. Charles Booth and 
Sir Alfred Booth, and subsequently received sub- 
stantial grants from the British Association, the 
Department of Scientific and Industrial Research, 
and the Liverpool Steamship Owner’s Association. 
The first Director was Dr. J. Proudman, F.R.S., 
who became Director of the Observatory on the 
amalgamation and still occupies that position ; he 
is also Professor of Oceanography in the University 
of Liverpool. Dr. A. T. Doodson, F.R.S., was 
appointed secretary of the Tidal Institute on its 
establishment, and is now Associate Director at 
Bidston. The Governing Committee consists of six 
members appointed by the Mersey Docks and 
Harbour Board, four appointed by the University 
of Liverpool, and two by the Admiralty. 

The study of tide prediction in shallow water was 
the first task undertaken by the Institute in 1919 
and this is still, to quote the report, ‘‘ a problem of 
no small magnitude,” though the work done has 
contributed greatly to its elucidation. In the same 
year, an investigation into the design of tide-pre- 
dicting machines was begun, and this also still 
continues. In 1924, through the generosity of ship- 
owning friends, the Institute was presented with a 
tide-predicting machine, and another was purchased 
five years later. These provided valuable data and 
experience, which were increased by commissions 
from the Governments of Portugal, Japan and 
Brazil, between 1924 and 1926, to supervise: the 
construction of machines for those countries. Still 
more recently, one has been constructed for Russia, 
also under the supervision of Bidston. In this work, 
Dr. Doodson has taken a prominent part, as he has 
done also in the measurement of currents. Far- 
reaching, too, in their effect upon the knowledge of 
the dynamics of tides have been the researches of 
Professor Proudman, to which international atten- 
tion was drawn in 1923 by the award to him, by the 
University of Cambridge, of the Adams Prize for an 
essay on tides. One most important result was to 
bring about a closer collaboration with the Hydro- 
graphic Department of the Admiralty and the 
eventual development of what is now known as the 
Admiralty method of tide prediction. 

The growth of the work of tide prediction has 
been striking. In 1924 and 1925, only one predic- 
tion was made in each year, both relating to home 
waters; but in 1939, in addition to 15 for the 
British Isles, five were made for European coasts, 
16 for Canada, 12 for Africa and the Atlantic, 17 for 
Asia, and 16 for Australia and New Zealand—a total 
of 81, over and above the routine predictions made 
for nautical almanacs. During the war years, how- 
ever, this volume of work was very considerably 
exceeded. The immediate cessation of reports from 
other countries as they were overrun by the enemy 
threw upon the Institute the burden of supplying the 
missing information, and the preparation of essential 
tidal data as a basis for the invasion of Normandy 
involved predictions of a somewhat abnormal 
character. It is expected that the number of 
predictions made annually will remain permanently 
at a much higher level than before the war, as the 
result of a considerable increase in the number of 
places scheduled as “‘ standard ports” for the pur- 
pose of the Admiralty Tide Tables. In other direc- 
tions, too, it is possible that increased duties may be 
laid upon the Observatory and the Institute by a 
resumption of meteorological work when weather 
forecasting and tidal research have advanced 
sufficiently to ensure dependable forecasts and the 
day-to-day corrections necessary to tidal predictions 
to take into account varying weather conditions. 





SCIENTIFIC LESSONS OF 
THE WAR. 


Fiymne bombs and V2 rockets killed a large 
number of people, did great material damage and 
probably had some effect, although not a consider- 
able one, on the morale of the population of south- 
east England. They were, however, too indefinite 
in aim to be classed as proper military weapons. 
The proportion of bullets which reach their intended 
billets is small in any war, but most of them are 
directed to some kind of target, not merely launched 
haphazard to come down anywhere within an 
area of a few square miles. This reflection is 
suggested by a remark made by Professor J. D. 
Bernal to the effect that Germany never, in the war, 
got full benefit from the devotion to science for 
which she had long been famed. The contact 
between science and military opinion was nothing 
like so close as it was in this country and it seems 
possible that the devices used were the result of 
scientific and technical talent devoting itself to 
war ends without the guidance of military experience 
and knowledge. Captured documents have shown 
that the German army was aware of the fact that 
their radiolocation apparatus was inferior to ours, 
and Admiral Dénitz has said that the submarines 
were beaten because the British used more science 
in combating them than the Germans did in 
designing them. 

The remark by Professor Bernal was made in a 
Royal Institution discourse delivered on Novem- 
ber 23, and entitled “‘ Lessons of the War for Scien- 
tists.” The lessons are not concerned with the 
German war effort, and the remark quoted was an 
incidental one, but the point that Germany may 
not have made the best of her possibilities, owing 
to some divorce between scientific and military 
administrations, is germane to the essential text 
of the discourse. This was that the organisational 
methods by which science was utilised for war 
ends, and were probably more complete in Great 
Britain than in any other country, must be carried 
on if the problems of peace are to be effectively 
dealt with. Some information about this effective 
partnership between service officers and civilian 
scientists and engineers was given by Sir Edward 
Appleton in the Thames Hawksley Lecture delivered 
at the Institution of Mechanical Engineers on 
November 16. 

Professor Bernal pointed out that the maintenance 
of close interworking between administration and 
science is easier in war than in peace. In war, 
all are working for a common end; in peace, 
diverse interests of many kinds intervene. Another 
reason why co-operation is easier to maintain in 
war is the demand for novelty and the use of new 
inventions. Both sides in a conflict endeavour to 
surprise and confound their opponents by the 
introduction of novel weapons and methods, and 
as the whole situation is dominated by urgency 
there is greater readiness to utilise any non-service 
ability which may be available. An illustration of 
this effect was furnished by the work which was 
carried out on explosives. Before the war there was 
relatively little knowledge on the chemistry and 
physics of these substances. In general, they had 
been investigated only in isolated laboratories 
rather out of touch with the main body of scientific 
workers. In the exigencies of the war, many 
outside scientists were called in. fundamental 
work was done in a hurry, and physical and chemical 
relations were established which enable explosive 
effects to be calculated with a precision impossible 
before. This work is likely to prove of great value 
in engineering applications in the future. 

The lesson which was to be drawn from this 
and other similar experiences, Professor Bernal said, 
was the importance of the method by which desired 
ends had been attained. It was learned that a 
properly integrated system ofworking,combined with 
ample funds, could produce results far in advance 
of anything previously achieved. The system, as it 
existed at the end of the war, was very different from 
that which was created at the beginning. In its 
early days it did not work very well, but experience 
led to two or three major reorganisations, and at 
the end an organisational method had been worked 
out in which the possibilities of the science were fully 











utilised. An illustration of the development that 
took place is furnished by the fact that, in the early 
days, military requests were presented almost in the 
form of specifications ; later they were general state- 
ments indicating the objects aimed at. In the 
application of science to new ends it is necessary t« 
deal with the unknown. Under such conditions, 
routine is fatal, but scientists with wide knowledge of 
their subject are able to make proper allowance 
for unknown factors and to estimate the weight to 
be given to routine method. 

One of the important services rendered by the war 
was the establishment of a realisation of th: 
importance of operational research. This was not a 
new activity ; in a sense it was an extension of th: 
system of market research carried out by som: 
commercial firms before the war, but it was taken 
far beyond any stage previously reached. Opera- 
tional research was first undertaken in connection 
with anti-aircraft gunnery, but was later extended 
to many military operations. It owed its origin to 
the fact that the military did not always know how 
to use effectively the material with which they had 
been supplied, but it led to the discovery that what 
they had been supplied with was not always what 
they wanted. It was finally established that the 
best form of request for material should be made in 
terms of what it was required for; not what it 
should be. The experience gained in the applica- 
tion of operational research should be of great value 
in dealing with the problems of peace. It might 
not only establish the best type of material for 
attaining some specific end, but might show that 
that end was in itself unnecessary and might be 
eliminated by developments in other directions. 

Investigation and research in military matters 
before the war had not established quantitative 
relations. Germany did not know if it had sufficient 
equipment for the subjugation of this country ; 
and we did not know either. A stage had now been 
reached at which, given the impossible hypothesis 
that all generals were infinitely intelligent, the results 
of any war could be calculated in advance. By 
applying methods which were now understood, it 
would be possible to get the same factor of improve- 
ment in peace-time activities as had been achieved 
in those of war. These methods could be applied if 
we wished. Organic evolution acting over millions 
of years had produced mankind, some part of which 
we liked to think were of high quality, but the 
methods by which this end had been reached were 
exceedingly slow. They were based on what might 
be called local control, but by attacking a problem 
in all its bearings, far more rapid progress might be 
made. The possible result of shock tactics in 
scientific research was illustrated by the success 
achieved in the tapping of atomic energy. This was 
the result of two or three years’ work, but the funda- 
mental property of uranium, on which it was based, 
had been known for 49 years. 

Some of the success achieved by the scientific 
organisation established in this country during the 
war must be attributed to the setting up of the 
Central Register. This, whatever its defects, did 
at least lead to something approaching a logical 
selection of the man for the job. People, in general, 
found themselves doing work in which they were 
interested. There is, however, a serious shortage of 
workers. Something was achieved by the setting 
up of the ad hoc bursary system, but proper progress 
in the future must be based on full education. It 
was necessary that we should utilise all our intelli- 
gent people ; there were never too many of them. 
If this country was to keep pace in progress 
with some other nations, an enormous scientific 
development was essential. At the present time, 
some 0-1 to 0-3 per cent. of the population was 
concerned with science, but the figure should be 
raised to 5, 10 or even 20 per cent; our future 
depended upon the implementation of this idea. 
During the war, the number of scientists engaged in 
pure research in the United States had grown to 
five times its former figure. . The scientific lesson 
of the war was that the social and industrial pro- 
blems of the future must be attacked by the type 
of integrated organisation of scientists, manufac- 
turers and administrators which had successfully 
met and overcome the difficulties of the situation 
from which we had just emerged. 
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NOTES. 


THE WoRLD PowER CONFERENCE. 


A MEETING Of the International Executive Council 
of the World Power Conference was held in London 
on Tuesday and Wednesday, November 20 and 21, 
in order to discuss the post-war revival of the 
activities of that body. Sir Harold Hartley, chair- 
man of the Executive Council, presided. About 
twenty countries were represented, including Aus- 
tralia, Belgium, Canada, Czechoslovakia, Denmark, 
France, Great Britain, India, Luxembourg, Mexico, 
the Netherlands, New Zealand, Poland, South 
Africa, Sweden, Switzerland and the United States. 
The British delegation was headed by Mr. Harold 
Hobson, chairman of the Central Electricity Board. 
After some discussion, it. was decided, if possible, 
to hold a sectional meeting in 1947 to discuss the 
question of fueleconomy. The place of this meeting 
will be decided at the Council’s meeting in Paris 
next spring. It was also decided to resume publi- 
cation, a8 soon as possible, of the Statistical Year 
Book, the pre-war editions of which contained data 
regarding sources of energy, the natural resources 
of the various countries, and the amount of power 
produced in them. It was resolved to appoint a 
small committee to watch developments in the use 
of atomic energy in view of its significance in 
dealing with all power problems, and to make 
recommendations to the International Executive 
Council of the World Power Conference as soon as 
it is practicable to have an effective discussion on 
the utilisation of atomic energy for industrial and 
domestic purposes. It may be recalled that the 
World Power Conference was formed on the sugges- 
tion of the late Mr. D. N. Dunlop; and held its 
first plenary meeting at the Wembley Exhibition 
in 1924. Subsequent plenary conferences were 
organised in Berlin in 1930 and in Washington in 
1936. In addition, sectional meetings took place in 
other years in London, Basle, Scandinavia, Tokio 
and Vienna. The proceedings of these meetings 
form valuable works of reference regarding develop- 
ments in the use of fuel and power in various parts 
of the world. 


THE INSTITUTION OF METALLURGISTS. 


In spite of the assertion, often heard, that there 
are already more than enough technical societies, 
there can be no doubt that the newly-formed 
Institution of Metallurgists has started its existence 
in an atmosphere of goodwill. The inaugural 
meeting, on November 28, held at 4, Grosvenor- 
gardens, London, 8.W.1, the building jointly 
occupied hitherto by the Iron and Steel Institute 
and the Institute of Metals, and now to house the 
new institution also, was widely representative of 
all branches of metallurgical and associated science, 
the metal industries, kindred institutions, and the 
technical Press concerned with the production, 
testing and use of metals. It was to be expected 
that the various speeches would be favourable to 
the new development, but it was more significant, 
perhaps, that, in the informal hour or more spent 
by those present in conversation and sociable re- 
union, before and after the formal business, no 
word of adverse criticism was to be heard; the 
sponsors of the new society appear, in fact, to 
have accomplished the unusual feat of founding an 
institution to fulfil a purpose which, previously, 
was not achieved by other organisations devoted to 
metallurgy, numerous as these are. The difference 
lies in the aim and intention that the Institution 
of Metallurgists shall be a qualifying institution, 
establishing by its requirements for membership 
the professional status of a competent metallurgist 
and thus taking an essential step towards the attain- 
ment of a spontaneous public recognition of that 
status. The three grades of membership are those 
of Fellow, Associate and Licentiate, to be designated 
by the letters F.I.M., A.I.M., and L.1.M., respect- 
tively; and it is intended to hold written and 
practical examinations for admission to all three 
grades, for candidates who do not possess exempting 
academic qualifications and practical experience 
of a high order. In considering the work of candi- 
dates for Fellowship, in particular, it is the expressed 





intention of the Council, as was explained by Dr. 
Harold Moore, the first President, in his inaugural 
address, to “ exercise a wide discretion and admit 
evidence, of whatever nature, of important advances 
for which the candidate is responsible in any branch 
of metallurgy.” The incorporation of the institu- 
tion is the result of steps taken in the first place 
by the Councils of the Iron and Steel Institute and 
the Institute of Metals, with the strong support 
of various local societies, especially in the Midlands, 
to “bring within one professional body qualified 
metallurgists engaged in production, research, 
teaching, consulting work, inspection, and other 
metallurgical activities associated with any branch 
of industry”; and to “ promote the welfare of 
the profession, improve and maintain its standing, 
and co-operate with all organisations seeking to 
advance the study of metallurgy.” The first Council 
has been formed, of necessity by a process of 
nomination and co-option, but all the members 
of this Council retire at the annual general meeting 
in 1946 and a new Council will then be elected by 
the members in the normal way. Mr. K. Headlam 
Morley, secretary of the Iron and Steel Institute, 
is acting also as secretary of the Institution of 
Metallu rgists. 


Tue ‘‘ L-Detay ” Fuse. 


On page 427, ante. we gave some particulars of 
the delayed-action fuse, known as L-Delay, briefly 
described by Mr. H. Morrison, the Lord President 
of the Council, at the silver jubilee luncheon of the 
British Non-Ferrous Metals Research Association, 
held at the Savoy Hotel, London, on November 21. 
Some further details of this fuse have now been 
made available by the Department of Scientific 
and Industrial Research. These indicate that the 
fuse is of the size and shape of a fountain pen, but 
is about twice the weight. Inside is a striker 
attached to a spring, which, in turn, is attached 
to a small piece of black metal. The working of the 
fuse depends upon the time taken for the piece of 
metal to break when stretched by the spring. The 
metal is a lead alloy, 0-7 in. long and % in. in 
diameter, and it is of the highest importance that 
its structure be uniform and its grain size constant, 
as in the middle of the piece of metal is a neck, the 
width of which is ground to an accuracy of 0-0001 in., 
and breakage takes place at this neck. The neces- 
sary research work was carried out by the British 
Non-Ferrous Metals Research Association and a 
high degree of accuracy was obtained. The fuse, 
which can be used either for explosives or for 
incendiary materials, is arranged to operate at 
times ranging from one hour to one month after 
setting, at normal temperatures. It was found, 
however, that in the intense cold of the Russian 
winter, the time taken for the metal to break was 
much longer than when temperatures were normal ; 
while, on the other hand, in hot countries, such as 
Burma, the time taken to detonate the fuse was 
considerably reduced. Nevertheless, the fuse was 
used with advantage on every front during the war, 
from 1941, onwards. 


THE Oprencast CoaL CoMMITTEE. 


An activity, of which little has been heard during 
the war, is the winning of opencast coal in Great 
Britain, yet 22,000,000 tons of coal have been won 
by the Opencast Coal Committee of the Federation 
of Civil Engineering Contractors, an achievement 
marked by a dinner held at the Dorchester on 
Thursday, November 22. The chair at this function 
was occupied by the Chairman of the Opencast Coal 
Committee, Sir Malcolm McAlpine, K.B.E., J.P., 
who, in his response to the toast of ““ The Opencast 
Coal Contractors,” gave an interesting account of 
their activities. The toast was proposed by the 
Rt. Hon. Emanuel Shinwell, P.C., M.P., Minister 
of Fuel and Power, who stated, with regard tothe 
future of opencast coal mining, that the practice 
must continue as long as national difficulties in 
coal production existed. In his view the holding 
of the dinner amounted to a vote of thanks to all 
engaged in the early work, including not only the 
contractors, but the engineers and the workmen. 
Apart from the Empire, Great Britain did not 
possess anything like the mineral resources of the 


United States and the U.S.S.R., so that maximum 
production in this country was imperative. Since 
coal was the vital source of power, improvement in 
production should be a duty of every political 
party. Cheap coal, though not obtained by refrain - 
ing to raise the standard of living of the miners, was 
essential for the recovery of our former national 
export trade, but exhortations to strive to obtain 
maximum production should not be taken to apply 
to the miners only but to executives, managers and 
others, as well. Apart from the loyal toast, the 
only other toast was that of “The Guests,” to 
which there were four responses. The toast was 
proposed by Sir Albert N. Braithwaite, D.S.O., 
M.C., and acknowledged by the Rt. Hon. Viscount 
Portal, D.S.O., M.V.O.; Mr. Thomas C. Blaisdell, 
jun., of the United States Embassy ; Mr. T. Pugh, 
O.B.E., secretary to the Operatives’ Panel, Civil 
Engineering Construction Conciliation Board for 
Great Britain; and Sir Henry T. Holloway, Presi- 
dent of the Federation of Civil Engineering Con- 
tractors. The proceedings included the presentation 
to Mr. Shinwell of a neatly-dressed piece of coal, 
suitably mounted and inscribed, from the load 
which completed the 22,000,000th ton of opencast 
coal won under the Committee’s auspices. 


THe Krupp Works at Essen. 


On November 16, the Allied Military Government 
in Germany took over the entire control of all 
property owned by the armaments and steelmaking 
firm of Friedrich Krupp, at Essen, and their subsidi- 
ary and affiliated undertakings. A Controller has 
been appointed, with headquarters in the main office 
of the firm at Essen, to take charge immediately of 
all of their assets in the British zone of occupation. 
The German management has been displaced, all 
persons holding managerial positions being required 
to place themselves at the disposal of the Controller 
and to carry out their duties under his supervision 
pending further decisions. The present firm of 
Krupp dates from the early Nineteenth Century, but 
was reconstituted as a “‘ family undertaking ” under 
the Hitler regime in 1943. Originally, the products 
were wholly commercial, steelmaking being a leading 
activity, though the firm nearly went bankrupt in 
the effort to compete with the English steel industry. 
The first gun was made in 1861, but the supply of a 
small number of Krupp field guns to the Prussian 
army in the war of 1864 against Denmark reaily 
marked the beginning of the firm’s successful career 
as manufacturers of armaments. Further Prussian 
orders in preparation for the wars against Austria, in 
1866, and France, in 1870-72, established them 
firmly in the armaments industry. It is stated that 
the broad policy to be followed in the future control 
of Krupp’s works will be to put out of action com- 
pletely (where Allied air attacks have not done so 
already) the whole of the Essen armaments plant 
with the exception of one or two shops which are 
being used for the repair of locomotives ; these are 
being retained in view of the serious transport 
position in Germany. Subsidiary plants in which 
Krupp’s held a controlling interest and which were 
not necessarily part of any armaments undertaking 
—for instance, wire mills, coal and iron mines, and 
the relatively undamaged steel plant at , Rhein- 
hausen—will be maintained in operation as may be 
necessary at “‘ approved industrial levels ” to enable 
the occupation zones to be self-supporting as far as 
possible ; the Rheinhausen plant, for example, is 
engaged in the production of bridging material, 
which is urgently needed, and it is not proposed, of 
course, to eliminate any coal-mining companies, or 
to discontinue iron mining. The future of each 
plant will be considered on its merits and each, if re - 
opened, will either operate independently or as part 
of some organisation other than Krupp’s. Where the 
assets of these various undertakings may be held to 
be redundant, or surplus to the requirements of the 
particular industry at its approved level, they may 
be made available for export on account of repara- 
tions or for other purposes, as the Military Govern- 
ment may decide. In any case, the firm of Friedrich 
Krupp, to quote the official statement from Berlin, 
‘* will cease to exist and there will be an end for all 
time to the traditions and influences so long asso- 
ciated with it.” 
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OBITUARY. 


DR. F. W. ASTON, F.R.S. 


Dr. Francis Witt1am Aston, chairman of the 
International Committee on Atoms and a scientific 
worker of the foremost rank, died, we regret to 
record, at Cambridge, on November 20. He was 
the second son of Mr. William Aston, of Harborne, 
Birmingham, and was born on September 1, 1877. 
He was educated at Malvern College and at the 
University of Birmingham, after which, it is stated 
in The Times, he worked for some three years as a 
research chemist in a brewery and went on a voyage 
round the world. Aston entered Trinity College 
and the Cavendish Laboratory, Cambridge, in 1910, 
and obtained the B.A. degree by research in 1912. 
In 1914 he obtained a D.Sc. of Birmingham Univer- 
sity and four years later received the M.A. degree 
of Cambridge University. He first worked on 
various problems of vacuum discharges, and, after- 
wards, during the early part of the 1914-18 war 
period, was engaged, under Sir J. J. Thomson, on 
the analysis of positive rays by the “ parabola” 
method. The first photographs of the parabolas of 
neon suggested that this element was a mixture of 
two inert gases, and Aston attempted to separate 
the gases, the isotopes of neon, by fractional diffu- 
sion. He obtained a positive result, using a micro- 
balance of his own design, but the margin was too 
small, and in an attempt to obtain a more definite 
result, he built an automatic fractional diffusion 
apparatus. Although this was very ingenious, it 
failed to effect the separation because it worked at 
too high a pressure. 

After serving as technical assistant on chemical 
problems connected with dopes and other materials 
for aircraft, at the Royal Aircraft Establishment, 
Farnborough, Aston returned to Cambridge in 1919. 
He immediately built a new positive-ray apparatus 
which embodied his method of focusing and was 
capable of measuring atomic masses correctly to 
one part in 1,000. With this apparatus success 
was achieved and during the subsequent twelve 
months Aston measured the masses and determined 
the principal isotopes of all the permanent gases 
and of most of the other elements capable of being 
conveniently introduced into a gaseous discharge. 
This work established Aston’s reputation as a 
physicist. possessing the highest degree of skill in 
scientific measurement, and he was elected a 
Research Fellow of Trinity College in 1920 and a 
Fellow of the Royal Society in 1921. In the following 
year he received the Nobel Prize for Chemistry 
and the Hughes Medal of the Royal Society. Mean- 
while, he continued his work and established very 
interesting relations between the masses of the 
various types of atoms. These relations established, 
the “‘ whole-number ” rule which postulates that the 
atomic masses are all very nearly whole numbers, that 
of oxygen being 16. Hydrogen constitutes an excep- 
tion, but no other deviations were established by 
measurements accurate to within one part in 1,000. 

Not content with this, Aston began the extremely 
difficult task of measuring relative masses to one 
part in 10,000, and, for the purpose, built a new 
and improved mass spectrograph. In 1927, in 
his Bakerian Lecture before the Royal Society, he 
announced his final measurements. His curve of 
deviations from the whole-number rule was at once 
accepted as forming the basis for all theoretical 
speculations on the structure of the atomic nucleus. 
Aston also measured the relative abundance of the 
different isotopes of the same element, a work of 
great interest, but of considerable technical difficulty. 
In 1935, he gave a description of a research con- 
ducted by himself and others, which led to the 
discovery of ‘‘ heavy-water,” used in connection 
with the atomic bomb. One of the last honours 
conferred upon him was the award of the Royal 
Medal of the Royal Society, in 1938. This was 
bestowed upon him in recognition of his discovery 
of the isotopes of non-radioactive elements. Dr. 
Aston was elected an associate of the Royal Institute 
of Chemistry in 1902 and a Fellow in 1923. He 
received the honorary LL.D. degree of Birmingham 
University in 1923, the honorary D.Sc. (Dublin) 
degree in 1929, and the honorary Ph.D. (Freiburg) 
degree in 1930. 


MR. JAMES HENDERSON. 


STEEL metallurgists in all parts of the world will 
receive with regret the news of the death of Mr. 
James Henderson, which occurred on November 20, 
after an operation, at Leatherhead Cottage Hospital. 
Mr. Henderson, who was a director of The United 
Steel Companies Limited, Sheffield, and had been 
associated for many years with the technical deve- 
lopment ot the Appleby-Frodingham Steel Company, 
Limited, Scunthorpe, Lincolnshire, was born in 
Glasgow on May 12, 1868. He was educated at 
Hutchinson’s Grammar School and at Allan Glen’s 
Technical College and, in 1886, obtained his first 
appointment in the laboratory of the Glasgow Iron 
and Steel Company, at Wishaw. At that time a 
plant for the making of steel by the basic Bessemer 
process was being put down at these works under 
the supervision of Mr. Maximilian Mannaberg, who 
had been sent over by Gebriider Stumm, Neunkir- 
chen, Germany, for the purpose. The association 
with Mr. Mannaberg was renewed when, in 1889, Mr. 
Henderson joined the staff of the Frodingham Iron 
and Steel Company, Limited, North Lincolnshire. 
The basic open-hearth process was then being 
developed at these works in which Mr. Henderson 
was destined to remain for the rest of his active 
business life. Commencing as chemist, he after- 
wards became chief metallurgist and then passed 
through various departments before becoming Mr. 
Mannaberg’s assistant. On the latter’s retirement, 
in 1920, Mr. Henderson became managing director 
and, shortly after, was elected a director of The 
United Steel Companies Limited, Sheffield, which 
had absorbed the Frodingham Iron and Steel Com- 
pany, in 1917. Mr. Henderson’s lifelong connection 
with the Frodingham Company did not end when 
he. in his turn, retired from active management in 
1934, as he continued for a number of years to be 
deputy-chairman of the re-named Appleby-Froding- 
ham Steel Company, Limited. 

During the 45 years from 1889 until 1934, Mr. 
Henderson was closely associated with a number of 
significant developments at Frodingham. Thus, in 
the latter years of last century, experiments began 
at these works on the use of blast-furnace gas as a 
fuel for gas engines. They culminated in the instal- 
lation of one of the first Cockerill (Seraing) gas- 
engine driven generating sets. The application of 
blast-furnace gas to blowing and power engines has 
been consistently continued and represents an im- 
portant item of economy at the works. A second 
development of interest was that the Frodingham 
Works adopted the Talbot direct-metal process as 
early as 1906. Finally, the Appleby plate mills, 
which, on their completion in 1927, represented the 
most modern equipment for plate rolling in Europe, 
were a landmark in Mr. Henderson’s term of office 
as managing director. 

When the National Federation of Iron and Steel 
Manufacturers came into being in 1918, Mr. Hender- 
son was elected a member of the Council. He 
became a vice-president in 1930 and was made 
President in 1934. During his presidency he took 
a leading part in the negotiations which ended in 
the formation of the present British Iron and Steel 
Federation, in the adoption of a new constitution 
and in the appointment of an independent chairman 
(Sir Andrew Duncan). Mr. Henderson afterwards 
served as chairman of the Federation’s finanée com- 
mittee and as member of other committees. He 
joined the Iron and Steel Institute in 1892 and was 
elected a member of Council in 1925, and honorary 
treasurer in 1934. He was awarded the Bessemer 
Gold Medal in 1939 and occupied the Presidential 
Chair from 1942 until 1944. In his Presidential 
Address, delivered on May 7, 1942, Mr. Henderson 
remarked that he was the first president of the 
Institute to have been directly connected with the 
North Lincolnshire district. He therefore devoted 
much of his address to a description of the iron and 
steel industry as practised in that part of the 
country. At the conclusion of his term of office as 
President, he was elected an honorary member of. 
the Institute. Mr. Henderson was chairman of the 





Lincolnshire Ironmasters’ Association from 1928 
until 1935. He was also a past-president of the 
Lincolnshire Iron and Steel Institute and a former 
chairman of the Iron and Steel Industrial Research 
Council. 


— 


MR. F. C. RAPHAEL. 


WE regret to record the death of Mr. F. (. 
Raphael, which took place on Saturday, Novem. 
ber 17, at the age of seventy-four. Francis (harles 
Raphael was born on April 7, 1871, and received 
his technical education at the Central Technical 
College of the City and Guilds of London Inst itute, 
being awarded the Diploma of that body in elec. 
trical engineering in 1890. During the next foyr 
years he was engaged in the test room of Fowler. 
Waring Cables Company, Limited, and also super. 
vised a number of contracts for laying power and 
telephone cables both in this country and in France, 
From 1894 to 1896, he held positions in Germany 
with the Rheinisch-Westfalischer Kabelwerk and 
the Duisburger Maschinenbau Aktiengesellschaft, 
returning to England in the latter year to join the 
editorial staff of our contemporary, The Electrician, 
He was appointed joint editor of that journal in 
1902 and sole editor a year later. During this 
period, The Electrician, which had been founded 
by the telegraph interests, began to give more space 
to the heavy current side of the industry; and 
Raphael did a good deal of work in preparing 
detailed descriptions of power stations and distribu. 
tion systems for publication. 

In 1906 he became editor and managing director 
of Electrical Engineering, a paper which was founded, 
largely at his instigation, to deal with electrical 
progress from the engineering point of view. At the 
same time he became consulting engineer to St. 
Bartholomew’s Hospital, London, and was respon. 
sible for the electrical installations in that institu- 
tion’s new building. Electrical Engineering ceased 
publication about the time of the outbreak of the 
first World War ; and in 1915 Raphael obtained a 
commission in the London Electrical Engineers, 
Royal Engineers, being first engaged on anti-aircraft 
searchlight work and subsequently on cable testing 
and inspection under the Chief Inspector of Royal 
Engineer Stores. From 1919 to 1922 he was mana- 
ger of the Cable Department of the Edison Swan 
Electric Company, Limited, but in the latter year 
he began to practise on his own account as a con- 
sulting engineer. Since that time he had carried 
out a number of hospital installations, in addition to 
that already mentioned, and had also supervised 
the equipment of factories and country houses. He 
was a regular contributor to the technical Press on 
subjects connected with electric wiring and fittings. 
Raphael was elected an associate of the Inscitu- 
tion of Electrical Engineers in 1892. He was trans- 
ferred to the class of associate member in 1899, and 
to that of member in 1912. He was also a member 
of the Association of Consulting Engineers and of the 
Illuminating Engineering Society. 





LETTER TO THE EDITOR. 
A SIMPLE TEST OF SIGNIFICANCE. 


To THE Epiror OF ENGINEERING. 


Sir,—I suggest the following test as a simple 
means of determining whether there is a significant 
difference between the results of two comparative 
series of experiments. : 

Let the average of one set be A, and that of the 
other set A, (A, being less than A,), and let the 
question be, whether it would be safe to bet 99 to | 
that the first set really indicates a better performance 
than the second. From a Table of the Probability 
Integral it will be found that an error greater than 
+1-29 times the standard deviation will occur, in 
the long run, less than once in five times. Hence 
a value of A, which is less than (A, — 1°29 ¢,). 
in which o, is the standard deviation of the mean, 
will occur fewer times than once in ten. Similarly. 
a value of A, which is greater than (A, + 1-29 o;) 
will occur fewer than once in ten times. 

Hence, so long as (A, — 1-29 o;) is greater than 
(A, + 1-29 o,), the probability is more than 99 to | 
that A, is really better than Ag. 

For a probability of 19 to 1, the factor would 
be 0-78 instead of 1-29. 
Yours faithfully, 

A. MaTEUR. 





November 23, 1945. 
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THE IRON AND STEEL 
INSTITUTE. 


Tue autumn general meeting of the Iron 
and Steel Institute was held at the offices of the 
(Chartered Surveyors’ Institution on the morning 
and afternoon of Thursday, November 22, and on 
the morning of Friday, November 23. The chair 
at the meeting was occupied by the President, Mr. 
Arthur Dorman. At 10.30 a.m., on the first day, 
after the minutes of the annual general meeting had 
been dealt with, the President referred to the loss 
sustained by the industry and the Institute as the 
result of the death, on August 14, 1945, of Sir Allan 
Macdiarmid, President of the British Iron and Steel 
Federation, and, on November 20 (two days before 
the meeting) of Mr. James Henderson, a past- 
president of the Institute. An obituary notice of 
Mr. Henderson appears on the opposite page. 
He also announced that Dr. C. H. Desch, 
F.R.S., had been nominated for the Presidency of 
the Institute and would take office in May, 1946. 


OFFICERS AND COUNCIL. 


The secretary then announced changes recently 
made in the Council. He said that Mr. R. Mather 
had been made a vice-president and Mr. R. A. 
Hacking a member of Council. Dr. C. F. Goodeve, 
F.R.S., the new Director of the British Iron and 
Steel Research Association, had been elected an 
honorary member of Council. Dr. J. W. Donaldson 
and Mr. J. H. Patchett had also been made honorary 
members of the Council, in succession to Provost J. 
Tennent and Mr. L. Wright, during their period of 
office as President of the West of Scotland Iron and 
Steel Institute and the Cleveland Institution of 
Engineers, respectively. In conclusion, the secre- 
tary read out a list of the names of officers who, in 
accordance with by-law 10 of the Institute, were due 
to retire at the next annual general meeting, which 
would be held on Wednesday and Thursday, May 1 
and 2, 1946. The three vice-presidents concerned 
were Mr. J. R. Menzies-Wilson, Mr. C. E. Lloyd and 
Sir William Larke, and the five members of Council, 
Professor J. H. Andrew, Mr. W. B. Baxter, Mr. 
Gerald Steel, Mr. W. J. Dawson and Mr. I. F. L. 
Elliot. All were eligible for re-election. 


ANNOUNCEMENTS. 


The President, in the course of a brief address, 
stated that a close connection had been established 
between the Institute and the new British Iron and 
Steel Research Association, and it was proposed to 
establish a joint information department. The 
subject of metallurgical education had been taken 
up with the Institution of Metallurgists, the Institu- 
tion of Mining and Metallurgy and the Institute of 
Metals and a joint committee formed, of which 
more would be heard in the near future. Progress 
had been made also in regard to National Certifi- 
cates in metallurgy and a number of technical 
colleges were running courses. Relatively few 
grants had been made, during the war, from the 
Carnegie Scholarship Trust Fund and it might still 
be somewhat premature to do a great deal at the 
present time, but funds were being accumulated and 
the Council were willing to consider applications from 
research workers in universities and works for 
grants on technical as well as scientific subjects. 
Normally, a single grant would not exceed 2501. 
The President then presented the Williams Prize, 
awarded to Mr. R. W. Evans, of Messrs. Guest Keen 
Baldwins Iron and Steel Company, Limited, Port 
Talbot, for his paper ‘‘ The Heating of Open-Hearth 
Furnaces with Mixed Coke-Oven and Blast-Furnace 
Gas.” Mr. Dorman further announced that the 
Council had decided to elect H.E. the Minister for 
Luxembourg, Dr. Andrew Clasen, an honorary mem- 
ber of the Institute. The President’s final announce- 
ment was that the membership of the Institute now 
totalled 3,350. 


DIsTRIBUTION OF MATERIALS IN BLast FURNACES. 


The first paper to be presented after the transac- 
tion of the official business was by Drs. H. L. 
Saunders and R. Wild, of the Imperial College of 
Science and Technology, South Kensington. It 


was entitled “‘ The Distribution of Materials in the 








Blast Furnace—Part I,” and was put before 
the meeting by Dr. Saunders. The authors stated 
that they had studied their subject by the aid of 
small-scale models, using materials of correspond- 
ingly small size. They had found that the nature 
and extent of the segregation which occurred 
depended on the character of the materials, such as 
variations in size, shape, density and moisture 
content, considered in relation to the furnace lines, 
and bell and throat design. The variables had been 
treated first singly and then in groups, and the 
distribution patterns obtained had been recorded 
photographically. The stock line contour was one 
of the main factors controlling distribution. The 
behaviour of particles immediately after impact 
determined to a large extent the nature of the 
segregation. In general, dense and small materials 
remained substantially where they fell, thus building 
up ridges, whereas light and large materials rolled 
down into troughs. The stock line contour was 
controlled by the following factors in decreasing 
order of importance : (a) angle of the batter plates 
immediately beneath the rim of the bell; (6) the 
bell-throat ratio; (c) the bell drop; and (d) the 
bell angle. The paper was illustrated by a film 
in two reels, the first dealing with the distribution of 
solids and the blast in a small-scale laboratory 
model and relating to normal happenings in the 
furnace, and the second dealing with the dangers 
associated with bad distribution or too many fines 
in the burden. 

The discussion was opened by Mr. C. A. J. 
Behrendt, who stated that all blast-furnace men 
fully realised the importance of the distribution of 
materials in the furnace, but he was not sure that, 
even now, he knew what he would lay down as 
correct distribution. All he knew for certain was 
that there must not be an agglomeration of fines 
at the furnace walls. Everyone appeared to be 
convinced that there was a persistency from the 
stock line to the bosh. As materials were put in 
at the top so they persisted right down to the bosh. 
While he accepted this, the mechanics were some- 
what obscure, and the authors’ flow lines, which 
had necessarily been carried out on materials which 
suffered no change in their downward passage, did 
not seem quite conclusive. In his view, the coke 
was the only constituent of the stock column which 
remained reasonably stable from the physical point 
of view and he felt that the stock line contour 
was the only thing over which there was a 
reasonable chance of establishing control. The 
next speaker, Sir Alfred Egerton, F.R.S., said that 
many of the deductions from low-temperature 
experiments might be found to apply to high 
temperatures. It was hoped, however, to be able 
to test what was happening in practice by means 
of an experimental blast furnace now being installed. 
Already a small-scale furnace had given good 
promise of yielding useful results. At the same 
time, it was important not to go to too large a scale 
because large-scale experimental work always pre- 
sented great difficulties, even though at a later 
stage it became necessary to test certain points on 
a large scale. 

Mr. R. P. Towndrow said that it was when his 
furnace was showing signs of trouble that the blast- 
furnace manager was most in need of all the help 
that science could give him. From this point of 
view, he congratulated the authors on having 
provided a very powerful instrument of diagnosis 
and given a lead on how to deal with some of the 
manager’s day-to-day troubles. It was immaterial 
to the blast-furnace manager whether the authors 
presented a complete picture ; indeed, he did not 
think that they claimed to do this. In some of the 
cases presented quite obviously exaggerated condi- 
tions had been put forward to bring out certain 
points, but these furnished an indication of what 
might be expected and such matters were what the 
practical man wanted to know. The last speaker 
in the discussion, Mr. R. Sharp, stated that the 
authors’ experiments indicated that the bell and 
hopper system created segregation in the furnace, 
and he had wondered for many years why some 
method could not be devised to charge materials 
into the furnace without giving rise to segregation. 
As a youth he had seen different forms of bell 
construction being made. One of these consisted 


of annular rings which caused the ‘‘ M” formation 
described by the authors to be represented, four 
times in the furnace. This prevented the type of 
segregation shown in the authors’ models. While 
experimental work of this type could not very well 
be conducted on a full scale, it might be carried out , 
with advantage, on an experimental furnace. 

Dr. Saunders, in a brief reply, said that the 
questions relating to changes in the material as it 
proceeded down the furnace might perhaps be 
answered if the inquirers were patient for a little 
longer. Some interesting experiments were in 
progress on gas producers, and it might be possible 
to link up this work with blast-furnace operation. 
After some reference to the experimental blast- 
furnace, Dr. Saunders appealed for help in obtaining 
the services of a man of experience to manage the 
furnace from the practical side while he and his 
colleagues controlled the scientific side. 


SINTERS AND SINTERING. 


The next paper considered was entitled ‘ Sinters 
and Sintering—Part I,” and was by Drs. H. L. 
Saunders and H. J. Tress, of the Imperial College of 
Science and Technology, South Kensington. The 
authors, in presenting the paper, stated that sinter 
in the blast-furnace burden was beneficial in spite 
of its lower reducibility as compared with ore ; 
hence any improvement in the quality of the sinter 
should be reflected in fuel economy. From a study 
of laboratory sinters prepared under controlled 
conditions, changes in texture had been followed, 
and it had been found that, in usual commercial 
practice, the bonding temperature was far too high, 
with the result that unnecessary slagging and loss 
of porosity resulted. Closer scientific co-ordination 
was imperative between the selection of the raw 
materials, the computation of the mixture, the 
grading of all the constituents. the assessment of 
moisture, the control of segregation, and, finally, 
time-temperature regulation, to secure a sinter 
suitably balanced as regards mechanical strength 
and high reactivity. 

The only speaker in the discussion, Dr. L. Reeve, 
said that it was pleasing to have a paper on sintering 
in the Journal of the Institute. Normally, the 
sintering plant was rather regarded as a kind of 
“dust bin”; anything could go into it. The 
paper was actually a combination of two contribu- 
tions ; one dealing with certain laboratory experi- 
ments on sintering and the other, more or less 
intermingled with it, dealt with attempts to apply 
some of the results and to make practical suggestions 
to the sinter plant operator. Photographs repro- 
duced in the paper indicated that, with a temperature 
difference of 10 deg. C., there were remarkable 
differences in the constitution of the sinter. He 
wondered whether the conditions should be regarded 
as artificial or whether this was the case in practice. 
Probably the conditions were rather artificial 
because later on in the paper the authors had shown 
that fairly good sinters had been made over a 
wide range of temperature. He was glad that 
the authors emphasised that too much had been 
said about the reducibility of sinter and not enough 
about its strength. At Frodingham, a small-scale 
shatter test was carried out as a daily routine 
at the sinter plant. Eight tests were conducted 
daily and the results plotted on a quality control 
chart in front of the sinter operator. It was to 
be hoped that others would conduct such a test and 
publish results. There was too much qualitative 
and too little quantitative data in existence con- 
cerning sinters. Owing to the advanced hour, 
there was no time for a reply and the President 
adjourned the meeting until 2.30 in the afternoon. 


DotomiTE Lintmncs For Basic Arc FURNACES. 


The first paper considered at the meeting on 
Thursday afternoon was entitled ‘‘ Dolomite Linings 
for Basic Electric Arc Furnaces” and was by 
Messrs. E. C. Brampton and H. Parnham and Dr. 
J. White, of Messrs. General Refractories, Limited, 
Sheffield. The paper was presented by Dr. White. 
The authors stated that the severity of the conditions 
to which refractory linings were subjected in the 
basic electric furnace was indicated by the fact that 
the life obtained was generally only one-third to 





one-quarter of that obtained in comparable positions 





454 


ENGINEERING. 





Nov. 30, 1945. 








in the open-hearth furnace. The development of 
the semi-stable 100 per cent. dolomite (S.S.D.) brick 
for electric furnaces by a firm of refractory manu- 
facturers, in collaboration with a firm of steel- 
makers, was an excellent example of industrial 
co-operation. These S.S.D. bricks were made from 
an unstabilised dolomite clinker, that is, one 
made without the addition of any substances which 
would combine with the lime to stabilise it. Bricks 
made from such clinker were, of course, susceptible 
to hydration in the atmosphere and were given a 
measure of protection by impregnating them with a 
suitable tar.. They could then be stored for periods 
of up to about six months with safety. These bricks 
had been widely adopted in this country in recent 
years, but the life of the first S.S.D. brick roof had 
recently ended. It had been in service on a 4-ton 
furnace, was 9 in. thick, and had lasted for 57 heats. 
The life obtained was regarded as distinctly promis- 
ing. In particular, in refractoriness and resistance to 
fluxing at the hot face, it was markedly superior to 
silica and it was obvious that it could be run at a 
much highertemperature than silica without melting. 
Another notable feature of these 100-per cent. dolo- 
mite bricks was that, as a result of drainage and of 
migration of lime in the form of fusible compounds 
away from the hot face, the working face of the 
brick tended to acquire increased resistance to 
fluxing while in service. A method of sulphur 
printing on bromide paper, to demonstrate the 
presence of sulphur as sulphide in used bricks, had 
been developed. This had shown that the concen- 
tration of such sulphide was low in the vicinity of 
the hot face and reached a maximum in certain 
light-coloured zones some distance into the brick. 
This was probably responsible for a certain soften- 
ing Observed in used bricks in a zone immediately 
beyond the limit of flux penetration. 

The discussion was opened by Dr. J. H. Whiteley 
who stated that the main object in improving the 
bricks was to increase their durability. A second 
object appeared to be to enable the furnace operator 
to make steel at a higher temperature than had been 
possible previously. As far as the Open-hearth 
furnace was concerned he doubted whether this 
was really advisable. He believed that there was 
an optimum temperature which must be worked to 
if first-class open-hearth steel were to be made. 
He recognised, of course, that the authors were 
dealing with the electric-arc furnace. It had been 
shown in the paper that sulphur penetrated into the 
bricks and it was interesting to note that the authors 
obtained the same penetration of sulphur as had been 
found sometimes in monolithic linings. He sug- 
gested that the penetration of sulphur was due to 
the formation of iron sulphide and not calcium 
sulphide. Iron sulphide and iron oxide formed a 
very fusible eutectic which melted at 900 deg. C., 
and had great penetrating power. It was prob- 
ably this eutectic which entered the brick and gave 
rise to the practical troubles experienced. 

Mr. F. T. Bagnall, speaking as a maker of electric 
steel, said that the dolomite brick had made 
possible a reasonable furnace life with the high 
voltages at present in use and also with the remov- 
able roof. Looking through the data given relating 
to different furnaces, some of which were hand 
charged, others machine charged, and others bucket 
charged, it was found that, generally speakinz, the 
side walls of an open-roof furnace were giving as good 
a life as, or better than, that of a fixed-roof furnace. 
More information, however, was required with regard 
to the dolomite brick as compared with a rammed 
dolomite lining. The next speaker, Mr. A. G. 
Robiette, said that he doubted whether Mr. Bagnall 
was correct in suggesting that the open-roof type of 
furnace gave a longer life than the fixed-roof type, 
except in the case of long arcs. Mr. W. L. Kerlie, 
who closed the discussion, said that the performance 
of the S.S.D. brick appeared to be as good as 
that of rammed dolomite, but, from the production 
standpoint, there was a great difference having 
regard to the facility with which the 8.S.D. brick 
could be installed. He felt, however, that the 
authors should have laid greater stress on the failures 
of dolomite linings due to channelling It would be 
interesting to have some description of the side walls 
of the furnace after the removal of the 8.8.D. brick 
roof which had given a life of upwards of 50 heats, 











and to know whether there was any evidence of 
channelling. 

Dr. White, in the course of his reply, said that 
he was not competent to discuss the question of 
optimum temperatures, but users had expressed 
the opinion that it would be an advantage if higher 
temperatures could be obtained. With regard to 
sulphur penetration and the question of iron sul- 
phide, the authors did not make any definite claim 
that they had identified iron sulphide but they did 
not rule out the possibility of it. On the question 
of the open roof giving better results, the authors 
were merely summing up the probable factors 
involved and it seemed that the removable top was 
a factor which might improve matters. The 
authors, however, did not wish to be dogmatic. 
The larger furnaces, with the walls farther away 
from the are, had a better chance of giving a longer 
wall life, and probably this factor came into play 
in connection with some of the very high figures 
of American furnace life. Certainly bricks were 
more easily and quickly installed than was a rammed 
wall and most users, at some time or other, changed 
from rammed walls to bricks. Speed of erection 
was often a consideration more important than 
other factors. Flaking was the result of the 
penetration of fluxes. 


New Bioomine Mitt at TEMPLEBOROUGH. 


“Some Design and Operating Features of a New 
Blooming Mill,” was the title of the second paper 
on the agenda for Thursday afternoon. It was by 
Messrs. G. A. V. Russell and G. W. Fox, and con- 
tained a description of a new 43-in. reversing 
blooming-mill installation which had replaced a 
lighter (40-in.) mill at the Templeborough plant 
of the Steel, Peech and Tozer Branch of The United 
Steel Companies, Limited, Sheffield. Mr. Fox, 
who presented the paper, stated that the old mill, 
after being reconditioned, had been re-installed at 
another works. A study of the layout had shown 
that the only location suitable for the new mill 
was that occupied by the old. This limited the 
amount of preparatory work which could be done 
before the change-over and influenced the design 
of the new plant, as it was necessary to utilise as 
much as possible of the existing heavy foundations. 
The reversing motor which had driven the old mill 
was connected to the new 43-in. pinion stand through 
a leading spindle of the jaw and palm-end type. 
The mill spindles were also of the jaw and palm-end 
type, and each was hydraulically balanced to 
facilitate roll changing. The screw-down mechanism 
was of the spur and bevel-gear type. The roll-neck 
bearings were self-aligning to reduce wear to a 
minimum. Roll changing was effected by the simul- 
taneous axial withdrawal of both rolls and their 
chocks out of the roll stand by means of a sledge 
upon which the lower-roll main chocks were mounted. 
A complete roll change required about two hours. 
The main table and approach rollers were pitched 
at 2-ft. 6-in. centres. The tables were of very 
heavy all-steel construction with cast-steel framing 
and 18-in. diameter rollers of forged steel. The 
main-table roller bearings were 94 in. in diameter 
and 15 in. long. The mill was equipped with a 
side-guard type manipulator provided with tilting 
fingers on both sides of the rolls. The manipulator 
was hydraulically operated and the driving mecha- 
nism for both sets of side-guards was located on the 
motor side of the mill. 

In addition to the mill proper, the reconstruction 
scheme included certain new auxiliary facilities. 
One of the most important of these was a Linde 
four-way, hot-deseaming machine, for hot-scarfing 
blooms leaving the mill. The new deseamer was 
equipped with efficient fume-removal and swarf- 
dispersal facilities. The acetylene gas supply 
for the machine was derived from dissolved gas in 
cylinders which were coupled in banks to the 
pressure-reducing and distributing system as 
required. Oxygen was furnished from a liquid- 
oxygen plant. Another new item of plant was an 
ingot-preheating pit, fired with coke-oven gas, 
capable of heating about 1,500 tons of cold ingots 
a week up to 800 deg. C., with a heat consumption 
of about 1-2 x 10° B.Th.U. per ton. 

Dr. C. H. Desch, F.R.S., who opened the discus- 
sion, said that he had been interested by the descrip- 
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tion of the hardening of the rolls, and although 
considerable hardness was desirable, care myst 
be taken to avoid brittleness. The four-way hot 
de-seaming machine was an effective and rather 
spectacular plant which allowed surface defects to 
be removed. He thought, however, that more care 
than was now given in many works should be 
devoted to the preparation of the surface of stee}. 
Ingots often came out with defects on their surfaces 
which would not be there if sufficient care were taken 
in regard to the materials of which the moulds 
were made. In the dressing of the moulds and, 
more particularly, in the care of the moulds, it was 
possible to reduce these surface defects anc then 
the elaborate de-seaming process would not’ be 
necessary. In conclusion, Dr. Desch asked whether 
consideration had been given to plastic bearings. 
The only other speaker, Dr. J. H. Whiteley, vave g 
brief description of a deseaming plant manufac. 
tured in America and assembled in this country, 
The plant, he said, removed a layer }y-in. thick 
from the surface of the steel very quickly. 

Mr. Fox, in a brief reply, said that plastic bearings 
had been discussed since 1937, but the water supply 
in their works was not of the best and, there. 
fore, they had adopted white-metal bearings. The 
question of hot deseaming could be discussed for 
It had come to be looked 
upon as a conditioning process in the rolling-mill 
shop, but it necessitated the careful watching of 
temperatures. 

At this point the President adjourned the meeting 
until 10 a.m. on the following day, Friday, Novem. 
ber 23. 


(To be continued.) 





STEEL DEVELOPMENTS ON 
TEES-SIDE. 


A NEW steelworks which will comprise an open-hearth 
steel plant and a universal-beam rolling mill is to be 
built on Tees-side by Dorman, Long and Company, 
Limited, at a cost of 8,000,0001. The site upon which 
the new plant will be erected is 650 acres in extent 
and is located between the firm’s existing Cleveland 
and Redcar Works, at the mouth of the River Tees. 
The principal feature of the project is the beam mill, 
which will produce a broad-flange steel section not 
hitherto rolled in Great Britain. Designed for an out- 
put of 350,000 tons of universal beams per annum, 
the new mill is to be based on the latest American 
methods but will also incorporate British practice in 
order that the special requirements of home consumers 
of structural steel may be satisfied. The sections 
which will be rolled in the new mill, it is stated, 
will greater strength for an equivalent weight 
of steel and will also make possible a reduction in the 
man-hours required for fabrication, thereby lowering 
considerably the erected cost of steel structures. The 
open-hearth steel plant, which is to be built adjacent 
to the mill, will supply the rolling-mill plant 
with high-quality constructional steel at a minimum 
cost. Approximately 23,000 tons of machinery and 
14,500 tons of steelwork will be used in constructing 
the new rolling mill, and an additional 17,500 tons of 
steel will be used in building the open-hearth steel 
furnace plant. The firm state, however, that under 
the most favourable conditions, a minimum of 
two years will be required to complete the new mill, 
the steel plant and the auxiliary installations. 

The company have also approved an expenditure of 
over 1,000,0001. at their Cleveland Works for the 
installation of a central ore-unloading, ore-preparation 
and sinteritig plant. The installation will allow the 
largest ships engaged in the ore-carrying trade to be 
expeditiously handled; it is stated that the time 
required for discharging ore cargoes will be reduced 
by 50 per cent. The plant will be capable of handling 
over 2,000,000 tons of imported and local ores per 
annum, and will serve all the blast-furnaces of the 
firm, including those supplying the new steelworks. 
It is interesting to note that Dorman, Long and 
Company rolled their first girders from puddled iron 
at the Britannia Works in 1883. The firm have 
continued to occupy a leading position in this branch 
of the industry and, before the war, they were respon- 
sible for a large proportion of the country’s total 
output of rolled-steel joists. It is emphasised that 
the economies made possible by the introduction of 
universal-beam manufacture in this country will 
help to reduce the cost of national reconstruction and 
also improve the competitive capacity of British 
structura! and bridge engineers in overseas markets. 
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BEADING TOOL FOR’ TUBES. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 








Fie. 1. Braptne Toot ann VICE 





Fie. 5. Components OF Brapine Too-. 


BEADING TOOL FOR TUBES. 


THE beading tool illustrated on this page is note- 
worthy, apart from the ingenuity of its design, as 
having been adopted by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, 17, owing to a suggestion by one of the firm’s 
employees. The problem to be solved was to form a 
bead on the ends of tubes of various diameters and 
bent to various contours in the directon of their 
length. It should be noted that in this case beading 
does not mean the rolling of a tube end into a tube 
plate with a bent over curved flange. The bead in this 
instance is a peripheral swelling, of roughly semi- 
circular cross-section, which has to be formed close 
to the end of the tube before the tube is assembled 
in place. Its form will be evident from the ends of 
the two tubes seen to the left of Fig. 5. The tool 
itself, which is held in a lathe chuck, and also the vice 
holding the tube, which is carried on the lathe saddle, 
are seen in Fig. 1. In this it will be evident that the 
tube is held in a fixed position and the tool is rotated, 
but, since the actual operative part of the tool appears 
as a small disc on the centre line of the headstock 
spindle it is not clear from this illustration how the 
beading is effected. The central position of the tool 
is that occupied when the tube is to be fed over it, 
an operation which then results in the tool being moved 
radially outwards so that the actual formation of the 
bead is due to the well-known operation of metal- 
spinning. 

The radial movement of the beading tool proper is 








Fig.2. SECTION B.B. 
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Mig. 3. SECTION A.A. 
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2 to 4, and the view of a dismantled equipment given 
in Fig. 5. The vice for holding the tube, as will be | 
clear from Fig. 1 and Fig. 5, is a two-part fitting of which | 
the upper part can be traversed up and down on two 
guide bolts by a screw actuated by a crank handle. 
Inside this fitting are the two half bushes seen in the 
foreground of Fig. 5. These are formed with a portion 
of the exact size of the external diameter of the tube, 
which portion has also a peripheral groove determining 
the diameter and shape of the bead. It will be clear 
that a separate pair of half-bushes is required for 
each diameter of tube, the tubes dealt with ranging 
from } in. to 14 in. in diameter and the thickness 
up to 17 S.W.G. The tube material is either steel 
or aluminium alloy. The actual beading tool is 
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As the tool is set in Figs. 2 and 3, the centre line of 
the tool is coincident with the centre line of the spindle 
and the tool, in consequence, merely rotates on its 
own axis, the drive being transmitted from sleeve d by 
the pins h, which pass through slots in sleeve c, the 
bottom pin also entering the helical slot of sleeve b. 
To enable the tool disc to make contact with the bore 
of the tube its axis must be displaced from the centre 
line of the spindle. If, therefore, the sleeve 6 is moved 
in an axial direction, it is also turned relatively to 
sleeve c by reason of the helical slot. This turning 
displaces the axis of the tool, with the result that the 
forming disc has then a movement similar to that of a 
crank pin as sleeve d is rotated. The amount of this 
radial displacement depends, of course, on the diameter 
of the tube and, in turn, on the degree to which the 
sleeve 6 is pushed in. Following a beading operation 
through its cycle, the first movement is to advance the 
vice with a tube in place, the tool disc then being in the 
central position shown in Figs. 1 and 2. Further 
advance of the vice causes contact of the face of the 
tube-holding bushes with the collar behind the tool disc, 
sleeve b is pushed in, begins to turn in sleeve c, and the 
disc is displaced radially. The disc, thereafter, forces 
the tube into the groove of the tube-holding bushes 
and the bead is formed. On withdrawal of the vice, 
the spring pushes back the tool to its central starting 
position. Should the vice be advanced so that it 
makes contact with the cap of the housing, damage 
to either part is avoided since if the housing is jammed 
by the resulting friction, the ball bearings allow free 
rotation of the sleeves inside the housing. It is stated 
that the rate of production is about three beads per 
minute, this depending largely on the rapidity with 
which the tubes can be loaded into and removed from 
the vice. 

Formerly, beading of the ends of straight tubes was 
occasionally required, and this was done by modifying 
an ordinary vertical sensitive drilling machine. Later, 
an urgent demand arose for quantities of beaded tube 
of irregular contour lengthways; for example, with 
hair-pin type or plain bends. These could not be done 
practicably on the vertical drilling machine, and the 
suggestion of an employee for the equipment now 
described, which could be used in an ordinary lathe, was 
adopted. Messrs. Metropolitan-Vickers state that they 
are not in a position to entertain inquiries for actual 





indicated at a, in Figs. 2 to 4, the bead-forming disc 
being readily identified ; it is backed by a larger collar. | 
The tool is carried eccentrically in a sleeve 6 which, 
in its turn, lies in an eccentric sleeve c, the latter | 
being carried in the sleeve d which is prolonged to form 
a shank gripped by the lathe chuck. All three sleeves 
are enclosed in a casing e, having a screwed cap and 
provided with ball bearings. Neither sleeve c nor sleeve 
d has axial freedom of movement in the casing, but 
sleeve 6 which carries the tool a slides axially in sleeve c, 
though movement is restricted by the compression 
spring f, between sleeves 6 and d. Sleeve b has a 
spring-loaded catch-pin g, which engages with a 
groove in the tool a, so locking the two together. It 
has a helical groove on its external peripheral surface. 
The groove is indicated in Fig. 4, and is clearly seen 


beading or for equipment for it; they feel, however, 
that the tool having shown itself to be satisfactory in 
service a description of it may prove useful to others. 





WINTER PEAK LOADS IN GREAT BRITAIN.—In reply 
to a question in the House of Commons, the Minister of 
Fuel and Power (Mr. E. Shinwell) recently stated that 
it was expected that the peak load on the British grid 
system during the coming winter would be between 
8,500 MW and 9,000 MW, depending on weather condi- 
tions. The capacity of the plant available was not 
likely to exceed 8,600 MW. It was estimated that the 
peak load on the Scottish portion of the grid would be 
between 773 MW and 825 MW, and the available capacity 
of the plant would not exceed 790 MW. The grid system 
was, however, operated as a unit over the whole country 





in the actual sleeve shown at the extreme right of 


hest understood from the outline drawings, Fi gs' Fig. 5. 


and it was not always possible to treat Scottish supplies 
| separately. 
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LABOUR NOTES. 


As these notes are in course of preparation for publi- 
cation, the only point that is clear about the negotia- 
tions which are taking place in connection with the 
docks trouble, is that the union executives concerned 
are unable to recommend the acceptance of the offer of 
the conleuteen, In these circumstances, the result of 
to-day’s delegate conference is not unlikely to be a 
tightening of the deadlock. It is understood that the 
workers’ side of the Joint Council have already formally 
intimated to the Ministry of Labour and National 
Service that a dispute exists, and Mr. Isaacs may order 
the matter to be referred for considergtion to the 
National Arbitration Tribunal, the Industrial Court, or 
a special tribunal with wider terms of reference. Which- 
ever course may be adopted, delay would, of course, 
result—a possibility of which the unofficial element 
may be depended on to make the most. 


London’s gas supplies were seriously threatened last 
week-end by unofficial action, followed by a strike, on 
the part of the employees at two of the works of the 
Gas Light and Coke Company. On the instructions of 
the shop stewards, the work done on the night shift was 
restricted to three-fifths of the normal amount as a 
means of enforcing a demand for higher wages. In a 
statement issued on Friday, the employers said: “‘ In 
the gas industry all questions relating to hours and rates, 
shift rates, and terms and conditions of employment of 
gas workers are determined by the national and regional 
joint industrial councils for the gas industry, which are 
composed equally of representatives of the employers 
and of the trade unions concerned. Increased payment 
for night shifts has long ago been settled by negotiation 
with the trade unions, and was incorporated in the 
shift rate with the object of equalising, as far as possible 
the weekly pay packets. In fact, the shift work dif- 
ferential was further increased by the National Joint 
Industrial Council in March, 1944.” 


“The company,” the statement continued, “as a 
member of the Federation of Gas Employers has, at 
all times, faithfully followed the decisions and recom- 
mendations of the joint industrial councils and will 
continue to do so. In this regard, it is to be noted that 
the National Joint Industrial Council, at a meeting held 
on October 18, agreed to meet in full an application 
from the trade union side for an increase in wages. 
The action of the men has already curtailed the supply 
of gas, and, if continued, would not only mean a further 
curtailment, but would in a short period of time involve 
a complete stoppage of gas supply. The company is 
deeply sensible of its obligations to the public, and will 
not tolerate the action now being taken by the men.” 


The men returned to work on Monday night, and the 
wages claim is to go through the industry’s established 
procedure for the adjustment of differences. The 
unions concerned are the National Union of General 
and Municipal Workers, the Transport and General 
Workers’ Union, and the Firemen’s and Enginemen’s 
Union. 


This “go slow” and strike action of London gas 
employees is further evidence that sections of organised 
Labour’s rank and file cherish a belief that by inflicting 
hardshipon the community they can get what they want. 

Jeek-end train services are stopped, bus and tram 
services are dislocated, the output of coal is restricted, 
food and the materials of industry are held up at the 
ports and gas supplies threatened. 


Mr. Arthur Deakin, who is at present acting general 
secretary of the Transport and General Workers’ 
Union, has been elected general secretary in succession 
to Mr. Ernest Bevin, who retires from the office under 
the age limit in March next. The ballot figures were : 
Mr. A. Deakin, 203,314; Mr. H. E. Clay, 54,518; Mr. 
A. F. Papworth, 47,378 ; Mr. J. Sullivan, 19,409; Mr. 
H. L. Pearmaine, 17,279; Mr. W. H. Worthy, 5,625. 


Preliminary steps have been taken to establish 
wages councils for the retail food, retail drapery, 
outfitting and footwear, hairdressing and beauty specia- 
lists, and retail furnishing and allied trades. Commis- 
sioners of Inquiry under the Wages Councils Act, have 
been appointed to consider applications by these 
trades. A commission may recommend the establish- 
ment of a wages council, if it considers that the volun- 
tary negotiating machinery is not, and cannot be 
made, adequate, and that, as a result, reasonable 
wages cannot be paid. 


In the opinion of Man and Metal, the journal of the 
Iron and Steel Trades Confederation, a matter that will 
need to be faced very shortly is the extent to which it 
will be possible to employ prisoners of war in our 
industry. If we are to use them to make good some 
of the damage they have caused, means will have to 
be found, it is stated, to utilise their services. “‘ Where 


they can be isolated in groups,” it is suggested, 
illed, 





“and 
cpploged or work that is largely unsk no great 
difficulty arises, but when it is proposed that they 
should be placed on skilled work or employed on 
processes, then the trouble starts. Yet, we may find 
ourselves in the position that developments which are 
now taking place with some firms—which we all 
regard as very necessary—-may be held up by a shortage 
of labour that can only be relieved by the employment 
of prisoners outside the limited field at present allowed.” 


” 


“* Logically,” the writer continues, “there is no 
reason why they should not be employed on skilled 
work if they are allowed to do unskilled work. This 
is subject, of course, to satisfactory safe; i 
obtained that their employment is not likely at any 
time to worsen the conditions of the job. But what- 
ever arrangements are made, none of them will work 
very well unless the prisoners are kept isolated from 
the rest of the workers.” 


Writing in the latest issue of the official Trade 
Report of the United Patternmakers’ Association, Mr. 
Beard, the general secretary, says that conferences have 
taken place recently between representatives of the 
National Engineering Joint Trades Movement and 
representatives of the Engineering and Allied Em- 
ployers’ Nationa] Federation on “ a variety of subjects,” 
including the wages of apprentices, boys and youths, 
and amendment ofthe adult 1922 Procedure Agreement. 


On the question of the wages of apprentices, he 
reports, “ the employers contend ” that “ rates ” have 
been very favourably adjusted during the war, and 
that an apprentice must have some regard to what he 
receives from the industry. “‘‘ He, in fact,” they say, 
“‘ receives the training and skill which prepare him for 
adult craftsmanship and a journeyman’s status at the 
age of 21.” They refuse, therefore, Mr. Beard says, to 
increase apprentice rates. 


Regarding the proposal to amend the Procedure 
Agreement to empower shop stewards to negotiate on 
behalf of apprentices, the employers stated that the 
whole question of apprenticeship was likely to be 
reconsidered in view of the recent negotiations between 
the employers, the unions, and the Government on the 
subjects of recruitment and training. There was also 
the further point, it was added, as to what extent the 
suggested amendment would affect indentures which 
were still in use by many firms. 


The employers, therefore, suggested that the question 
be left for the time being to enable them to consider it 
in the light of future developments, as it was obvious 
that the proposals on recruitment and training would 
require further discussion, if not agreement, between 
the unions and the employers. It was mutually agreed 
to leave the question in that setting. 


A central conference with the Shipbuilding Em- 
ployers’ Federation was held, Mr. Beard reports, to 
consider a claim for extra payment for work in confined 
spaces. The employers stated that they were not pre- 
pared to enter into an agreement to give specific pay- 
ment for specific duties, but in certain circumstances, 
they would make a payment in addition to the 3s. 
repair rate allowed, as it was only on very rare occasions 
that patternmakers were called upon to work in difficult 
circumstances. “ We stated a case for a definite agree- 
ment,’’ Mr. Beard observes, ‘‘ but without avail, so that 
it now remains for our members to refuse to do the work 
in question unless extra payment is agreed to before 
the work is started on.” 


The official cost-of-living index figure at November 1 
was 103 points above the level of July, 1914, showing no 
change as compared with the position a month earlier. 
The index figure of food prices also remained unchanged 
at 69 points above the level of July, 1914. 


Replying to a question in the House of Commons 
last week, Mr. Shinwell, the Minister of Fuel and Power, 
said that in the second quarter of 1945, the average 
cash weekly earnings of workers in the coal industry 
was 51. 13s. 10d., compared with 2/. 18s. 3d. in the 
corresponding quarter of 1939. The rates given were 
averages, applied equally to adults and juveniles, and 
covered all employees at the collieries. A time was, not 
long ago, he added, when miners’ wages were 86th on 
the list. Now, they had reached almost front rank. 


The number of unemployed men and women in 
Scotland, at October 15, showed an increase—in the case 
of men and boys of 9,806, and in the case of women 
and girls of 11,089—since the return on July 16. The 
total now stands at 42,903 compared with 22,008 in 
July. 





PLANT ORGANISATION AND 
MAINTENANCE FOR CIVIL 
ENGINEERING CONTRACTORS.* 
By H. O. Parrack. 
(Continued from page 430.) 

In cases where an overhauled machine ig not require! 
immediately on a contract site and is stored in the plant 
yard, it is necessary to take strict precautions against 
deterioration, particularly by rust and damp. Ali 
exposed unpainted bright metal parts should be painte:| 
with an anti-rust compound ; ignition systems, bat- 
teries, and other electrical equipment should be remove 
and stored in a dry atmosphere, taking care to plug an\ 


Ng} apertures left exposed by their removal; and an\ 


wheeled machine should be jacked up with tyres clea: 
of the ground. Water systems should obviously b- 
drained and fuel systems completely emptied. If the 
machine is to stand for any length of time, internal- 
combustion engines should have frequent injections 
oil into the cylinders, and the engine should be turne«| 
over by hand to avoid rusting in the cylinder bores. 
The machine should be well sheeted down, if not pro- 
tected by a’ totally enclosing cab. 

Site Maintenance and Service.—The principal function 
of site maintenance personnel—to prevent the plant 
from breaking down—is secured by rigid supervision of 
driving, regular and adequate service, and prompt 
attention to adjustments and symptoms of trouble. I 
the drivers are properly supervised, the plant will not 
be misused—first, because it will not allowed to 
operate in unsuitable conditions or for purposes for 
which it was not designed; and second, because any 
tendency by an individual driver to resort to bad 
practices will be immediately checked. Correct and 
regular lubrication is of paramount importance and in 
no case should the initial costs of lubricants be allowe« 
to take precedence over correct grades. Engine and 
transmission sumps should be “ topped up ” at regula: 
intervals, and all grease and other lubrication point - 
should receive the same careful attention. Lubricants. 
especially engine oils, should be completely changed at 
specific intervals according to the type of the machine. 
Lubrication is generally more efficient if, at the same 
time, the machine is kept reasonably clean. Accumula- 
tions of mud or other spoil should be removed periodic- 
ally. It is particularly necessary to take all possible 
precautions to avoid the formation of mixtures of oil 
and dirt, and any such accumulations should be 
thoroughly cleaned off whenever the machine is stopped. 
Those mixtures form a most abrasive compound and 
may cause wear to be more rapid than if the parts con- 
cerned were not lubricated at all—in fact in some cases 
where lubrication could not be effected without causing 
such an abrasive mixture, it is avoided altogether. 

The interior cleanliness of internal-combustion engines 
is largely controlled by filters normally incorporated 
into fuel, air, and lubricating-oil systems. It is essential 
that all filters should be thoroughly cleaned at regular 
intervals and renewable elements replaced before their 
efficiency impaired. Nothing but clean water should 
be used in water-cooling systems, although there is no 
objection to the use of anti-freeze solutions in cold 
weather, provided always that satisfactory arrange- 
ments can be made to ensure the maintenance of correct 
mixtures. Water systems must be kept filled (but 
never by adding cold water to an overheated engine), 
and should be drained, flushed, and refilled at periodic 
intervals. Neglect of cooling systems is liable to result 
in such serious damage as burst cylinder blocks and 
radiators, burnt exhaust valves and seatings, and 
cracked cylinder heads. Nearly all machines used by 
civil engineering contractors suffer from the effects of 
vibration. In spite of the nut-locking devices now 
available, it is still necessary to examine nearly every 
type of machine when it is being serviced, to make sure 
that all nuts, bolts, and other securing devices are tight. 

On a small site, servicing is usually carried out by 
the machine operator himself with or without the assist- 
ance of a mate or mates, but on a larger site, it is gener- 
ally preferable to have a service station, which can be 
either stationary or mobile and again circumstances 
must decide. The chief factor to be observed in making 
the choice is that machines do not give output while 
they are travelling to and from a service station and 
while, therefore. it may be more convenient to have a 
stationary service station when the machines are 
readily mobile and are not operating too far away, it is 
generally more efficient to take the service station to 
the plant when it is either widely scattered, slow mov- 
ing, of fixed mobility, or not mobile at all. The type 
of equipment needed is the same in any case, and 
should include a compressor for pressure-greasing, air- 
cleaning, and tyre-pumping ; containers for all classes 
of lubricant, with arrangements for drawing off without 
contamination; cleaning materials; water (distilled 
water when necessary); spanners; and special service 





* Paper read before the Institution of Mechanical 
Engineers on Friday, November 9, 1945. Abridged. 
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tools. Stationary service should also include a fuel 
filling station; but for mobile servicing, separate 
travelling fuel tanks are usually preferred. 

The largest sites may call for more than one service 
station, some of which may be stationary and others 
mobile. When a service station is employed, the work 
may be carried out either by the driver himself, 
separate service personnel, or both, but in any case 
the driver should be held responsible for the efficiency 
of the attention given to his machine. An adjustment 
made as soon as the need is indicated avoids undue 
wear and eventual breakdown; and a minor repair 
carried out at once prevents an ultimate major stoppage. 
A necessary adjustment not effected often leads to the 
development of mechanical trouble in quite a different 
part of the machine. Thus an improperly adjusted 
clutch may cause final drive failure, and badly adjusted 
tracks may result in gearbox breakdown. 

Although it is not a primary function of site mainten- 
ance staff to effect major repairs, they must be prepared 
and equipped to do so if the necessity should arise and, 
on a contract site of any size, they should be provided 
with a fitting shop with benches, vices, cupboards, and 
wall racks, as in the repair depot. They should also 
be equipped with lifting tackle, either fixed or mobile 
or both, suitable for the heaviest lift they are likely to 
encounter, portable electric arc-welding plant, oxy- 
acetylene plant, forge, and brazing facilities. The size 
and scope of these facilities necessarily depends on the 
size and nature of the contract and indication has only 
been given of the type of equipment normally required. 

The site maintenance shop should be located in the 
vicinity of the service station, if stationary ; or near 
to the source of supplies, if mobile ; and it may some- 
times be necessary during the progress of a contract 
to move the whole shop to another spot. It does not 
always matter if these facilities are established initially 
in a position which will ultimately interfere with con- 
tracting operations—the important point is that they 
should be as readily accessible to the plant as possible. 
It is usually inadvisable for field maintenance staff to 
effect general overhaul of a machine, and it is better 
to avoid even the major repair of a sub-assembly if a 
complete spare unit can be obtained from the repair 
depot. In such cases, the procedure is to return the 
damaged assembly to the works, which thus retains its 
complement of spare units. In addition to adjust- 
ments, there is almost always a variety of repair work 
which must be attended to on site, such as the welding 
of minor cracks; replacing damaged seals, defective 
grease nipples, and sundry worn parts; changing 
ropes ; cutting blades and teeth ; straightening guards ; 
and dealing with accidental damage. 

In order to assist supervision, it has been found 
profitable to employ one or more field service fitters, 
stationed on the site where they can watch the machines 
at work and be within hail of the drivers for any 
necessary attention to their machines. These men 
should be capable of diagnosing symptoms of impending 
troubles from observed behaviour and sounds of the 
operating mechanisms. Finally, the maintenance staff 
must be responsible for the cleanliness of the site, as 
concerns litter from the plant, and everything taken 
from a machine and not put back again should be placed 
on @ recognised scrap heap divided into sections : 
(a) definite scrap which should be disposed of locally 
before reaching unduly large proportions ; (b) empties 
for return to suppliers; and (c) partially worn com- 
ponents for return to the repair depot or local sub- 
contractors for reconditioning and re-use. On small 
contract sites which do not wareant resident main- 
tenance personnel, the machine drivers should be under 
obligation to report any signs of mechanical trouble to 
the nearest repair depot, immediately they are noticed, 
so that the depot can send out personnel with the 
necessary facilities to give the attention required. 
Whenever possible, travelling supervisors should call 
regularly and frequently on isolated sites, partly for 
supervision of the drivers, and partly to observe the 
operation and servicing of the machines, and to inspect 
damage and maintenance requirements. 

Stores.—An efficient stores is a vital link in any 
mechanical organisation ; its principal function is to 
ensure the availability of spare parts, operating and 
repair materials immediately they are wanted, without 
carrying stocks surplus to probable requirements 
within a specified period. In a large organisation with 
a main repair depot, one or more subsidiary depots, 
and one or more site maintenance shops, there will 
usually be several stores; but for the purpose of 
organisation they should all be treated as branches of 

the same department. The purchase of stores materials 
is not necessarily confined to stores headquarters, which 
is usually located at the main repair depot, although 
this is advisable in smaller concerns with restricted 
spheres of operation. In larger and more scattered 
organisations it would be positively inefficient to do so, 
and in such cases, it is better that responsibility for 
purchases should be zoned ; but whatever the arrange- 
ment, there should be one common control. : 
The quantity of stores carried in stock need not 


bear any proportionate relationship to the quantity of 
plant operated ; the quantity should be the minimum 
possible, subject to the existence of a sufficiency of all 
materials when needed, It is far better for the manu- 
facturer to carry the stocks in order readily to be able 
to supply any demand than that he should tend to 
be run out of stock by individual hoarding of materials 
which may be surplus to requirements and may be held 
to the detriment of other users. Certain classes of 
materials should at all times be instantly available in 
the immediate vicinity of the plant at work. For 
example, excavators, cranes, tractors, etc., which use 
wire rope should have a spare set of ropes ready to 
change at once, in the event of breakage ; and tyres 
and tubes should be on the spot in case of a burst tyre 
on any type of wheeled plant. ‘Similarly, fuels and 
lubricating materials must always be available in 
quantities which leave a reserve in order to avoid any 
possibility of running out of stock between one regular 
delivery and the next. Otherwise, the volume of stores 
to be carried in the main repair depot, subsidiary 
depots, and on sites must be guided by intelligent 
anticipation of requirements, based on experience, to 
eater equally for general overhaul programmes, site 
operation, and site maintenance. 

Organisation and Records.—The mechanical plant 
organisation should be headed by a chief mechanical 
engineer responsible for all its functions and he should 
be located where he can maintain the closest collabora- 
tion with the equivalent officer in the civil engineering 
organisation. His headquarters should be established 
for preference at the main repair depot whence he can 
also control subsidiary depots and site maintenance 
shops, plant movement, machine records, purchases 
and stores, personnel, and transport. In a smaller 
firm he may include the management of the main 
repair depot in his duties, but in the larger organisa- 
tions, with one or more subsidiary depots and widely 
separated contract sites, he will more often delegate 
that responsibility. 

Plant movement control comprises a system which 
gives brief particulars of each item and permits quick 
reference to the changes in location from the date of 
purchase. Movements should be effected by the 
mechanical engineer at the request of the civil engineer, 
and the actual location of any item is best recorded by 
wall graph, with the plant and sites as co-ordinates. 
Individual machine record cards should record weekly 
the subdivision of total possible hours into hours 
worked and hours not worked, and should also show 
consumptions of operating labour, fuel, lubricants, 
consumable stores, repair materials, maintenance 
labour, and repair labour. The object of machine record 
cards is to enable the costs of materials and labour per 
working hour to be calculated and the trend of those 
costs to be followed during the working life of each 
machine. Material and labour consumptions give an 
up-to-date guide as to the condition of a machine at 
any time; and the full information assists the mech- 
anical engineer to determine the useful working life, 
and prevents uneconomic use. 

Each machine undergoing general overhaul should 
be given a job number, and all materials and labour 
expended should be recorded under that number. 
Labour can be satisfactorily recorded by entering the 
job numbers upon which each man is engaged on the 
reverse side of his clock card, the information for that 
purpose being supplied to the works office daily by the 
section charge-hands. Labour not directly employed 
on the overhaul of machines should work on one or 
more different series 6f job numbers. This system has 
the advantage that the total hours on each side of the 
cards must agree, and it enables the cost office to 
extract a weekly statement of the expenditure on 
labour, divided, if desired, into productive and non- 
productive, which accounts for the weekly wages bill 
and provides a running check on the trend of expendi- 
ture in any particular direction. A master repair card 
should also be prepared for each machine, summarising 
the work carried out during overhaul with special 
reference to any deviations from standard ; for example, 
the exact sizes of bearing journals should be given when 
a crankshaft has been reground. This card should also 
record the names of the men engaged on the work and 
the total cost of the job itemised into materials, labour, 
and overhead charges. The master card should be 
prepared in the works office, and when completed, it 
should be passed to the cost office, and then sent to 
the records office to enable the costs to be extracted, 
the entries made on the machine record card, and the 
filing to be completed. The object of the master card 
is to allow (1) quick reference in the light of the subse- 
quent behaviour of the machine on a contract site ; 
(2) prompt attention to any failure, particularly of 
non-standard parts; and (3) any action, compli- 
mentary or otherwise, as regards the personnel engaged 
on the overhaul. 

The primary object of site maintenance personnel 
is to prevent the plant from breaking down. With 
reasonable efficiency of working there are likely to be 








periods when otherwise productive site staff is purely 





supervisory. It is then better for a weekly return to 
be rendered in a manner suitable also for the payment 
of wages, showing the time spent on individual machines 
separately irom the time spent wholly in supervision. 
The former should be charged to the machines concerned 
and the latter applied proportionately to all the 
machines. The weekly labour statements and machine 
record cards can then be entered accordingly, each total 
time being subject to the normal site maintenance 
overhead charges. In view of the variety of minor 
work and the comparatively short duration of each 
job normally undertaken on site, job numbers are 
undesirable. The mechanical engineer’s representative 
on a contract site should also be responsible for the 
preparation of a weekly return for each individual 
machine, showing the subdivision of possible working 
hours, reasons for stoppages, particulars of operating 
labour engaged, and of fuel and lubricants consumed. 
These returns can serve as time sheets for the payment 
of drivers’ wages; and in a system which charges 
each contract with the plant used, they form a useful 
basis of charging. In such cases, they should be 
countersigned by the civil engineer’s contract agent, 
and one copy should be sent to the records office for 
entries to be made on the machine record cards. 


The control of materials should be centred at the 
main stores, and the quantities of different classes 
of stores to be carried in stock should be determined by 
the mechanical engineer on the principles already 
described, so that purchases are made only to definite 
plan. Probably the best method is the automatic 
maximum and minimum stock procedure ; that is to 
say, by predetermination, in the light of experience, of 
maximum and minimum stocks of the different classes 
of material to be held in regular use, with instructions 
to purchase in order to restore authorised maxima 
as soon as minima have been reached by stores issues. 
This method is only really satisfactory when applied 
to relatively fast moving stocks, and should be reviewed 
at periodic intervals in the light of any changing 
circumstances. 


Generally, special requirements should be ordered 
only when wanted, unless there are special reasons, 
such as shortage of supply, which might make it 
advisable to purchase in advance for definitely known 
future requirements. The maximum and minimum 
stock principle should suffice for all normal requirements 
for general overhaul programmes, field service, and 
site maintenance and, if the machine records system 
and supervision are functioning effectively, special 
requirements for any machine should be known and 
obtained in advance. There is nothing to prevent 
subsidiary workshops and site maintenance shops 
ordering for themselves on the same principles, in order 
to avoid unnecessary paper work and double handling, 
provided that (1) definite instructions imposing limita- 
tions on purchasing powers are issued; (2) delivery 
services are efficient; and (3) weekly returns of all 
purchase transactions are made to the main offices. 
Weekly “ goods inward” returns should be rendered 
by each of the stores to the bought ledger office for the 
checking of suppliers’ invoices, and any discrepancies 
between goods received and delivery notes should be 
reported at once. 


The issue of materials from stores to consumer should 
be controlled entirely by requisition, bearing a duly 
authorised signature. Thus, in the case of a machine 
in the works for generat overhaul, requisitions should 
be presented to the stores for all material requirements, 
marked with the job number and signed by a foreman 
or charge hand as authority for issue. They should 
be initialled by the stores counterhand in discharge of 
issue and then passed to a stock clerk who, after 
adjusting the records, should send them to the cost 
office. Weekly statements of the expenditure on 
materials should be included in one comprehensive 
weekly statement which enables the mechanical engineer 
to follow the progressive costs of all work in hand and 
to intervene immediately in case of any abnormality. 


Similar weekly statements can be furnished in respect 
of each subsidiary workshop and site maintenance 
shop by arrangements to feed the information through 
to the cost office in the same way. On a contract 
site, such materials as fuel and lubricants are usually 
issued in bulk and are accounted for by entries in the 
weekly return for each individual machine. Stores 
records are best kept by a card index system, with one 
card for each component or type of material. Each 
card should show the article by name and part number, 
if any, bin number, authorised maximum and minimum 
stock, quantities received and issued and balance in 
stock. As soon as the balance reaches minimum, a 
coloured pointer should be attached to the card by the 
stock clerk and, at frequent intervals, decided by cireum- 
stances, all items .so marked should be ordered to 
restore the quantities to maximum. As soon as these 
orders have been placed, particulars should be entered 
on the stock cards and the pointers changed to others 
of a different colour to indicate any need to follow up. 





(To be continued.) 
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STAINLESS STEELS. FOR TURBINE 
BLADING.* 


By J. H. G. Monyrrnny, F.Inst.P. 
(Continued from page 433.) 


Ir it is deemed advisable to use a more resistant 
material than stainless iron for the blading in those 
stages of a turbine most likely to be affected, the 
question arises as to which steel should be selected. 
As a first step in answering this question, salt water 
spray tests were carried out on stainless iron together 
with a number of steels belonging to the various groups 
mentioned as having been used or proposed for use as 
blading materials. The test samples, which were in 
the form of polished cylinders about 2-5 em. long and 
1-5 cm. in diameter (average surface area 16-6 sq. cm.) 
were exposed to an intermittent spray of a 3} per cent. 
solution of sodium chloride, at atmospheric tempera- 
ture. Spraying was carried out for eight hours a day 
for five days in the week; during the intervening 
nights and week-énds, the samples remained undis- 
turbed in the spraying chamber and it is probable 
that salt crystals formed on them during at least the 
week-end periods. The test was continued for 5,550 
hours (241 days) during which the spray was in action 
for 1,328 hours ; afterwards the samples were carefully 
cleaned to remove adherent rust and their losses in 
weight then determined. The corrosion which had 
occurred was mainly in the form of pitting and the 











having compositions within the ranges shown in 
Table IV, except in the case of material D, of which 
one batch only was tested and had the stated com- 
position. Three separate tests were carried out on 
steels A, B, C and E; in each test A was pitted most 
and C least. In two of the tests steel E was attacked 
less than A, but definitely more than B; in the 
third test, E was slightly better than B. Steel D 
was added in one test only and gave results very 
slightly inferior to C, but better than any of the other 
steels. The three different conditions of testing place 
the several steels in the same order of merit, and hence 
some confidence may be placed in applying the results 
to corrosive conditions arising in turbines fed with 
contaminated steam: One may conclude that raising 
chromium content from 12 per cent. or so to 16 per cent. 
to 18 per cent. is at léast as effective as adding 35 per 
cent. of nickel; it is also much less costly. Of all 
the steels tested, the austenitic steel containing about 
18 per cent. chromium and 8 per cent. nickel has the 
greatest resistance to corrosive attack by moist particles 
of chloride and very probably its degree of resistance 
is ample to meet the corrosive conditions in most, if 
not all, turbines. Samples of Monel metal were not 
included in the tests detailed above, but other tests 
indicate that this material has very good resistance 
against the attack of wet salt, probably at least as 
good as that of the austenitic 18/8 steels. 

Physical Properties at Ordinary Temperatures.—The 
markedly superior resistance of stainless irons and 





losses in weight given in Table II indicate the extent 


steels containing 16 per cent. to 18 per cent. chromium, 


TABLE II.—Spray TEsts WitH 3-5 PER CENT. SODIUM-CHLORIDE SOLUTION: ATMOSPHERIC TEMPERATURE. 
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0-28 
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| Pitted all over. 
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Numerous fine pits. 
Two or three minute 
pits. 


0-010 


0-008 Do. 

‘ 0-016 } A few minute pits. 
025 0-061 \| f Pitted all over but 
} -02 0-068 | less deep than A. 
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TABLE IIl.—Spray Tests WITH 3:5 PER CENT. SODIUM-CHLORIDE SOLUTION : 


AT 75 To 80 DEG. C. 





Class. 


Composition. 


Loss in 





| 
Mark. | 
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| 
} 
| 
| 
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| | 
C, per cent. | Cr, per cent. | Ni, per cent. | 
| | 


Appearance. 
Gm. 





| Stainless iron a: be al 

| High-chromium steel... inl 

} Austenitic 18/8 steel x 
> i Austenitic high-nickel steels 


| 


0-09 
0-12 
0-09 


f| i 
| 0-27 
{ | 


1 
HT hom 


| 
Weight, | 
! 
| 
| 


| “ 0-046 =| Pitted. 

| 65 0-015 | Do., finer and less deep. 

| = 0-001 Two very minute pits. 
25 | 0-009 =| A few small pits. 

j 5 0-020 Pitted, less deep than A. 





of this pitting as judged by a careful visual examination | 
It is thought that the results obtained place the respec- | 
tive materials in the same order of resistance as would 

be obtained under actual working conditions. 

These results have several points of interest. It is 
obvious that chromium content is the dominating 
factor and also that, for a given chromium content, an 
austenitic steel is more resistant than one which is 
ferritic or martensitic (compare steels A and F, and 
B with C and E). It would also appear that an increase 
in nickel content beyond that necessary to give an 
austenitic structure is unlikely to increase resistance to 
chloride attack (compare steels C and E). A further 
series of tests was carried out in which the salt solution 
was heated to 75 deg. to 80 deg. C. and sprayed while 
hot, conditions being otherwise the same as in the 
preceding tests. It was hoped by this means to obtain 
conditions more nearly approaching those in a hot 
turbine, and, incidentally, to obtain results more 
quickly. The total period of test in this case was 
25 days, during which the spray was in action for 
144 hours. The losses in weight are given in Table III, 
and these placed the steels in the same order of merit 
as in the first test. 

Finally, samples were exposed to chloride attack 
similar in character to, but of greater severity than, 
that which may occur in turbines, the actual conditions 
involving continuous contact of the samples with moist 
particles of sodium chloride for 27 hours in an atmo- 
sphere of air and steam at a temperature of 95 deg. to 
97 deg. C., the humidity of the atmosphere being 
adjusted so that the salt particles remainéd moist during 
the whole period of the test. In this case, losses in 
weight were not determined but the relative corrosion 
produced was judged by the appearance of the samples. 
The latter were taken from different batches of material 





* Paper presented at a meeting of the Institute of 
Marine Engineers, held in London on Tuesday, Novem- 
ber 13, 1945. Abridged. 





TABLE 1V.—Composition of Material for Spray 
Tests at 95 deg. to 97 deg. C. 


Composition. 
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C, 

| per cent. | 
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m1 Ni, 
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per cent. | per cent. 





| Stainless iron’ ..} 0°15 max. | 
| 16-18 per cent. chro- } 
| mium steel | 0-15 max. | 
Austenitic 18/8 steel | 0-15 max. 
) Austenitic high- | 
nickel steel oa 0-13 
Austenitic high- 
..| 0-25-0-35 


A 12-5-13-5 | 0-5 max. 
B 

16-18 
C 18-20 


rr | 1-5-2-0 
| 9-12 
17-1 | 25-4 


nickel steel 10-12 35-37 





to chloride attack, as compared to the 12 per cent. to 
14 per cent. chromium steels, suggests that they might 
be used extensively -as turbine blading; in their 
ordinary form, however, these stainless irons have 
some other features which are not so desirable and 
which may limit the possibilities of their application. 
These undesirable features may be removed, however, 
by small additions of other alloys. Stainless irons 
containing 16 per cent. to 18 per cent. chromium, 
and up to 0-15 per cent. carbon, but with no signi- 
ficant amount of other alloys, differ appreciably in 
several respects from the 12 per cent. to 14 per cent. 
chromium stainless irons. When properly softened at 
700 deg. to 750 deg. C. after hot or cold working, they 
have tensile strengths of 28 tons to 35 tons per square 
inch, yield points of 18 tons or 20 tons per square inch, 
and good ductility as shown by elongation values ; 
but they are notch-brittle at temperatures up to about 
150 deg. C. They do not respond in any useful degree 
to heat-treatment ; they cannot be hardened appre- 
ciably by quenching from high temperatures and should 
they become coarse grained—which readily occurs 
when they are heated to temperatures above about 
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850 deg. C.—they can only be refined by hot or cold 
work; heat-treatment will not remove either the 
coarse structure or the increased brittleness which 
accompanies it. They have a further disadvantage in 
that, if held for moderately long periods at 750 deg. 
to 950 deg. F., they tend to become very brittle. The 
tendency for brittleness to develop increases with 
chromium content and also is at a maximum at about 
800 deg. to 900 deg. F.; other things being equal, it 
develops more slowly at either 850 deg. or 950 deg. F. 
than at 880 deg. to 900 deg. F., and still more slowly 
at 750 deg. to 800 deg. F. No evidence has been 
obtained that embrittlement is produced at tempera- 
tures below 750 deg. F. even with chromium contents 
well over 20 per cent. 

The notch brittleness which seems inherent in these 
plain high-chromium irons can, however, be removed 
very considerably by small additions of certain other 
elements, for example, copper (alone or in conjunction 
with nickel) or nitrogen. When properly heat-treated, 
such special irons possess adequate toughness, and the 
addition of these other elements also raises the tensile 
strength somewhat, so that the heat-treated bars have 
values similar to those of the 12 per cent. to 14 per cent. 
chromium irons, They behave in a similar manner to 
the latter irons in cold rolling or drawing, machining 
and other fabrication processes. It is also very pro- 
bable that these special irons are much less susceptible 
to the brittleness described in the previous paragraph 
than the plain stainless irons of similar chromium 
content, and they may be entirely free from it. Mean- 
while, until further tests show whether or not an 
appreciable degree of brittleness is likely to develop 
with prolonged heating at 880 deg. to 900 deg. F., 
they may be used satisfactorily at temperatures up to 
800 deg. F. 


Alternatively, material of higher tensile strength 
but possessing good ductility and toughness, can be 
obtained by adding about 2 per cent. nickel to a high- 
chromium iron with perhaps a somewhat higher carbon 
than usual. A convenient range of composition is : 
C, 0-18 per cent. maximum; Cr, 16-0 per cent. 
minimum; and Ni, 1-0 per cent. to 3-0 per cent. 
When hardened and tempered, such steel has a tensile 
strength between 45 tons and 55 tons per square inch, 
depending on its actual composition, good elongation, 
and an Izod value of not less than 25 ft.-lb. It can be 
brazed without difficulty, as it does not harden unduly 
after such treatment—in any case, the effect of brazing 
may be removed by tempering at 600 deg. to 650 deg. C. 
—and although it has been successfully produced as 
drawn blading it is probably more suitable, on account 
of its higher tensile strength, for blading which is 
machined from heat-treated bar. Its impact value 
when cold may also be reduced somewhat by prolonged 
exposure at 850 deg. to 1,000 deg. F., but it retains 
its toughness while hot. Its resistance to corrosion is 
equal to that of stainless iron of the same chromium 
content and it has been used successfully in turbines 
which were known to be fed with contaminated steam. 
Its coefficient of expansion is the same as that of 
stainless iron. 

The properties of austenitic steels of the 18 per cent. 
chromium-8 per cent. nickel type differ markedly in 
some respects from those of the irons and steels pre- 
viously described. They cannot be hardened by any form 
of heat-treatment but like all other metals, they can be 
hardened by cold work ; actually, they harden rather rap- 
idly when deformed, this being one of their most notice- 
able characteristics.» Their normal heat-treatment con- 
sists in heating to 1,050 deg. to 1,100 deg. C. or there- 
abouts and then cooling rapidly. This puts the steel in its 
most ductile condition. When so treated, the steel is 
non-magnetic or practically so, has a tensile strength 
round about 40 tons per square inch, and an indefinite 
and rather low yield point, and is extremely tough and 
ductile. 

These austenitic steels ordinarily have one particular 
characteristic which, if it is ignored, may cause trouble 
in practice ; they are liable to undergo intergranular 
corrosion if they have been wrongly heat-treated. 
When the ordinary chromium-nickel austenitic steels 
are held at a dull red heat for even short periods, they 
undergo a structural change and are then liable to 
suffer intergranular attack if subjected to certain forms 
of corrosive action. The structural change consists in 
the precipitation of chromium carbide—which contains 
at least 12 times as much chromium as carbon—along 
the boundaries between the grains of austenite of which 
the steel consists entirely when properly heat-treated. 
The chromium required to form this carbide comes 
from the adjacent surface layers of the grains, and, as 
a result, the chromium content of these surface layers 
is seriously reduced; hence these layers become 
appreciably less resistant to corrosion. This becomes 
very serious if, as may easily happen, the precipitated 
carbide and the depleted eutines layers of the adjoining 
grains form a practically continuous network through 
the mass of the steel. The corrosion of these depleted 
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toughness after prolonged heating at all 
temperatures commonly used in steam 
practice. 


Reference has been made to the relatively low yield 


producing the equivalent of intergranular cracks and | point of austenitic steel. It is also ill-defined, the 
may eventually transform a solid lump of steel into a | stress-strain diagram showing a gradual change in 


mass of loosely adherent grains. 

The trouble being due primarily to the precipitation 
of a carbide rich in chromium, the possibility of its 
occurrence will be removed automatically if the 
precipitation of the carbide can be prevented. The 
method generally adopted is to add to the steel, metals 
such as titanium and columbium which have a very 
strong affinity for carbon; these combine with the 
small amounts of carbon which the steel contains and 
thus prevent the formation of chromium carbide and 
of the chromium-depleted grain boundary layers which 
are produced automatically when chromium carbide 
is precipitated. To be effective, sufficient of these 
special alloys must be added to the steel to combine 
with all the carbon it contains ; in the case of titanium, 
the theoretical minimum is four times the carbon 
content and in the case of columbium eight times, but 
in practice these minima are generally increased to five 
and ten times, respectively. Such steels are often 
known as “ disintegration-proof”’ steels, “‘ stabilised ” 
steels or ‘“ weld-decay-free ” steels and they do not 
suffer from intergranular attack even if they have been 
purposely or accidentally heated for quite long periods 
at a dull red heat. They are the type which should 
be used for turbine blading, and not the plain chromium- 
nickel austenitic steels. 

The test almost invariably used in this country to 
determine whether a steel is ‘‘ disintegration-proof” 
or not consists in heating a suitable piece of the steel 
for some stated time—generally 30 minutes, though 
60 minutes is sometimes called for—at 650 deg. C., 
allowing it to cool, and then immersing it for 72 hours 
in a boiling 10-per cent. solution of sulphuric acid 
containing in addition 10 per cent. of copper sulphate ; 
after this, the sample is bent through 90 deg. A 
satisfactory steel is not attacked by the acid mixture 
and bends perfectly satisfactorily ; on the other hand, 
the acid reagent rapidly attacks a susceptible steel, 
and even slight intergranular attack causes distinct 
cracks to appear on the tension surface of the bent 
test piece, while a bad sample may break in two. 

Tests have shown that sea water or a solution of 
sodium chloride will produce intergranular attack in 
susceptible material, although at a very much slower 
rate than the acid copper-sulphate reagent used for 
testing purposes. The crack shown in Fig. 1 occurred 
in shrouding strip, in a marine turbine, which 
had been made of ordinary austenitic steel of the 
18-8 type; the strip had been wrongly heat treated 
during fabrication and was put into service in a very 
susceptible condition. There is little doubt that 
chloride contamination of the steam. was the dominant 
factor which caused intergranular attack to occur and 
thus led to the failure of the strip. This example is 


mentioned to show the necessity for using the special 
“ disintegration-proof”’ types of austenitic steels for 
turbine blading. These steels retain their strength and 





curvature rather than a sharp bend ; this is illustrated 
in the curves in Fig. 2, in which typical stress-strain 
diagrams of stainless iron anti of austenitic steel 
are reproduced. If a value indicative of the stress 
at which an austenitic steel yields plastically is desired 
in reception tests, it is far more satisfactory to deter- 
mine the proof stress corresponding to some definite 
amo unt of — extension, say, 0-1 or 0-5 per cent. ; 
such values have at least the merit of being reproducible. 
Some current specifications for austenitic steels of the 
disintegration-proof type—for example, Air Ministry 
specification D.T.D. 176—call for a minimum proof 
stress (0-1 per cent.) of 15 tons per square inch, and 
frequently the value obtained in bars or forgings is not 
much higher than this. The yield point as ordinarily 
determined corresponds approximately to the 0-5-per 
cent. proof stress and the latter is generally 4 or 5 tons 
per square inch higher than the 0-1 per cent. proof 
stress, a feature which is understandable from the 
shape of the stress-strain diagram. Hence yield 
point values of about 20 tons per square inch may be 
recorded ; but the value for a given sample may be 
higher or lower than this, depending on the personal 
views of the inspector or operator as to what constitutes 
a yield point. 

Whether a yield point of this order is adequate for 
turbine blading depends on working stresses and 
temperatures ; probably in most cases it is. If it is 
considered desirable to have higher values, it is possible 
to obtain them by either of two different methods, each 
of which, however, is subject to certain limitations. 
In the first place, the blading bar may be cold-worked 
to some extent but, obviously, the possibility of doing 
this and the extent to which it may be carried out will 
depend on the shape and size of the blading and the 
method of producing it. As these austenitic steels 
work-harden rapidly, the amount of cold deformation 
would need to be controlled within fairly close limits— 
an operation readily attained with simple sections 
such as wire, rod or strip, but presenting more difficulty 
when an irregular section such as blading is in question 
—otherwise the material may be hardened locally to 
an undesirable extent. In addition, the extra hardness 
of such work-hardened material would be wholly or 
partly removed by operations such as welding, brazing 
or silver soldering. Where cold-rolled or cold-drawn 
blading is in question, a higher yield point may also be 
obtained by adopting a somewhat lower softening 
temperature than usual after cold-rolling or drawing ; 
again, however, the method needs careful control, 
otherwise variable results may be obtained. 

The second method is to modify the composition of 
the steel so that its structure is no longer wholly 
austenitic but consists of a mixture of the two metallo- 
graphical constituents, austenite and ferrite, the latter 
constituting perhaps 25 per cent. of the mixture. It is 
quite easy to produce such a duplex structure by raising 








the chromium content of the steel to well over 20 per 
cent. or by adding 2 or 3 per cent. of alloys such as 
aluminium, silicon, molybdenum or titanium, which 
favour the production of ferrite ; in neither case must 
there be any increase in the amount of nickel, as this 
metal acts strongly in the opposite direction. The 
yield points of steels having such a structure are 
appreciably higher than those of the completely 
austenitic steels, values of 25 tons per square inch being 
easily obtained. Unfortunately, such steels have at 
least two marked disadvantages. In the first place, 
they are troublesome to hot-work; the austenite and 
ferrite do not flow in the same way when they are 
deformed hot, with the result that cracks and tears are 
very liable to form in the ferrite which, incidentally, 
is weaker than the austenite at forging heats. The 
average yield of sound material is appreciably lower 
than with completely austenitic steels, which means 
that their final cost is higher than the latter. In 
addition—and more important—these duplex steels, 
unlike the completely austenitic steels, are very liable 
to embrittle badly .when held for long periods at high 
or moderately high steam temperatures; one such 
steel which was proposed for use as blading—a complex 
alloy of the titanium-treated 18-8 type, but containing 
about 1} per cent. of aluminium, a very strong “‘ ferrite 
former ”—had its Izod impact value, of about 50 ft.-Ib. 
in the normally softened condition, reduced to 10-12 
ft.-lb. by heating for 12 hours at 450 deg. C. and the 
value was lowered still further by more prolonged 
heating. Incidentally, the fairly rapid rate ofembrittle- 
ment at this temperature suggests that the steel would 
also embrittle at appreciably lower temperatures in 
periods well within the life of a modern turbine. 

The properties of high-nickel austenitic steels are 
broadly similar to those of the 18-8 austenitic steels, 
though there are some differences in detail. Like 
the 18-8 steels, they can be hardened by cold work 
but not. by any form of heat treatment. The rate 
at which they harden when deformed decreases as the 
ratio of nickel content to chromium content increases, 
but, even with the highest-nickel steels in use, the rate 
is still greater than that of stainless iron under similar 
conditions. The temperature required to soften these 
steels to a reasonable extent also falls as the Ni: Cr 
ratio increases and may be as low as 850-900 deg. C. 
The differences may perhaps be illustrated by consider- 
ing steels of the following approximate compositions :— 
(A) C, 0-1-0-2, Cr, 25, and Ni, 20 per cent.: and 
(B) C, 0-25-0-35, Cr, 11, and Ni, 36 per cent. The 
Ni: Cr ratio of steel A is higher than that of 18-8 steel 
but not greatly so, and the physical properties and heat 
treatment of steels of this class closely resemble those 
of the 18-8 steels. They can be adequately softened 
at 1,000-1,050 deg. C., and have then a tensile strength 
of 40-45 tons per square inch, and are very tough and 
ductile. Their proof stress and yield point values are 
of the same order as those of the 18-8 steels, though 
probably somewhat higher, and they are similarly 
subject to intergranular corrosion, though possibly to a 
less extent ; for complete immunity, they should be 
treated with titanium or columbium. 

Steels of type B can be reasonably softened at tem- 
peratures of 850-900 deg. C. Full softening is not 
thereby obtained—nor, incidentally, is this generally 
necessary or even desirable—because at such tempera 
tures very little of the carbon which the steel contains 
is taken into solution ; most of it exists as particles of 
carbide, probably chromium carbide. The actual 
shape and distribution of these carbide particles is 
important. Ideally, they should be more or less 
rounded and should be evenly distributed through the 
ground mass of the austenite; in this condition, 
obtained by proper processing, they raise the yield 
point and tensile strength of the steel to some extent 
and, although they also reduce ductility and toughness 
somewhat, these properties are still quite adequate. 
From another point of view—that of freedom from 
intergranular corrosion—there is probably a consider- 
able advantage in softening at 850-900 deg. C. On the 
other hand, softening at 1,000-1,100 deg. C. would 
take some carbide particles into solution and, if the 
steel were subsequently reheated at a dull red heat 
precipitation of some of this dissolved carbide could 
be expected at the grain boundaries, making the steel 
susceptible to intergranular attack. That such attack 
can occur is seen in Fig. 3, herewith, which represents 
the appearance of a test strip of a wrongly treated sample 
of the steel; the test strip had been exposed to steam 
at 400 deg. C. for 168 hours and was then bent, with 
the result shown, As regards rate of expansion when 
heated, the 25-20 steels behave very similarly to the 
18-8steels. ° 

Reference has already been made to the fact that 
Monel metal appears to be the one non-ferrous alloy 
which has been used to a considerable extent as blading 
in modern high-temperature high-pressure turbines. 
This alloy normally contains about 70 per cent. nickel 
and 30 per cent. copper, and its mechanical properties 
are roughly of the same order as those of the stainless 
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irons and steels already described. Mechanical pro- 
perties of blading bar at ordinary temperatures depend 
on the method of preparation of the bar. Typical 
properties are given in Table V, herewith, for hot- 
rolled rod, cold-drawn rod and cold-drawn rod subse- 


TABLE V.—NMechanical Properties of Blading Bar. 
| 
Point. Stress. | — | Impact. 


a } EN OF 
Tons per | Tons per mn. | Ftelb. 
sq. in. sq.in. | Per cent. | 





Yield Maximum | 





Hot-rolled 

Cold-drawn 

Do. (5 min. at | 
750 dew. C.) .. 


35 min. 
18 min. 


17-5 min. 30-40 25 min. 





quently tempered at 750 deg. C., the latter treatment 
being intended to simulate the condition of cold-drawn 
blading which has subsequently been silver-soldered. 
The expansion of Monel metal is about midway between 
those of stainless iron and austenitic steel. 


(To be continued.) 





NOTES ON NEW BOOKS. 


Lubricating and Allied Oils. By Etuiorr A. Evans. 
Third edition (revised). Chapman and Hall, Limited, 
37, Essex-street, London, W.C.2. [Price 15s. net.] 


In the 24 years that have elapsed since its first appear- 
ance, this book, by the chief chemist of Messrs. ©. C. 
Wakefield and Company, has almost acquired the status 
of a classic, largely by reason of the thorough revision 
that was undertaken in the preparation of the second 
edition, in 1933, to bring the text up todate. A similar 
policy has been pursued in preparing this, the third, 
edition, which has been completely rewritten so as to 
incorporate as much as possible of the important 
material that has accumulated in the intervening 12 | 
years. Considerable attention is devoted to fatty oils | 
and acids, and the relatively new subject of chemical | 
additives is discussed in a short chapter, with the 

promise of an eventual separate book, by the same 

author, which will be welcomed. Judicious use has 

been made, in the course of the revision, of the papers | 
presented during the general discussion on Lubrication | 
organised by the Institution of Mechanical Engineers in | 
1937; though it must be recognised that these no | 
longer represent the last word in bearing practice and 

the use of lubricants, the war having forced the pace 

of development in these directions as in so many others. 

Bibliographical references are not numerous, but there | 
is a comprehensive index, which would be even better 
if it were not phrased in such a curiously staccato style. | 


The Industrial Housekeeping Manual. Methods, 
Schedules and Organisation. By R. F. Vincent. 
National Foremen’s Institute, Inc., Deep River, 
Conn., U.S.A. [Price 2.50 dols.] 

Tus book is concerned with the internal cleaning 

of buildings, but, although the word “ industrial” is 

used in the title, it does not cover manufacturing 
workshops. Canteens and rest-rooms are included, but 
in the main the book deals with business premises, 
large blocks of offices constituting the main example. 
It is emphasised at the outset that cleaning work, 
on the scale dealt with, requires “ aptitude and train- 
ing comparable to that in any manual operation in 
the skilled trades.” A proper cleaning crew should 
be organised under a manager, supervisors and foremen, 
and should be paid standard wages. This procedure 
has been found “ more successful in lowering costs than 
the customary practice of assigning sub-marginal 
workers at sub-standard wage rates.” The best methods 
of cleaning the various types of floors, such as those of 
concrete, linoleum, marble, etc., are described and 
these are followed by similar information about walls, 
sanitary fittings and furniture. Nothing is said about 
ceilings and these are presumably considered to be 
outside the proper sphere of activity of a cleaning crew. 

This idea is supported by the recommendation that men 

should not work on walls or fittings more than 12 ft. 

above floor level, and that women should not stand 
more than 3 ft. above the floor when working. The 
various cleaning appliances are described and there is 

a chapter on soaps, the emphasis throughout being 

that the best article is the Redes in the long run. 

As the cost of cleaning agents is only 2 per cent. of the 

total cost of a cleaning programme, cheap materials, by 

increasing the labour necessary, may cost more than 
they save. Methods of dealing with vermin are dealt 
with. Although the book is written entirely from the 

American standpoint and the method, for instance, of 

dealing with chewing gum on floors will not call for 

frequent application in Great Britain, the information 
given will be of interest and value to many concerned 
with the maintenance of large buildings in this country. 

The book is obtainable from Mr. F. J. Burns Morton, 

Hillsborough, Clarendon-road, Hinckley, Leicester. 
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INTERNAL-COMBUSTION ENGINES. 

569,237. Sparking Plug. Lodge Plugs, Limited, of 
Rugby, and B. Hopps, of Rugby. (1 Fig.) November 6, 
| 1943.—The plug is designed primarily for use in aircraft 
{engines and is of the kind which is screened to avoid 
radio interference; it is mounted in deep pockets in 
the cylinder head. A hollow metal body is threaded at 
one end for insertion into the cylinder. The other end | 
forms an integral screen tube extension «. Within the 
body is a detachable unit consisting of a high-tension 
electrode d@ and a ceramic insulator e. The latter, near 
its inner end, is supported on and forms a gas-tight 
joint with an annular shoulder in the body, and is held 
in position by a threaded ring g. The outer end of the 
ring is notched to take a key. In the screen extension c 
is inserted a removable lining j, which abuts at one end 
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on the threaded ring g and encloses the insulator e above 
this ring. It also extends beyond the top of the insulator e 
and the terminal p of the electrode d nearly to the outer 
end of the extension c. The lining is held in position by 
a short end piece k screwed into the top of the extension c. 
It may be threaded externally to take a nut for 
securing the cable screening m. Between the end piece k 
and the lining j a spring washer is inserted. This permits 
thermal expansion of the lining j7. When the whole is 
assembled, the lining prevents the ring g from becoming 
unscrewed. The end piece k accommodates an insulating 
tube o for the joint between the cable end and the 
electrode terminal p. The construction enables effective 
protection to be provided against “ flash-over ”’ within 
the body at high altitudes, and permits easy removal of 
the high-tension electrode and its insulator; moreover, 
it enables the flats for engagement by a plug spanner, 
when fittihg or removing the plug, to be placed in the 
most accessible position on the body. (Accepted May 14, 
1945.) 


MOTOR VEHICLES. 


570,440. Gearbox Power Take-off. G. M. Harper, 
of Guildford. (3 Figs.) August 6, 1943.—The object of 
the invention is to provide a simpler construction of 
power take-off which offers fewer possibilities of leakage 
of oil than the known designs and requires no separate 
mounting for the operating mechanism. It also has the 
advantages that external joints or couplings are avoided 
and the number of moving parts is reduced to the mini- 
mum. A housing 1 with an open side surrounded by a 
flange is bolted over an opening in the main gearbox so 
that a gear wheel 3 mounted on the splined portion of an 
auxiliary shaft 4 in the housing can be moved into or 
out of engagement with one of the gears in the gearbox. 





The shaft 4 passes through an oil-seal 6 to provide the 


auxiliary drive. At the opposite end, the bearing 5 js 
sealed by a cap. The top of the housing 1 on the side 
farthest from the gearbox, carries a hollow tapered 
extension la, within which works an operating lever 7 
pivoted on the top of the extension. The lower end of 
the lever works in a socket on a fork 10 which engages a 
groove in the hub of the gear wheel. The fork is clatiped 
on a rod which slides parallel to the shaft 4 in guides in 








(570,440) 


the housing which are closed at their outer ends by 
sealing caps. The rod is formed with annular grooves 
into which a spring-loaded ball enters to locate the rod 
in its positions. An axial bore through the rod 
equalises the pressures within the guides. The only 
moving part which projects from the housing below the 
level of the oil in the gearbox is the auxiliary shaft 4, 
and this is adequately sealed by one of the well-known 
forms of oil-seal. (Accepted July 6, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


570,387. High-Pressure Water-Level Gauge. Hopkin- 
sons, Limited, of Huddersfield, and R. L. Brown, G. 
Sewell and F. Fletcher, of Huddersfield. (1 Fig.) 
December 31, 1943.—-Water-level gauges used on high- 
pressure steam generators, under pressures of, say. 
1,400 to 2,000 Ib. per square inch or more, are difficult 
to design chiefly as regards maintaining a fluid-tight 
joint at the glass without setting up stresses which result 
in rapid fracture of the glass in service. In present 
designs it is found that when the gaskets have been 
compressed by the clamps, fracture of the glasses can 
follow very rapidly in service, while some of the gasket 
material may pressure-flow in the small clearance between 
each glass and the recess in the cover plate, which expe- 
dites failure. Each glass a is set in a heat-resisting and 
hardening cement 6 in the recess in the cover plate c. 









































so that the inner face of the glass lies flush with the 
face of the cover plate. The thickness of cement between 
the walls of the recess and the glass (except at the observa- 
tion gaps d) is about one-eighth of aninch. The cement, 
when set, retains the glass face flush with the face of the 
cover plate and so prevents any pressure-flow of the 
gaskets e into the cover plate around the glass. In a 
test of a water-level gauge on a steam generator under a 
pressure of 1,400 to 1,500 Ib. per square inch, the gauge has 
given more than 2,000 hours service. Other gauges 
have given more than 1,200 hours service in similar 
conditions. The cement used must harden and set 
under heat and must not deteriorate under the tempera- 
tures to which it is subjecced. A satisfactory composition 
is mica, silica and phenol-formaldehyde resin. (Accepted 
July 4, 1945.) 
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THE CENTENARY OF THE 
IMPERIAL COLLEGE. 


(Concluded from page 440.) 


Tur Royal School of Mines, one of the oldest 
constituent bodies of the Imperial College, may now 
be described briefly, the field covered by its acti- 
vities being too extensive to be dealt with in 
detail in the space at our disposal. 
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| branches of engineering ; he has to have a working 
knowledge of steam, electrical and pneumatic 
plant, since the mine employs all three types of 
machinery; he must know something regarding 
ventilation, geology, surveying, assaying, and a 
number of other sciences and crafts. In a large 
mining organisation some specialisation is neces- 
sary, but the work of the mining engineer may lead 
him to places so isolated that he may have to cope 
single-handed at any time with problems arising in 





The School | the subjects listed above. It is fortunate, then, that 
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is divided into three departments, all more or | instruction in some of them is readily obtainable in 
less inter-related. Taking them in the order in| the other organisations of the Imperial College ; for 


which they are housed in the Royal School of Mines 
building, the Metallurgy Department occupies the 
ground floor and has laboratories in the basement. 
The Department of Mining occupies the first floor 
and its Bessemer Laboratory the ground floor in 
an inner court, while the Department of Geology, 
which includes Mining Geology and Oil Technology, 
is accommodated on the second and third floors. 
Even the least technically-minded visitor to the 
School of Mines during the Centenary celebrations 
could hardly fail to recognise that the training of the 
mining engineer is the most catholic of all the 





example, for such instruction as he needs in civil, 
mechanical, and electrical engineering not covered 
by his own School, he attends the City and Guilds 
College. In this way the syllabus can be kept very 
wide, while the necessity to provide for the teaching 
of certain subjects on the premises of the Royal 
School of Mines is avoided. It would be imprac- 
ticable, if not impossible, to give really useful 
instruction in, say, mine surveying in the School 
itself, so practical surveying is carried out at 
Tywarnhaile Mine, which is held by the Royal School 
of Mines under lease from the Duchy of Cornwall. 





The interlocking of the several Departments and 
of the constituent colleges and schools is well illus- 
trated by the Department of Geology. As has been 
stated in a previous section of this article, this 
Department is shared by the Royal College of Science 
and the Royal School of Mines ; it has, moreover, a 
valuable auxiliary in the Museum of Practical 
Geology (Geological Survey of Great Britain), 
situated on the west side of Exhibition Road. The 
Royal College of Science provides instruction and 
research facilities in the pure science, while the 
Royal School of Mines is concerned with the applica- 
tions of that science to the mining and oil industries. 
At the same time, the Geological Department is not 
so sharply divided between what may be termed the 
theoretical and practical sides of the subject as 
might be supposed ; there is abundant provision of 
both teaching and laboratory equipment in the 
mineralogy, petrology, and palaeontology labora- 
tories to cover the needs of both the science student 
and the mining student. The latter requires some 
knowledge of the basic principles of geology, he 
should know something at least of the composition, 
structure and occurrence of the enormous variety 
of minerals and rocks constituting the earth’s crust. 
The more specialised developments of the varied 
fundamental knowledge concern oil and mining 
geology ; among them are those dealing with ore- 
microscopy, mineral separation, geophysical pros- 
pecting (referred to earlier in this article), aerial 
surveying and sedimentary petrography. Again, 
the Civil Engineering and Surveying Department 
of the City and Guilds College is able to use the 
Geological Department to enable its students and 
research workers to study certain constructional 
materials, the sources of water supplies, and so on. 

It would seem that, notwithstanding the formal 
separation of the School of Mines, as it was then 
called and the Museum of Practical Geology, there 
is still a working connection between the two, a 
connection dating back to the time when both 
occupied the same building in Jermyn-street. The 
department has amassed during its century of 
existence, an unrivalled collection of material illus- 
trating almost every important mining field, this 
collection being housed in the museum and having 
been acquired chiefly by gifts from old students. 
The library of the department is equally important 
and extensive ; there is a collection of some 20,000 
pamphlets of very great value to the research worker 
and a collection of early geological books, while the 
large collection of maps includes William Smith’s 
first geological map of England, dated 1815. It 
might be mentioned here that a journey taken 
diagonally across Great Britain would enable as 
many of the divisions of stratigraphical geology 
to be studied as would a journey over the enormously 
longer distance across Canada from the Atlantic to 
the Pacific. The head of the Department of 
Geology, including Mining Geology and Oil Tech- 
nology, is Professor H. H. Read, D.Sc., A.R.C.S., 
F.R.S.E., F.R.S., with Professor V. C. Illing, M.A. 
(Oil Technology) and Professor W. R. Jones, D.Sc., 
D.I.C. (Mining Geology), and a staff of ten lecturers, 
and a librarian. 

The Department of Mining is mainly occupied 
with the training of the mining engineer in the 
extraction of ore from its surroundings, the raising 
of it to the surface and its subsequent treatment in 
concentrating plants. His work in mining geology 
and mechanical, electrical, and civil engineering has 
already been touched upon, though this by no means 
exhausts the field of instruction ; he has to study 
the principles of metallurgy, surveying, assaying 
and of economics as applied to mining. The major 
part of the theoretical work is done in the Royal 
School of Mines which has adequate lecture rooms 
and two large drawing offices. One of these, the 
mechanical engineering drawing office, is illustrated 
in Fig. 22, the other, the surveying drawing office 
adjoins it. It will be evident from the cases seen 
to the left of Fig. 22 that models of machinery and 
appliances are used in teaching ; many such models, 
together with mine plans, etc., line the corridors of 
the building and of these a number attest the 
relative antiquity of the School since they illustrate 
now obsolete methods and apparatus. 

Some of the practical work of the mining student 
is done in the large Bessemer Laboratory of which 
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two views are given in Fig. 23, on page 461, and 
Fig. 24, on this page. This laboratory is not pro- 
viced for teaching only but also for research work ; 
it houses, indeed, two laboratories which are not in 
themselves part of the Imperial College. These are 
the Safety in Mines Research Board Laboratory and 
the chemical and physical laboratory of the British 
Colliery Owners Research Association. It is impos- 
sible to detail here the teaching equipment of the 
Bessemer Laboratory, but it may be noted that it 
includes a small-scale mineral-dressing plant which 
can treat several tons of material per hour, while | 
apparatus representing every principle employed 
in ore-dressing is available for use. Such apparatus 





as various types of rock drills, experimental ventila- 
tion plant, etc., are among the facilities provided | 
for study and experiment. The Bessemer Labora- 

tory, though it appears from Figs. 23 and 24 to be | 
only a single-storey building, has a large gallery at 

one end accommodating machinery which is, in| 
practice, normally situated at an elevation to give 

gravity flow of material. The ore-crushing stamps 

are partitioned off so as to reduce the noise they 

make while at work. 

Although the Bessemer Laboratory provides a 
certain amount of instruction on a practical scale, | 
it is not possible, as already stated, to cover the 
whole syllabus in a school situated in a city. All 
students, therefore, when the school is on vacation, 
are occupied in actual mines, either in Great Britain 
or abroad. Instruction in practical mine surveying 
is given in term time at the Tywarnhaile Mine, 
which may be regarded as a combined lecture 
room and laboratory of the School, though it is 
situated in Cornwall. The mine itself, with its 
ancillary buildings, is shown in Fig. 25, while in 
Figs. 26 to 29, on page 472, students are shown 
engaged in surface surveying, the correlation of | 
surface and underground surveys, and purely | 
underground surveying. Apart from instruction | 
in the principles of surveying by triangulation | 
and chain, underground traversing and levelling, | 
and so on, the student has to become familiar | 
with the construction and manipulation of a 
number of instruments, such as the simple and | 
repeating theodolite, the tacheometer, the mine | 
theodolite, the transit, the dumpy level, the miner’s 
dial, and others. The advantages of field work in 
this connection, as illustrated by Figs. 26 to 29, 
are sufficiently obvious to need no detailed expla- 
nation. It may be noted, however, that the 
qualifications for associate membership of the 
Institution of Civil Engineers recognise training and 
experience gained wholly in a mine, or mainly in a 
mine and partly in works ancillary thereto, as equiva- 
lent to the stipulated training or experience 
obtained in or upon engineering works. Instruction | 
in mining at the Royal School of Mines is given by 
Professor J. A. S. Ritson, D.S.O., O.B.E., M.C., 
B.Sc., Assistant Professor W. E. G. Sillick, A.R.C.S., 
D.I.C., and a staff of six lecturers. 

The Department of Metallurgy deals, of course, 
with the extraction of metals from their ores and 
their conversion into forms used in manufactures. 
The lecture rooms and laboratories are laid out to 
provide practical instruction in assaying, analysis, 
pyrometry, metallography and mechanical testing, 
but the treatment of ores and concentrates is also 
demonstrated on a small-scale plant in the Bessemer 
Laboratory. The view of a portion of this labora- | 
tory, given in Fig. 24, shows in the background the | 
front of a series of bunkers, identifiable by their | 
chute doors, in which the various ores are stored. 
The piles of timber pit props seen in front of these | 
bunkers are part of the materials normally tested | 
in that portion of the laboratory assigned to the | 
Safety in Mines Research Board. At the time of 
the visit to the laboratory a new type of extensible 
steel pit prop was undergoing tests. Another | 
research in progress was the testing of the steel 
arches used in the access galleries of mines to 
support the roof, props being normally employed | 
in the working areas. It is understood that, in the 
opinion of the Board of Trade, the material used by 
different manufacturers for these arches is unneces- | 
sarily diverse. Tests are, therefore, being carried 
out on actual examples in order to determine 
whether it is possible to achieve some degree 








of standardisation. One such test is the sub-!of the Department is Dr. S. W. Smith, C.B.E., | 
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jecting of the arch material to torsion, stiffness 
being probably as important as compressive strength 
in arch‘design. A large number of tests have been, 
and are still being, carried out on the tensile strength 
of steel wire ropes, rate of wear, behaviour under 
repeated flexure, etc. For such tests the equipment 
includes a 100-ton tensile testing machine. 

Students of metallurgy, in addition to work in the 
various laboratories and the Bessemer Laboratory, 
are given opportunities for increasing their know- 
ledge by visits to important metallurgical works in 
this country during the School sessions and for 
gaining some practical experience at such works 
during vacations. They are able to work in the 
School foundry in term time. There is a depart- 
mental library of about 12,000 volumes which are 
available for the use of students. The acting direc- 
tor of the Department of Metallurgy is Assistant 


‘Professor C. W. Dannatt, A.R.S.M., D.I.C., who is 


also Reader in the University. The assistant director 





A.R.S.M., and there is a staff of seven lecturers. 
In concluding this account of the Imperial College 
of Science and Technology as constituted at the 
time of the Centenary celebrations, it should be 
mentioned that there are many interesting features 
which well merit inclusion but cannot be dealt with 
owing to limitations of space. It is hoped, however, 
that enough has been said to show that the Imperial 
College is an institution in which the Metropolis 
may well take pride and at which the scientist or the 
engineer may be confident of receiving as thorough 
and practical a professional education as can be 
obtained anywhere in Great Britain. 





THE CENTENARY OF THE IMPERIAL COLLEGE. ERRATUM. 
—On page 440, ante, it was stated that the Department 
of Aeronautics at the Imperial College is under the 
direction of Dr. L. Bairstow, F.R.S., Zaharoff Professor of 
Aviation. This is not now correct, however, Dr. Bairstow 
having retired in October, after 23 years as Director. He 
has been succeeded by Mr. A. A. Hall, M.A. 
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Tinplate. By W. E. Hoare, B.Sc. (Eng.), and E. S. 
HeneeEs, M.Sc., Ph.D. (Manc.), D.Sc. (Lond.). Edward 
Arnold and Company, Limited, 41, Maddox-street, 
London, W.1. [Price 40s. net.]} 

Wir no previous knowledge of the fact that these 
two authors are regarded as authorities on the 
subject of tinplate, the reader would quickly perceive, 
after perusing this book, that it is the outcome of a 
wide and well-informed experience in tinplate manu- 
facture. It should prove all the more welcome and 
valuable, because, although a voluminous literature 
on the subject already exists in the technical Press, 
this is, unfortunately, scattered, and no really serious 
attempt has been made previously to survey criti- 
cally this agglomeration of information, to appraise 
it, and to weld the essential information together 
under one cover. To compile an extensive treatise 
of this nature involves exacting labour over a 
prolonged period. The tinplate industry generally 
and the individual workers engaged in it owe a 
great deal to the authors for having accomplished 
this labour in such a successful and impressive 
manner. Probably one of the reasons why metal- 
lurgical circles have had to wait for a work of this 
nature to appear is because of the manifold aspects 
of the subject. The complexities of the modern 
large-scale production methods employed for the 
fabrication, coating and finishing of steel strip have 
resulted inevitably in the emergence of the specialist 
and the departmental executive and, while there 
are many persons who are authoritative in their 
own particular specialised spheres, few technical 
men have a view wide and broad enough to qualify 
them to write on the tinplate industry as a whole. 

One of the most interesting sections of the book is 
that devoted to a consideration of the modern strip 
mill and continuous strip rolling. In the British 
Isles and in Europe generally, the continuous strip 
mill has not made such great progress as it has in 
America. In Great Britain, of course, the smaller 
scale of the available consumer market is the reason, 
although post-war plans embody the erection of 
further continuous strip rolling mills in this coun- 
try; nevertheless, the number of installations must 
always remain relatively few, as compared with 
American practice. On the European Continent, 
the number of installations has been more insignifi- 
cant still and for a different reason. In spite of a 
much larger consumer market than in Britain and a 
considerably higher production of steel sheet and 
strip, technical progress as embodied in the contin- 
uous strip mill has lagged behind both America and 
even England. There was at least one continuous 
strip mill in Germany, but this is the start and 
finish of such a survey. The destruction of many 
steel rolling plants, which by modern standards were 
obsolescent, in a number of European countries, 
coupled with the urgent need both for reconstruction 
and production with the minimum amount of labour, 
will quite feasibly direct searching attention on the 
part of the Continental industrialists to modern 
continuous steel strip rolling installations. 

This section, which comprises hot and cold 
reduction by continuous trains of mill stands 
arranged in tandem, occupies approximately a 
third of the book and is treated in adequate detail. 
Continuous rolling proper is considered, after some 
shorter discussion on steel and steel manufacture, 
preparation of the ingot and hot pack rolling. 
Logically, the chapter on pickling is inserted 
between the discussion of continuous hot-strip roll- 
ing and continuous cold reduction. The important 
question of hydrogen absorption by the steel during 
the pickling process is given detailed consideration 
and is amplified by voluminous references to the 
technical literature. The theoretical basis of cold 
reduction is given full treatment, followed by an 
ample engineering description of the equipment 
employed ; indeed, both hot and cold reduction 
processes are very adequately covered as regards 
the engineering treatment, but the economic implica- 
tions of continuous rolling are not considered, 
perhaps wisely. From the nature of these expensive 
and complicated rolling plants, capable of enormous 
production and not able to operate economically at 
any output much below two-thirds of their rated 





output, they can only be installed and operated on 
the grand scale, and smaller producers must inevit- 
ably ei her be eliminated or absorbed in a larger 
industrial organisation. Even with such a rationa- 
lised industry, however, the installation of such 
expensive and large producing units still presents 
economic hazards; in times of bad trade and 
reduced production, the advantage offered by the 
system in the way of cheap production may be 
largely lost and, in fact, may then be overtaken in 
final production costs by what are regarded techni- 
cally as the alternative and obsolescent methods of 
production. This is a matter that has received a 
certain amount of anxious consideration even in 
America, the home of large-scale production ; it is a 
controversial matter and involves the still more 
debatable point of the desirability, or even necessity, 
of production controls and car. els. 

Annealing is largely dealt with, as is desirable, 
from the aspect of the radiant tube furnace and the 
portable cover unit. The theory of annealing and 
normalising processes is given adequate attention, 
as also is the companion question of controlled 
atmospheres. As would be expected from the 
authors, the chapter on tinning is handled excel- 
lently, as also is the chapter on methods of testing 
and examination. Chapters on the corrosion of 
tinplate and on the preparation of electro-tinplate, 
both of which maintain the high standard previously 
set, complete what is a valuable book, both to the 
manufacturer and the user of tinplate. The desir- 
ability of including tables of statistics in a work of 
this nature is, perhaps, open to question ; they are 
apt to “‘ date ’’ and to change very quickly and so 
lose much of their value. 





Industrial Electric Furnaces and Appliances. Volume I. 
By Dr. V. PascuKIs. Interscience Publishers, Inc., 
215, Fourth Avenue, New York. [Price 4.90 dollars.) 

So many different methods of applying electricity 
for heating operations have been developed that 
some definition of the scope of any particular 
treatise on electric furnaces is desirable. As this 
volume is to be followed by a second which is to 
deal with “‘induction, capacitance and resistance 
heating,” it does not attempt to cover the whole 
field, although the important section concerned 
with the thermal aspects of furnace design and 
operation has bearing on any type of furnace. At 
the outset, Dr. Paschkis provides a classification of 
furnaces, dividing them into arc furnaces and 
resistance furnaces, as two main types. In all, he 
lists eight forms, made up of combinations of the 
two main types. Arc furnaces are defined as those 
in which the heat is provided solely by the arc, as 
in an “‘‘indirect-heat arc furnace,” in which an 
arc is maintained above the charge and heats it 
by radiation. The type of furnace in which the arc 
plays on to the charge and the current flows through 
the charge from one electrode to the other, he terms 
as ‘‘indirect-heat arc and direct-heat low frequency 
resistor furnace.” What in this country,is usually 
known as an induction furnace, he terms a “‘ direct- 
heat resistance furnace.” Although, as already 
mentioned, the section dealing with thermal con- 
siderations is relevant to practically any type of 
furnace, the chapter concerned with the details of 
furnace design, which forms nearly half the book, 
is confined to arc and arc-resistance types. 

The book is essentially concerned with furnaces 
used in the metallurgical industries and by far the 
largest group of these is of the combined arc and 
resistance type, in which the current flows through 
the charge from the tip of one electrode to another. 
Pure indirect-arc furnaces, n wh ch an arc is main- 
tained above the charge, are used only on a small 
scale for melting small batches of metal, and what 
Dr. Paschkis calls direct-heat arc furnaces, in which 
the arc is maintained in the subs‘ance under treat- 
ment, are employed only for heating gases to high 
temperatures. In the widely used combined: arc 
and resistance type the relative amounts of energy 
dissipated in the arc, or produced in the charge, 
differ greatly in the various forms. In the Héroult 
type, practically all the energy is generated in the 
arc; in ferro-alloy furnaces, the greater part is 


transformed into heat in the resistance of the melt. | 


The earlier part of this volume deals with the 





selection of furnace types for various purposes, and 





the fundamentals of furnace calculations and econ- 
omy, but more than half is devoted to a detailed 
consideration of electrode melting furnaces. The 
design of the furnace body and roof are first dealt 
with, consideration being given to size, shape and 
other features in their bearing on heat losses, the 
speed and uniformity of melting and the various 
metallurgical aspects which have to be given atten- 
tion. Electrode design and arrangement are then 
dealt with, the subject of ’bus-bar connectors also 
being treated. All this material is of a directly 
practical character and is fully illustrated, but 
throughout, design features are related to funda- 
mental considerations and are not mer ly described. 
A later part deals with the special features of 
ferro-alloy furnaces. An important section of the 
book is entitled “ Operating Diagram and Effi- 
ciency.” This is concerned with the relation 
between output and efficiency. For best results, 
a furnace should be operated at the highest useful 
power, but this is not given by the reading of an 
ammeter in the circuit of an arc furnace. As such 
an instrument is practically convenient to use, the 
construction of operating diagrams is described 
and recommended. These indicate the furnace 
performance under various conditions. As the 
power has to be decreased as the melting of the 
charge proceeds, the operating diagram can be 
drawn up to indicate the state of furnace perform- 
ance, from an ammeter reading, at different 
transformer taps. This section of the book neces- 
sarily contains a good deal of algebra, but this should 
not be beyond the capacity of any works engineer 
or manager in charge of an important electric 
furnace installation. The whole volume is an 
important contribution to its subject. 





Limestone Concrete. By J. SINGLETON-GREEN, M.Sc., 
M.1.Struct.E. Chapman and Hall, Limited, 37, Essex- 
street, London. W.C.2. [Price 8s. 6d. net.) 

Tuis little book, apparently written on behalf of 

the British Limestone (Roadstone) Federation, has 

as its purpose to show that good limestone is an 
excellent aggregate for concrete. The subject is 
one about which there has been much discussion, 
and, while it is now generally agreed that clean 
hard limestone should make really good concrete, 
opinions still differ on its suitability for certain 
purposes and classes of work. Mr. Singleton-Green 
obviously entertains no doubts on this question, 
and, by considering the various desirable properties 
of concrete in turn, endeavours to prove that lime- 
stone aggregate is satisfactory in all respects. The 
book opens with extracts from eight regulations 
which show that limestone is acceptable as a coarse 
aggregate both in this country and in the United 

States, and succeeding chapters deal briefly with 

properties and grading of aggregates, limestone 

““sand’”’ and limestone ‘“‘ dust,” and the com- 

pressive and flexural strength, watertightness, fire 

resistance and durability of concrete. Evidence in 
support of the author’s contentions is given mainly 
in the form of quotations and results from tests 
made by various engineers, but a few examples of 
actual structures are also described and illustrated. 

There is a useful section on exposed aggregate as a 

surface finish for concrete and the book concludes 

with some short notes on flags, sewers and roads. 

The author expresses his views in a direct and 
convincing style, and, if the data put forward are 
not always sufficient to justify fully his claims for 
limestone, at least they point to the urgent need 
of further definite reliable information about the 
characteristics and properties of crushed-stone 
aggregates. There are a few notable omissions from 
the references to current regulations and some of 
the author’s conclusions may not meet with unani- 
mous approval. For instance, other experts are 
known to hold less favourable opinions of limestone 
dust and sand; and road engineers who object to 
the use of limestone aggregate in the top surface 
may not agree with the suggestion that the argu- 
ment that limestone forms a slippery surface is 
probably the result of a statement by someone who 
has seen the effect caused by soft limestone or 
chalk. The general notes contain some sound 
advice and the book provides welcome proof that 
the producers of limestone aggregates appreciate 
the essential requirements of the consumers. 





464 


ENGINEERING. 





DEC. 7, 1945. 








INTRODUCTION TO THE 
THEORY OF LOCK NUTS. 


By Dr. H. 8. Rowen, 0.B.E., Wh.Se. 


OF all the devices used in engineering as fastenings, 
the screw, in all its various forms, including the bolt 
and nut, is the most ubiquitous and universal. 
With the spread of mechanical appliances in homes, 
on farms and on the roads, the most non-technical 
people have become as familiar with the screw- 
driver as with the corkscrew and “to throw a 
spanner in the works” is no longer a metaphor 
reserved for engineers. Yet, despite the ubiquity 
of the bolt and nut, and the implicit trust imposed 
in it, there is good reason to mistrust its security 
and reliability. The wood pavements of modern 
cities are encrusted with a mosaic of bolts and nuts, 
and a railway engineer has been heard to declare, 
perhaps without the usual British meiosis, that he 
could find enough bolts and nuts alongside any main 
line to build’a complete locomotive. It is not for 
want of thought that the bolt and nut is so unreliable. 
Few details in engineering have received so much 
attention at the hands of inventors. Almost 
every exhibition connected with engineering displays 
a new nut-locking device and many ideas that never 
reach the exhibition stage serve as a lucrative 
source of income for the patent agent and the 
company promoter. Writers of text-books on 
machine design describe very superficially but in 
great variety a minute fraction of the almost 
innumerable constructions that have been devised. 
On the face of it, the locking of nuts is an important 
problem ; ingenious brains and much capital have 
been attracted to the task, and, since new attempts 
at a solution arise from time to time, it is apparent 
that no completely satisfactory solution has yet been 
reached. 

One reason for the absence of a satisfactory 
solution of the lock-nut problem is that there is no 
scientific basis or rational technique for the guidance 
of inventors ; no attempt seems to have been made 
by scientific workers to analyse the causes that 
make nuts come loose or the conditions that would 
retard their slackening. Even eminent writers of 
first-class reputation are content to give sketches of 
devices produced and used by practical men, but 
without any analysis of the operative factors. 
Usually, nut-locking devices are described without 
criticism or comment beyond the statement that 
some are positive and so to be trusted while others 
not so positive may not be infallible. The general 
preference of most users for positive nut-locking 
devices throws an interesting sidelight on the human 
aspect of engineering. Apart from sceptical dis- 
trust of the inventor’s claims and implicit confidence 
in the integrity of the workman and of the inspector, 
there-is also the very common desire in complex 
modern organisations to shift the burden of respon- 
sibility. The designer calls for a split pin through 
the bolt and nut; nothing could be simpler and 
more reassuring or easier to draw, the rest is left to 
the workshop. But it may be added as a warning 
to the optimistic designer that in the automobile 
industry many instances have come to light where 
the split pins, used for locking the castellated nuts 
on the big-end bolts of connecting rods, have 
been omitted altogether—a negation of the positive 
lock. Workmen get tired or bored, they are not all 
saints, there is a piece-work incentive or a produc- 
tion drive for output, and so the certainty called 
for by the designer becomes a nullity. These things 
happen and they must be faced not merely as 
occasional possibilities but as part of the actual 
nut-locking problem. The intention of a designer, 
however sensible, is not the achievement of an 
engineering purpose. 

Apart from complete omission of locking devices, 
of which a glaring example has just been given, 
there are other opportunities, by no means rare, 
for the intrusion of defect. Split pins are often 
too small or they have been previously damaged 
by bending and the workmen, to avoid delay or 
trouble in seeking satisfactory supplies, “ makes 
do.” As a result of prolonged vibration, loose pins 
may be fretted away and so become useless. The 
same remarks apply more or less to tab washers, 
which, if roughly used, are easily cracked. It is 





not right to leave it to a workman’s discretion 
whether a tab washer should be straightened out 
and used again. 

Unfortunately, the time available for detail 
design is often very limited, or, by custom and 
habit, routine details, such as lock nuts, are often 
left to inexperienced juniors. Moreover, with the 
widespread use of screws and nuts under all sorts 
of conditions, it is not easy to classify and specify 
the kind of locking device for each requirement. 
Questions of expense, inspection, appearance, and 
general factory practice all exert an influence, 
making the general problem still more difficult. 
On aircraft engines, for example, nuts are sometimes 
secured by large “safety pin” clips not unlike 
curtain supports. These give a positive lock with 
a conspicuous obtrusiveness that makes inspection 
easy and neatness difficult. In automobile work 
the favourite devices are the split pin, the tab 
washer, wire threaded through bolts and/or nuts, 
spring washers in a variety of forms and sometimes 
in frames, as on building structures, the bolt is 
peened or slightly riveted over the nut. All these 
varieties of practice betray a basic ignorance of 
the fundamentals of the problem, and in many 
cases there is an incomplete grasp of the more 
superficial difficulties. How far can the skill and 
integrity of the workman be trusted ? How often 
is the bolt and nut to be used after disassembly, 
perhaps in some distant repair shop? In aero- 
engine work, where risks come home to men’s 
bosoms, emaintenance and repair inspection are 
highly organised and, although not expensive, 
might be considered extravagant in other branches 
of engineering. The cost of throwing away small 
mass-produced details is usually small compared 
with the labour and other costs of repair work. 

So important and complex is the general problem 
of the lock nut that the need for elucidation and 
study is urgent. Too often the matter is dealt 
with carelessly until a serious accident attracts 
attention. It is only fair to add that suitable tests 
and criteria for lock nuts are not easily devised, so 
that actual experience ad hoc has been almost 
ndispensable—or seemed so; and the experience 
s often bewildering. Spring washers, for example, 
if made too thick and hard, are easily cracked 
during assembly and the defect may be unnoticed 
or disregarded by the erector. If the washers are 
too soft or too thin they may be ineffective. If 
the edges at the gap are made sharp in order to 
bite into the contact surfaces, they may prove 
destructive on such soft metals as aluminium. On 
hard or “ greasy” metals spring washers can be 
very ineffective and few competent designers have 
time to get down to the minute details of such 
matters. A tab washer locks a nut in space, so 
that a bolt head needs fixing also, making a two- 
fold source of defect and risk. Most ordinary engi- 
neers can appreciate the defects and troubles 
inherent in nut-locking devices, but to bring the 
matter clegrly home, the split pin and castellated 
nut, which is so popular and reassuring on account 
of its positive “‘ workmanlike” appeal, may be 
briefly noticed. These nuts are used in millions by 
the automobile industry alone; they are made, 
therefore, in mass production plants on inter- 
changeable principles. The diameter of the split 
pin and of the hole in the bolt, as well as the width 
of the slots in the nut, must have tolerances. In 
addition to these three variables, there is possible 
eccentricity of the slots and probable eccentricity— 
as a small drill tends to run off—of the hole or 
holes in the bolt. Altogether five elements of error 
and slackness conspire to make the most positive 
and trust-inspiring of nut-locking devices, a risk. 
But the trouble does not end here. When the 
castellated nut is assembled on its bolt the adjust- 
ment is limited, if one hole is used, to one-sixth of 
the pitch, or if two holes at right angles are employed 
the adjustability becomes one-twelfth of the pitch. 
With 20 T.P.I. this means 1/240th in., or approxi- 
mately 0-004 in. This is too coarse for many 
purposes, so that the skill of the workman must 
be invoked in filing down the contact surfaces. 
Sometimes the bolt is drilled in situ to avoid this 
adjustment problem, but reassembly after running 
in or repair introduces the risk again. The positive 





lock nut is by no means so safe as it looks; an 





error of 0-004 in. on a 2-in. bolt means a strain of 
9-002 or a stress in steel of 60,000 Ib. per square 
nch. The compression of the parts bolted together 
gives a measure of safety, but under the most 
tavourable conditions a stress error of 10 tons per 
equare inch in the bolt is a probability. 

The importance of a general study of the lock-nut 
problem is apparent from several points of view, 
Apart from the technical aspects, there are commer. 
cial and legal considerations ; on account of very 
properly vested interests, it is almost impossible to 
discuss frankly the various patented proprictary 
lock nuts on the market, but if the main principles 
can be elucidated, users can judge for themselves 
what they are paying for or asking others to pay 
for. If the causes that make nuts come loose can 
be made clear, designers may be able to alter con- 
ditions and eliminate the use of lock nuts entirely. 
On the other hand, inventors may be able to see 
new and better ways of solving the practical part of 
the problem. In April of 1929, the author was called 
upon to solve this problem in general terms and 
the following represents a brief condensed account 
of the investigation into which he was led. 

Why do nuts work loose ? The obvious answer is, 
because of vibration. Why should vibration make 
nuts work loose rather than make them tighter ? 
The answer is that nuts do sometimes tend to 
become tighter, but not so that it is noticed by the 
ordinary engineer; a loose nut falls off, very 
obviously. Moreover, the rotative forces at work 
in vibrating machines are very small; they suffice 
to drive nuts off but they are not sufficient to produce 
marked increase of tightness. A very minute 
force is enough to prevent a nut from shaking loose 
and from this-point of view a positive nut-lock 
is crude and extravagant—a steam hammer to 
crack a pea nut. 

Turning to practical experience which, if it could 
be analysed, would give the best of evidence, we 
find a number of ill-founded beliefs. One eminent 
engineer held the view that nuts on the upper ends 
of bolts worked loose less often than nuts on the 
bottom ends of bolts. Here, again, it seems to be 
a question of what is noticed; nuts on the lower 
ends of bolts work loose and fall off, whereas nuts 
on the upper ends of bolts, if the bolts are a tight 
fit in their housings, may work loose and work back 
into position. There is no evidence available that 
the nuts are affected by vibration less at the upper 
than at the lower ends of bolts. Another view 
widely held is that studs never work loose. This is, 
however, untrue. Studs seldom work loose and, 
if properly fitted, as they usually are, and in hard 
metals such as steel or cast iron, they almost never 
work loose. A third belief from the field of practice 
is of interest. For years cyclists and motorists 
held the view that nuts on rotating bodies tend to 
turn on their threads in the direction of rotation. 
There is a basis of fact underlying this belief and 
manufacturers of repute during several years 
fitted left-hand nuts on the left-hand or (in England) 
near-side wheels. But on motor-car wheel studs 
today, the threads are universally right-hand threads 
and if they are put on properly and pulled up tight, 
the nuts rarely if ever come loose. An exception 
of some interest may be noticed in box nuts and, 
what are mechanically similar, studs. If oil, or 
air, or both, are trapped in stud holes or box nuts, 
the stud or nut tends to become loose because it 
was never tight; it was never a metallic assembly 
because of the trapped cushion of air or oil. If an 
air groove is cut on the stud, the assembly can be 
made tight, metal to metal, even with the Anglo- 
American practice of taking the stud end down to 
the bottom of the hole. With the German practice 
of leaving a space at the stud end and jamming 
the stud on the thread end, no groove is needed 
and the threads bite almost to the seizing point. 
Reverting to the loosening of wheel nuts, it may 
be remarked that there are some reasons to justify 
the left-hand threads on left-hand wheels. In 
the nature of things, decelerations are more frequent 
and more severe at high speeds, and accelerations 
are more frequent at low speeds. At high speeds 
vibration is greater and frictional contact on threads 
is less and so a nut tends to run with the wheel 
more strongly than it tends to stay behind. 





(To be continued.) 
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PLANT ORGANISATION AND 
MAINTENANCE FOR CIVIL 
ENGINEERING CONTRACTORS.* 

By H. O. Parrack. 
(Concluded from page 457.) 

MATERIAL requisitions are necessary in all cases, even 
when the material is too heavy, or for some other reason 
does not actually pass into the stores. In such cases, 
the stock cards are entered up from the advice notes 
and the material is withdrawn from the records by 
requisition. If this is not done, costing and machine 
records cannot be accurate. Whatever the size of the 
organisation, there is almost certain to be interchange 
of materials between the main stores, subsidiary works 
stores, and individual machines. Such transfers 
should be controlled by advice notes. These should 
consist of one original note to the receiver, one copy 
to the receiver for signature and return, and a second 
copy for signature by the carrier and retention by the 
sender as proof of dispatch. The second copy should 
be retained until the receipt of the signed first copy, 
and then destroyed. One copy is then available at 
each end for record purposes. All stores should have a 

riodie stocktaking, when each record card should be 
checked with the corresponding bin and corrected if 
neeessary. At the same time, any accumulation of 
obsolete materials or of stores surplus to requirements 
should be brought to light, when its disposal can be 
considered. 

Personnel.—No matter how good the mechanical 
organisation may be, it cannot be entirely successful 
unless reasonable care is taken with the selection, 
training, and application of the personnel. The senior 
engineer and his immediate assistants, if any, must 
have sound general and technical education as well as 
practical experience and organising ability, but, if 
sufficient importance is attached to the place in industry 
of machine operators, maintenance mechanics, and 
stores assistants and their services are correctly applied, 
the standard of raw labour recruited-need not be high 
as regards general education and technical training ; 
common sense, initiative, and the intelligence to carry 
out instructions are the principal requirements. It is 
by no means essential that this labour should be 
mechanically minded at the start, and it is often possible 
to make a better man out of one who knows nothing 
about machinery, than out of one who has some know- 
ledge which must be forgotten before he can begin to 
learn the job in which he will be expected to acquire 
proficiency. 

In the past, machine operators have far too often 
drifted into their job; a general labourer on a contract 
site may have tried his hand at driving on some 
occasion when the operator has been sick, and may 
have appeared to put up a good performance as regards 
outputs obtained. In general, drivers who start that 
way can be positively dangerous. A would-be driver 
should be selected and put through a regular course of 
instruction, commencing with servicing the machine. 
He should not be allowed to drive at all until his tutor 
is satisfied that he is competent to look after the 
machine. On a larger contract site, with a central 
service station he should begin as a mate in the ser- 
vicing team ; while on a smaller site without a service 
station, he should assist the skilled driver to attend 
to lubrication, cleanliness, and general service. After 
a satisfactory first stage of training, he should be allowed 
to drive under constant supervision and as soon as he 
has shown that he has acquired some measure of pro- 
ficiency and has the makings of a satisfactory operator, 
he should be allotted a machine of his own, preferably 
on a larger site where he will be still under super- 
vision. Single machines on isolated contract sites 
should normally be reserved for fully skilled operators 
only. Having been allotted his machine, a driver 
should not be taken off it to drive another machine, 
except in case of necessity. He should be encouraged 
to think of the machine as his own property and that 
the better he looks after it and plays his part in giving 
maximum continuous output, the more secure does he 
make his position. Conversely, failure as to safe 
custody and maintenance of a set standard of efficiency 
would seriously jeopardise his future. 

When a machine is taken out of service for general 
overhaul, the driver should go with it and assist with 
the work. He can thus explain and demonstrate to the 
fitters any difficulties he may have had, he can see the 
condition of enclosed mechanisms and any wear which 
has developed, and can receive instruction in the 
methods of eliminating any undue wear for which he 
may have been responsible. Circumstances may war- 
rant transferring a driver to another machine, as 
when a new machine is purchased. In that case, 
transfer should be made of the driver with the best 
record of operating that particular class of machine, 
or, if more than one have equally good records and 
other circumstances are equal, to the driver with the 








* Paper read before the Institution of Mechanical 
Engineers on Friday, November 9, 1945. Abridged. 
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longest term of service. The rate of engagement of 
trainee driver labour must be governed by the circum- 
stances of the operating company, but it is generally 
advisable to retain a surplus of drivers, so as to allow 
for sickness, leaving, discharge, retirement, etc., and 
to ensure that*the required standard of driving is 
maintained. Any surplus drivers who cannot be 
usefully absorbed on a contract site should be utilised 
in the repair shops, with the object of continually 
improving their mechanical knowledge. 

Drivers should be paid on an incentive basis, which 
is, for preference, relatively small for day-to-day work, 
but provides for more substantial bonuses for satis- 
factory work continued over a longer period. It is 
not difficult for the average driver to give imposing 
outputs for a short while, but if these have been given 
at the expense of the continued efficiency or working 
life of the plant and the machine requires undue main- 
tenance attention, the driver will have received an 
uneconomic reward which is also unfair to other more 
conscientious, and, in fact, better drivers. Future 
maintenance mechanics should serve an apprenticeship 
or training course at a repair depot and in some cases 
should, at the same time, receive technical instruction 
in the subjects covering their practical training. An 
apprentice in the later stage of training, showing 
marked aptitude for the work, might be encouraged to 
take up further technical study with a view to obtaining 
one of the higher posts in the industry. 

The first thing to find out about an apprentice or 
trainee is whether he is likely to make a suitable 
mechanic at all, and this can only be done by relatively 
short periods of service in each of the main works 
departments. Having completed one or more of these 
initial courses, he is either rejected as unsuitable—and 
the sooner the better—or accepted for the second more 
intensive part of his training. Particular notice should 
be taken of any special liking or aptitude for any 
particular section of the work during preliminary 
tuition, with the object of permitting specialisation 
during the second period. In general, it will be found 
that an apprentice will show a distinct preference for 
one class of job only and the exceptions are those 
who should be watched with a view to training for one 
of the more senior positions 

Before the end of his training every apprentice or 
trainee should serve for a period in the maintenance 
shops on a contract site for instruction in servicing 
under site conditions, education in the problems of the 
machine at work, experience with site maintenance, 
and diagnosis of trouble or impending trouble. When 
he has finished his apprenticeship or training period, 
the average man will take his place as a skilled mechanic 
in one definite section, and the exception will be 
skilled in more than one section. From the former 
will be selected the future section charge hands and 
from the latter the future foremen, travelling super- 
visors, works managers, and higher grades. The 
average man should not be encouraged to undertake 
work of too varied a nature. For example, excavator 
machinery fitters are not usually suitable for tractor 
transmission fitting, and neither of them is normally 
capable of overhauling the engines of the respective 
machines. It is far better to have sections of specialists 
who become really expert. 

It is of the greatest importance that each employee 
should be responsible to one definite superior from 
whom he takes instructions and to whom he takes his 
troubles, subject always to the right of appeal to higher 
authority in any case of genuine dissatisfaction. The 
works manager, subsidiary works manager, or head 
foremen, site maintenance foremen (in certain cases 
only), chief storekeeper, and heads of office depart- 
ments should be directly responsible to the chief 
mechanical engineer, and each of these individuals 
should control all labour in his respective sphere of 
operation. Site maintenance foremen and travelling 
supervisors should control all mechanical labour on 
their respective sites and generally should themselves 
be responsible to the works manager or head foreman 
of the area repair depot. When local travelling super- 
visors call also on sites with established maintenance 
workshops, as is usually advisable, they should rank 
equal, or superior, to the site foreman; and in such 
cases, their principal function is liaison between the 
area works and the local sites, taking and following up 
requests and queries from either end, and ascertaining 
that instructions to the sites are carried out. In some 
cases travelling supervisors may be used for liaison 
between main depot, subsidiary workshops, site main- 
tenance shops, and isolated contract sites, in which 
case they should rank equal, or superior, to a works 
manager with direct responsibility to the chief mech- 
anical engineer. It is impossible to set out any standard 
arrangement of personnel. This must be decided by 
the circumstances of each individual case and even 
then is subject to infinite adjustment according to 
changing conditions. Accordingly, an attempt has 
been made to explain some of the more general rules 
of procedure only, which rules have given satisfactory 





results in practice. 





JAPANESE BALLOON ATTACKS ON 
THE UNITED STATES AND CANADA. 


One form of attack in the recent war, which afforded 
a striking example of futility, wasted ingenuity and 
laborious effort, was the release of balloons from Japan 
to drift over the north-west of the North American 
continent and there to release incendiary and explosive 
bombs. An interesting illustrated article on this 
weapon appears in the September issue of The Engineer- 
ing Journal, the organ of the Engineering Institute of 
Canada. It is contributed by Mr. R. W. McKay, 
Canadian Army Operational Research Group, Depart- 
ment of National Defence, Ottawa, and may thus be 
regarded as an afffhentic record. We give below a 
brief summary of the article, as the height-maintaining 
devices of the balloons have considerable novelty. 

Regarding the scale of the attack, it would appear 
from the maps reproduced with the article that the 
balloons were released from one or other of the Japanese 
islands, and it is estimated that about 1,000 balloons 
were dispatched, out of which nearly one-half fell in 
the Pacific Ocean. About 300 of the balloons were 
found scattered over the western half of the North 
American continent, and the remainder probably came 
down unnoticed in the uninhabited territories of the 
north. The farthest point reached was about 83 deg.W., 
in the Great Lake region, and this means that the 
balloon concerned had travelled over an arc of some 
135 deg., though not along a parallel of latitude. The 
tracks of some of the balloons have been plotted from 
wind data above the Pacific, and, as was to be expected, 
were very sinuous. In spite of this, one track of a 
balloon reaching a township in Saskatchewan shows 
that it was less than four days on its way and must have 
covered the 6,000 miles involved at an average rate 
of 71 miles per hour. When the area attacked is con- 
sidered, the military value of the plan is so small as to 
reflect little credit on Japanese intelligence; even 
where the concentration of landings was greatest, less 
than 20 balloons landed in an area of 100,000 square 
miles. Apart from one incident arising from the hand- 
ling of unexploded bombs through uninformed curiosity, 
the actual damage caused by the balloons was negligible. 

The balloon bag was spherical, had a diameter of 
33 ft., and was formed of four plies of hemp fibre paper 
cemented together and coated with a material similar 
to agar-agar. Under favourable conditions, the per- 
meability to hydrogen is less than that of rubberised 
fabric and the balloons were apparently capable of 
remaining in the air for a week or so. The operating 
height was five miles. The bag was filled with hydrogen, 
and its lifting power at a height of 30,000 ft. was about 
200 lb. over and above the weight of the envelope. The 
gas, on warming up in daylight, naturally increased in 
volume and the resultant increase of internal pressure 
was automatically relieved by the opening of a valve 
18 in. in diameter at the bottom of the bag. The 
internal pressure was thus maintained at about 4 oz. 
per square inch above the atmospheric pressure, an 
amount well below the bursting strength of the paper 
envelope. When the gas cooled during the night the 
balloon sank to a level at which the internal and external 
pressures were equal and the volume of the bag, of 
course, then decreased. In this condition the balloon 
was not stable, and would have continued to sink until 
it reachéd the ground were it not for the fact that 
sufficient ballast was automatically released to com- 
pensate for the cooling effect, so that the balloon 
became stable again. This process was repeated every 
24 hours, and since gas was lost each day by leakage, as 
well as by the relief valve, the height at which the bag 
became fully expanded, and therefore stable, was 
determined by the lessened atmospheric pressure. 
This height, therefore, gradually increased and it is 
estimated that it reached 40,000 ft. before the end of 
the flight. 

The construction of the balloon accessories may now 
be referred to. The bag was surrounded just below its 
“equatorial” line by a paper skirt reinforeed at the 
edge with rope. To this skirt were attached 19 shroud 
lines, each 45 ft. long, and secured to the skirt by 
a forked arrangement, so that each line had two 
points of attachment. The free ends of the line were 
gathered together and knotted to a steel ring. Four 
double ropes attached to this ring carried the height- 
controlling device, ballast, and the bomb load on a 
structure consisting of a rectangular Bakelite board. 
Below this was a ring of flat strip with vertical walls 
and below this again was a similar, but much larger, 
ring. The board and rings were formed in a single 
structure of three horizontal stages, by means of 
vertical connecting rods. The Bakelite board was 
surmounted by a wooden box. The wall of the large 
ring was pierced with 72 holes numbered in pairs from 
1 to 36, but not consecutively. In all these holes, 
except the pair marked 36, there were blow-out plugs 
containing black powder pellets. The plugs projected 
with a somewhat button-like end, outside the large 
ring. Supported by the plugs was a T-piece between 
each pair, and into the T-pieces were hooked the attach - 
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ments of the ballast bags and incendiary or anti: 
personnel bombs. The ballast constituted the major 
part of the load, and consisted of sand in paper bags, 
each bag holding about 5 lb. of sand. There were four 
incendiary bombs, each weighing 10 lb. The sand bags, 
and bombs were released by the blowing out of the 
plugs, which, of course, set free the T-pieces, even if 
only one plug of a pair was blown. The method of 
numbering the plugs above referred to was apparently 
to enable the load to be dropped in such an order as 
to maintain the structure vertical. 

The blowing operation was effected by a combination 
of fuses and electrical firing. Before it can be described, 
however, it is necessary to refer briefly to the rest of the 
equipment. In the first place, = necessary current 
was supplied by a 2-volt storage battery which was 
more or less of a conventional pattern though the 
acid used was rather stronger than is usual. It is 
believed that this acid strength was adopted in order 
to improve the performance of the battery at low tem- 
peratures, but is is doubtful whether it would function 
satisfactorily if exposed to the very low air temperature 
(about — 60 deg. F.) obtaining at a height of 30,000 ft. 
It was necessary, therefore, to protect the battery and 
this was done by utilising solar heat, it being borne in 
mind that, at the operating height of five miles, the 
balloon, during day time at all events, would be above 
the clouds. On the top of the wooden box previously 
mentioned was a box of transparent celluloid, inside 
which was a smaller box of the same material holding 
the battery in a recess in the bottom. The space 
between the two boxes was filled, either wholly or 
partly, with water, which was, of course, not allowed to 
make contact with the battery. The principle under- 
lying this arrangement was that during the day the 
water would be heated by the sun and would give 
some of that heat off during the night. The air space 
in the inner box provided fairly good heat insulation, 
while, since the balloon moved with the wind, and 
there was thus no air-current over the external surface, 
the convection losses would be small. At all events, 
the device apparently fulfilled its function in keeping 
the battery temperature at a safe level during both 
the hot day and the extremely cold night. In the 
wooden box below the battery container were four 
aneroid barometers the movement of the diaphragms 
of which was arranged to make electrical contacts in 
circuits supplied with current by the battery. 

The holes in the smaller of the two rings referred to 
above also contained plugs, but in this case they held 
open switches in the battery circuit as long as they 
were in place ; the switches were mounted on the Bake- 
lite plate. The operation of this apparently com- 
plicated system is best explained by considering what 
happened when the balloon was launched. A long fuse 
wound round the vertical connecting rods, above 
referred to, was connected to the plugs in the No. 1 
holes of the small ring and was ignited by a friction 
striker. The balloon then ascended. The fuse took 
about three-quarters of an hour to burn to the plugs 
No. 1 of the small ring, which were then blown out 
and their switches closed. By this time the air pres- 
dure was so reduced that the barometer diaphragms 
kept open their switches, so that no electrical circuit 
was established. Nothing further would happen as 
long as the balloon maintained its operational height, 
but as soon as it dropped below that height a barometer 
switch closed and the circuit was established, this 
resulting in the firing of the pair of No. 1 plugs on the 
large ring and a sand bag was released. The firing of 
this plug was also accompanied by the ignition of a 
fuse leading to the pair of No. 2 plugs in the small ring 
and the closing of their switches. During the time 
this fuse was burning, from 2 to 3 minutes, the balloon 
had risen to its operational height and the barometer 
switch was opened again to interrupt the current until 
the next descent. The sequence was then repeated 
until all the ballast, etc., had been dropped. All 
the plugs and fuses were duplicated to guard against 
failure. The only difficulty likely to be experienced 
in following the action of the mechanism is that, 
since a low altitude establishes the electrical firing 
circuit, this circuit must have existed as the balloon 
left the ground but, owing to the length of the launch- 
ing fuse, the balloon had time to reach the height at 
which the barometer switch opened. 

One other point may not be clear ; that is, why four 
barometers were considered necessary. Three of these 
were wired in parallel, this triplication being presumably 
to guard against failure. The fourth barometer had an 
entirely different function from the other three; it 
waa set at a lower altitude, in the early balloons at about 
15,000 ft., and in the later ones at 10,000 ft., to fire the 
apparatus used to destroy the balloon when all the 
ballast and bombs had been released. There were two 
means of destruction. One of these was a flash charge 
situated in a sleeve attached to the bag at a point above 
its “equator.” This charge was fired when the 36th 
plug had been reached by a fuse 60 ft. long which was 
led to the barometer switch concerned. It took about 
an hour to burn to the ignition point and the charge 





ignited the gas and air mixture in the bag, which was 
thus destroyed. The second device was to insure the 
demolition of the height-maintaining gear, probably 
with a view to preventing the enemy from learning its 
construction. This device consisted of a 2$ lb. picric 
acid demolition block tied to the wooden box and fired 
through a fuse and detonated at the same time as the 
bag-destroying device. In spite of these precautions 
the destruction of the balloon and release gear was not 
invariably effected, and it is stated that a high propor- 
tion of the balloons were found intact. Although the 
point is not mentioned in the original article, it would 
seem that the bomb lpad could be, and probably was, 
arranged to be released at any time during the balloon’s 
flight in order to give the effect of varying range. This 
could be done by suspending the bombs from plugs 
earlier or later in the firing sequence. On the whole, the 
weapon seems to provide an example of misdirected 
energy and wasted labour and material. This method 
of attack would have been even more unreliable were 
it not for the fact that thoughout the temperate zone 
over the Pacific there is a general movement of the 
‘atmosphere from west to east, while it is well known 
that in the higher regions in which the balloons operated 
this drift becomes more consistent and the wind veloci- 
ties become higher than in the lower regions. The 
author of the original article pays tribute to the man- 
ner in which the United States authorities concerned 
had supplied information. 





OPENCAST COAL MINING IN 
GREAT BRITAIN. 


Some interesting information regarding recent open- 
cast coal mining in Great Britain was given by Sir 
Malcolm McAlpine, K.B.E., J.P., at the dinner of 
the Opencast Coal Committee of the Federation of Civil 
Engineering Contractors, which function was referred 
to on page 451, ante. The Federation of Civil Engineer- 
ing Contractors, it may be noted, was formed, we 
understand, at the suggestion of the late Lord Cow- 
dray, in order that collective agreements might be 
made both with employers of such contractors and their 
own employees and to raise the standard of the federated 
contractors to that of professional institutions and 
societies. The first meeting of the Federation was 
held on June 30, 1919, when 31 firms were elected as 
the original members and a Council of twelve was 
appointed. It is not proposed to give an account here 
of the general work of the Federation during the war, 
but the work of the Opencast Coal Committee may 
be briefly reviewed. In the late autumn of 1941, the 
Board of Trade was concerned with the serious short- 
ages of stocks of coal at the various power stations, 
railway yards, and other places the activities of which 
were of vital importance. Sir Andrew R. Duncan, 
P.C., LL.D., M.P., at that time President of the Board 
of Trade, enlisted the help of a member of the Federa- 
tion, Sir John Gibson, who, in the meantime, had 
been informed by the late Colonel Parkinson and 
Sir Albert N. Braithwaite, D.S.O., M.C., that, in their 
opinion, there was available in Great Britain some 
500,000,000 tons of coal in the winning of which 
American stripping methods could be successfully 
employed. The matter received consideration and 
at a meeting held on May 18, 1942, at the Board of 
Trade offices, the Federation was called upon to form 
an opencast coal unit. The response was immediate ; 
indeed, in two hours an organisation of some 85 con- 
tractors, with a strong committee, of which Sir 
Malcolm McAlpine was elected chairman, came into 
existence. 

On the formation of the then new Ministry of Fuel 
and Power, opencast coal mining came under the control 
of Major Gwilym Lloyd George and the output steadily 
increased with Major-General Appleyard, K.C., C.B.E., 
D.L., as director. In November, 1942, the industry 
was transferred to the Ministry of Works, under the 
Rt. Hon. Viscount Portal, D.S.O., M.V.O., to be 
handed back to the Ministry of Fuel and Power in 1945. 
In 1942, Major-General Appleyard visited the United 
States, where opencast coal mining has long been 
practised. The United States, realising the importance 
of coal in the prosecution of the war, agreed to assist in 
developing British resources and sent to Great Britain 
excavating machinery to the value of over 5,000,0001., 
which machinery at the time could be ill-spared from 
their own industry. Moreover, the United States 
sent technical advisers and skilled men to operate the 
machines, while five of its leading opencast coal con- 
tractors voluntarily abandoned their own businesses 
and came to Great Britain to instruct us in American 
methods in this type of coal-getting, an act which was 
deeply appreciated by the Federation. The production 
of opencast coal in 1942 was 1,250,000 tons, in 1943 
it was 4,500,000 tons, in 1944 it was 8,500,000 tons, and 
in 1945, up to the date of the function referred to above, 
it was 7,750,000 tons, making the total production 
22,000,000 tons. The total material removed, that is, 


the coal and the overburden together, amounts to over 
250,000,000 tons. ‘ 

As regards the destination of the opencast coal, by 
far the largest consumers are the industrial under. 
takings, the next largest consumers are the power 
stations, then come domestic supplies, railways (for 
locomotives), coke ovens and gas works. The coal. 
fields presenting the least difficulty were those first 
attacked. In 1942, the ratio of overburden to coal 
was 4 to 1, but in 1944 this ratio had risen to 8 to |. 
each ton of coal, therefore, required twice as much 
work to win it. The work is now also more difficult 
of performance, since while, in 1942, the amount of 
rock to be excavated was negligible, under present 
conditions the rock content of the overburden js 
over 22 per cent. The minimum number of men has 
been employed; at no time has a greater number 
than 7,500 been at work. There are 1,080 excavators 
functioning in this country on winning opencast coal, 
of which 800 are owned by contractors and 280 by the 
Ministry of Fuel and Power. Excluding any machines 
obtained from America, the average bucket capacity 
is under } cubic yard. The average output per man 
employed is five times greater in opencast coal mining 
than in underground mines. In addition to the work 
of winning coal, it has been necessary to provide 
screening and loading facilities and to construct 
some hundreds of miles of railway sidings to deal 
with the special traffic involved. The three and a 
half years of war effort have provided a good example 
of team work. There have been working as one unit 
the Government, with their heads of departments ; the 
coal contractors, with their directors, staffs and men ; 
and the trades unions. This has resulted in economic 
and maximum production, the elimination of litigation 
and disputes regarding payment, and the complete 
absence of strikes or labour discontent. All concerned 
in the work merit high praise ; very little about it has 
been heard by the general public, yet the Federation of 
Civil Engineering Contractors have been able to aug- 
ment the country’s normal coal output by an amount 
valued at 40,000,000/. It may be of interest to note 
some differences between opencast coal conditions 
in the United States and Great Britain. In the United 
States the coal seams are almost universally of great 
thickness and the coal lies in horizontal beds ; in one 
place the overburden was 750 ft. deep and when this 
had been removed a solid seam of coal 150 ft. thick 
was reached. The average bucket capacity is over 
8 cubic yards. In Great Britain the seams are often 
dipped and are very rarely more than a few feet thick. 





Guass SURFACE PLATES.—An account was given on 
page 510 of the issue of ENGINEERING for June 30, 1944, 
of the introduction of glass surface plates by Messrs. 
A. A. Jones and Shipman, Limited, East Park-road, 
Leicester. This firm now inform us that they have set up a 
re-conditioning service for the plates supplied by them, 
which service provides for the grinding and lapping to 
the same limits of accuracy (British Standard Specifica- 
tion) as obtains with new plates. 


MACROME, LIMITED.—The No. 2 dispersal factory 
operated at Enderby, Leicester, by Macrome, Limited. 
has now been evacuated and activities carried on there 
transferred to the firm’s head office at Alcester, Warwick- 
shire. Clients in Eastern, Southern, and South-Eastern 
England and in North-East England and Scotland are 
asked to address all their correspondence to Alcester. 
Mr. A. E. Upton, who was manager of the No. 2 factory, 
has now taken up duty as works manager at Alcester. 


POWER-OPERATED Hanpd Toors.—An exhibition of 
power-operated hand tools has been organised, with the 
assistance of numerous tool manufacturers, by the 
London and North Eastern Railway, at the engineering 
offices, Kings Cross Station, London. It was opened on 
December 4 by Mr. J. C. L. Train, M.Inst.C.E., chief 
engineer, who explained that members of his staff from 
all over the system were invited to inspect the tools 
and consider their possible application to railway work. 
Some of the tools were already in extensive use, but 
others were less widely known. The exhibition is to 
remain open to officers of the railway until Saturday, 
December 15. 


SUPPLY OF PLANT AND EQUIPMENT TO INDIA.—The 
Government of India have established a new organisation 
in the United Kingdom, under the High Commissioner for 
India, to assist in the sponsoring and supply of plant, 
machinery, equipment, and other goods to India. Mr. 
P. C. Chaudhuri, O.B.E., 1.C.S., has been placed in charge 
of the organisation, and offices have been opened at 
45-47, Mount-street, London, W.1. The new organisa- 
tion will take over, from the Economic and Overseas 
Department of the India Office, work hitherto performed 
on behalf of the Government of India by that Depart- 
ment, in connection with the supply of goods from this 





country to India. 
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HYDRO-ELECTRIC DEVELOPMENT 
IN THE HIGHLANDS.* 
By A. E. MacCo.t. 


Tue development of water-power has been, for the 
past 25 years, one of the controversial matters on 
which Scottish opinion has been sharply divided. 
From 1928 until 1941, the claims of salmon and 
amenity won the day, and no promotion (apart from 
the Galloway Water Power Bill) was strong enough 
to make a serious stand against the combined forces 
of these two interests. In 1941, the Scottish Grand 
Committee did report favourably on the Grampian 
Electricity Supply Company’s proposal to develop the 
Affric scheme, but Parliament rejected the recom- 
mendation and subsequently appointed a committee 
to report on the desirability of developing the water- 
power resources of the Scottish Highlands. That 
committee recommended that the Highland water- 
power resources should be developed, and gave weighty 
reasons in support. Apart from a few minor altera- 
tions, their report was adopted and their reeommenda- 
tions appeared in September, 1943, as the Hydro- 
Electric Development (Scotland) Act. That Act 
provided for the setting up of a new authority, the 
North of Scotland Hydro-Electric Board. Their 
functions were more comprehensive than those of the 
usual electricity supply undertaking, in that they were 
charged, not only with the duty of generating and 
transmitting and distributing electricity, but also with 
the duty of collaborating with all others interested in 
the social and material well-being of the Highland area. 
The latter portion of the mandate appears wide. Time 
will tell to what extent the Board can make it effective. 

The passing of that Act made it impossible for any 
private interest to develop any major water-power 
project, that is, any scheme exceeding 50-kW capacity. 
The Act also gave power to the Secretary of State to 
appoint a Fisheries Committee and an Amenity Com- 
mittee, to advise the Secretary of State and the Hydro- 
Electric Board. The Act specifically gives power to 
the Board to accept or reject their recommendations 
as they see fit. 

It might be assumed that giving the Board power to 
reject the recommendations of the two committees does 
not sufficiently protect the public interest. The sanc- 
tioning authorities, however, are three. First, there are 
the Electricity Commissioners, who must be satisfied 
that every scheme is sound, both technically and 
financially. Second, comes the Secretary of State, 
whose viewpoint is the wider public interest. Where 
any objecting private or public interest demands a 
public inquiry, he may appoint a Commissioner or 
Commissioners to take evidence and report on any 
scheme which the Board may submit to him. His 
rejection or acceptance of a scheme obviously depends 
on the nature of the report which the Tribunal submits 
to him; should it be unfavourable, there is no doubt that 
the Secretary of State would refuse to sanction the 
scheme, and for the time being that would be the end 
of the matter. Should he be satisfied that, in wider 
public interest, sanction should be given, then the third 
and final arbiter is Parliament. Any scheme sanctioned 
by the Secretary of State must lie before Parliament for 
40 days. If either House of Parliament resolves that 
the scheme be annulled, the Order is then of no effect— 
without prejudice, however, to the presentation of a 
new Order. 

There is no doubt, therefore, that the public interest 
is amply protected, and this was borne out by the two 
public inquiries, which have been held in connection 
with the First and Second Constructional Schemes 
published by the Board. The First Scheme covered a 
major water-power development at Loch Sloy, and two 
smaller projects. A dispute arose out of the proposals 
of the Board that Loch Sloy should be used jointly by 
the Dunbarton County Council and the Board for 
public water-supply purposes and for the generation of 
electricity. A ae Fa inquiry was held and, as the 
Commissioner appointed to take the inquiry reported 
favourably on the Board’s scheme, the Secretary of 
State confirmed that scheme and, as no steps were 
taken to have the Order annulled, it became law, after 
lying for the statutory period of 40 days before Parlia- 
ment. The Second Scheme—the controversial Tum- 
mel-Garry scheme—went through the same procedure. 
A prayer for the armulment of that scheme was pre- 
sented..by a number of Members of Parliament, but 
Parliament rejected it by 263 votes to 45. 

Parliament placed an obligation on the Board to give 
special consideration and priority to that part of the 
Board’s area which does not enjoy at present a supply 
of electricity, and which is outsi@e the areas of existing 
authorised undertakings. This obligation means that 
electricity must be provided in all the out-of-the-way 
and remote parts of the Highlands and Islands. These 
areas have not hitherto received a supply of electricity 
for the good reason that neither private enterprise nor 
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public authority could make it pay. That burden has 
been thrust on the Board and Parliament has declared 
that financial salvation is possible if they do one thing, 
namely, sell to the Central Electricity Board part of 
the abundant water-power resources of the Highlands 
which the Highlands cannot absorb for its own pur- 
poses. From the proceeds of that sale, the Board must 
finance all the uneconomic schemes which private 
enterprise and Jocal authorities—wisely, I would say— 
have left alone. 

Many people are alarmed by the suggestion that the 
Highlands should export part of its hydro-electric 
energy to the Lowlands of Scotland. Surely that is a 
parochial view? The prosperity of the Highlands is 
bound up with that of the Lowlands. If one ceases to 
prosper, then it has repercussive effects on the other. 
But what does this export mean? In what way does 
it effect the Highlands ? 

The building of water-power statiops in various 
parts of the Highlands for the purpose of generating 
electricity for export means the creation of new capital 
assets of great value which, due to their revenue- 
earning capacity, attract substantial valuations. These 
valuations represent hard cash transferred from the 
pockets of the consumers in the Lowlands to the local 
and county authorities in the Highlands. The measure 
of that hard cash transference by the year 1957 will 
be approximately 200,000]. per annum. The excess 
revenues which these water-power stations, built for 
export, will earn over and above that required to meet 
their own capital and operating expenses will defray 
the financial losses which the Board will incur on all 
their uneconomic distribution schemes in the remote 
parts of the Highlands and Islands. Further gains— 
indirect, perhaps, but nevertheless, there—are the 
potentialities for the creation of new and distributed 
industries, for weaving, for refrigeration, for stone 
quarrying, for slate cutting and trimming; for saw- 
milling, for home craft industries where small power is 
required, and in many other ways. Referring to this 
question of power export, I cannot understand what 
all the fuss is about. The Highlands live by exporting. 
They export mutton, beef, wool, herring and other 
things, because they have not the capacity to consume 
them. It is the same with electricity; more will be 
available than the Highlands can consume. 

By giving effect to these measures, the Board will 
be able to sell electricity in the remote areas at tariffs 
which compare favourably with those charged by 
electricity undertakings operating in urban areas. The 
Board’s policy will also provide for the giving of a 
supply without demanding from the consumer a capital 
contribution towards the cost of the overhead or under- 
ground cables erected or laid to give a supply to his 
premises, always provided he is within reasonable 
distance of the Board’s main distributing cables. What 
is regarded as a reasonable distance obviously varies 
according to the type of consumer ; a half-mile might 
be unreasonable in one case, whereas a mile might be 
reasonable in another. The Board’s schemes of 
development provide for the distribution of electricity 
within approximately four years’ time to 70 per cent. 
of the people in the remote areas, that is, the fringes 
of the North and North-West Coast and most of the 
Islands, including Shetland and Orkney. 

There is one further important potential consumer to 
whom I have not yet referred, namely, the large 
consumer who may be attracted to the Highland area 
by virtue of the lower tariffs which will be available 
there from the development of cheap water-power 
energy. We hope that the electro-chemical and 
electro-metallurgical industries may find a home in 
the North. It is true that their consumption of elec- 
tricity is large in relation to the manpower which they 
employ, and for this reason many people condemn the 
&traction of industries of this type to the Highland 
area. It must be remembered, however, that their 
products are vital and necessary to the production of 
war material, and, for that reason alone, they should 
be encouraged and fostered. 

The Hydro-Electric Board have recently given an 
outline of their major water-power developments over 
the next ten-year period. This development covers the 
construction of 27 water-power stations, catering for 
the prospective demands of existing consumers and 
authorised electricity undertakings, new domestic con- 
sumers, and for the needs of the Central Electricity 
Board. In total, this represents a generating capacity 
of 811,000 kW, with an output of 2,250 million units 
per annum. These constructional schemes will repre- 
sent a substantial contribution to the problem of 
unemployment. Spread over a ten-year period, they 
will ensure continuous employment to several thousand 
workpeople, skilled, semi-skilled and rough labour, 
not counting the many who will be employed in the 
workshops which manufacture the mechanical and 
electrical machinery, underground and overhead cables, 
steelwork, cement, etc., required in connection with the 
construction of hydro-electric power stations, trans- 
mission lines and distribution schemes. 





The future of atomic energy in relation to the pro- 
duction of power is now engaging the minds of scientists. 
A number of people, unfortunately, have allowed their 
imagination to run away with them. It is suggested 
that the orthodox methods of producing electrical power 
may soon be-a thing of the past. No one has yet 
suggested, however, that atomic energy will be used in 
any other way than to produce delayed-action heat, 
which will be applied to boilers for the raising of steam. 
All the components of a modern electricity power 
station will still be required, and, as the cost of these 
components make up the total cost of a generating 
station, all the charges which are a burden on capital 
still remain, and atomic heat is merely substituted for 
coal heat. No one can say whether atomic heat will 
be a cheaper fuel than coal; time alone can determine 
that. . 

The cost of constructing a new steam electricity 
generating station to-day is about 35/. per kilowatt 
of plant installed. Some new stations are costing 
more. At this price per kilowatt, the fixed costs on 
capital alone are higher than the all-in cost of the 
Tummel-Garry hydro scheme. In fact, the total 
cost of electricity from that scheme is about 30 per 
cent. less than the capital and fixed costs of the steam 
station, even if the steam station received its coal fuel 
or atomic fuel free of cost. Broadly, many other of 
the Board’s hydro stations will occupy the same 
position relative to the cost of production at a steam 
station. 

Scotland—I might say more specifically, the High- 
land area—has been given one of the major plums in 
planned development. It is for those in whom is 
vested the power to plan to do so wisely and well. 
Should the division of opinion in Scotland in con- 
nection with water-power development become too 
acute, it may well be that Parliament may assume 
that it has passed an unpopular measure ; and if this 
viewpoint should gain currency, it may well influence 
Parliamentary opinion on future schemes which the 
Board may promote, with unfortunate results for the 
Highlands. 





SILICEOUS PARTING POWDERS IN 
FOUNDRIES. 


Ir has long been recognised that the use, in 
foundries, of parting powders containing substantial 
percentages of free silica is objectionable from the 
health point of view, and, only recently, a number of 
cases of lung trouble in an iron foundry were attributed, 
after investigation, to the fact that such powders had 
been in use, although they were subsequently abandoned 
at the suggestion of the Factory Department of the 
Ministry of Labour and National Service. This matter, 
among others, has been considered by a Joint Committee 
on Dust in Steel Foundries, whose report was published 
last year.* The committee stated that while materials, 
such as sillimanite, for some kinds of so-called “ non- 
siliceous’ parting powers are at present scarce, there 
are ample quantities of other possible substitutes 
available. The committee, therefore, recommended 
that the use of parting powders containing free silica 
should be prohibited. The attention of the Minister 
of Labour and National Service, however, has been 
drawn to the fact that it is not reasonably practicable 
to impose a legal requirement that parting powders 
shall contain no free silica whatever, because substi- 
tutes such as the committee had in mind are liable to 
contain free silica in small quantities. Moreover, it is 
not, at present, generally possible for makers or users 
of parting powders to determine with accuracy the 
extent to which the materials contain free silica, as 
distinct from other components of silicon. On the 
other hand, there are available adequate supplies of 
“non-siliceous ’ parting powders, which, though liable 
to contain one or more components of silicon, do so to 
a very small degree only, namely, well under 3 per cent., 
calculated as silica. Furthermore, it is a relatively 
simple matter to ascertain whether a sample contains 
less than 3 percent. of components of silicon, calculated 
as silica. 

Accordingly, the Minister is proposing to issue special 
regulations under the Factories Act prohibiting the 
use, in factories in which metal castings are made, of 
parting powders or parting sands containing com- 
ponents of silicon, calculated as silica, to the extent of 
more than 3 per cent. by weight of the dry material. 
A draft of the regulations have been drawn up and 
copies of this (price ld. net.) can be obtained from 
H.M. Stationery Office, York House, Kingsway, 
London, W.C.2. Any objection to the proposed regu- 
lations must be sent in writing to the Minister of 
Labour and National Service, Factory and Welfare 
Department, 8, St. James-square, London, S.W.1, on 
or before January 1, 1946, and the specific grounds of 
objection, and the omissions, additions or modifications 
asked for, must be given in the letter. 





* See ENGINEERING, vol. 158, page 152 (1944). 
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MERCHANT AIRCRAFT CARRIERS. 


For some time before the United States came into 
the war, the operations of U-boats in the Atlantic had 
been causing increasing anxiety and although, after the 
attack on Pearl Harbour in December, 1941, American 
aid was at once intensified, there remained for a period 
a wide danger zone, outside the range of shore-based 
aircraft or of small anti-submarine vessels, where air- 
craft carriers offered the only hope of security for con- 
voys. Naval carriers, however, were not available in 
sufficient numbers for such duties, nor were seagoing 
escort ships, and to meet ‘this need, which had been 
foreseen earlier in the war, the Merchant Shipbuilding 
Branch of the Admiralty, in conjunction with the 
Burntisland Shipbuilding Company, Limited, prepared 
a design for a dual-purpose ship to combine the func- 
tions of a cargo vessel and an aircraft carrier. The 
principal cargo that could be carried was grain, as 
the requirement of a clear flight deck prevented the 
fitting of cargo-handling appliances; but as grain 
carriers the vessels proved to be quite successful, and a 
number were built eventually in other shipyards also, 
to the drawings prepared by the Burntisland Company. 
From the description, ‘‘ merchant aircraft carrier ’’ were 
derived the initials ‘‘ M.A.C.,” which caused the vessels 
to be generally known as ‘“‘ Mac-ships”” ; a designation 
which was fixed the more securely by the choice of 
Scottish names for them—Empire Macalpine, Empire 
Mackendrick, etc. The photographs reproduced in Figs. 
1 to 3, on this page, and Figs. 4 and 5, opposite, illus- 
trate atypical ship and some details of the construction. 

The keel of the first ship, the Empire Macalpine, was 


laid at Burntisland on August 11, 1942, and she was |, 


delivered to the Admiralty on April 14, 1943. Her 
principal dimensions are: length overall, 448 ft.; 
beam, 57 ft. ; depth moulded, to shelter deck, 37 ft. 9 in. 
and to the second deck, 28 ft. 9in.; and load draught, 
about 24 ft:6in. The tonnage is 7,950 tons gross and 
5,250 tons net, and the deadweight capacity, about 
7,930 tons. The flight deck, 422 ft. long and 62 ft. 
broad, extends practically over the full length, as can 
be seen in Fig. 1, and is 53 ft. above the keel. It has no 
sheer, and drops slightly—2 ft. 6 in.—at bow and stern, 
giving a minimum freeboard of 28 ft. 6 in. at the forward 
end when the ship is in service trim. The deck has a 
completely flush surface, although the openings in it, 
in addition to the 42 ft. by 20 ft. hangar hoist, include 
eight trunks communicating with the cargo holds. A 
view of the deck, looking forward, with the hoist 
lowered, is reproduced in Fig. 2, and the sloping in- 
board sides of some of the trunks can be seen in Fig. 3, 
which shows the interior of the hangar. The hoist is 
electrically operated and can be raised or lowered at a 
speed of 30 ft. a minute with a working load of 10,000 Ib. 
Arrestor wires are fitted on the flight deck, and there is 
the usual steam jet in the bows as a wind-direction 
indicator. The deck covering is a non-skid paint. 
Along the sides and at the after end of the flight deck, 
continuous safety nets are fitted as shown in Fig. 4, 
opposite, interrupted only by the sponsons for the 
four Oerlikon anti-aircraft guns. Two Bofors guns are 
also carried, and a 12-pounder is mounted on a platform 
projecting from the stern, below the level of the flight 
deck. The fire-fighting equipment to.deal with 
crashed aircraft consists of a number of Phomene 
generators. The wheelhouse is in the customary posi- 
tion on the starboard side, though somewhat farther 
forward than is usual in fleet carriers, and is constructed 
of non-magnetic steel. It is cased with plastic armour 
of the kind described in the article on page 195, ante. 
The aircraft hangar is at the after end of the ship 
and extends upward from the second deck to the flight 
deck. The machines carried have been usually Fairey 
Swordfish, though this type is now no longer in produc- 
tion. The hangar space is sufficient to accommodate 
a stock of the larger spare components, such as wings, 
tail planes, etc. Forward of the hangar, most of the 
space between the second deck and the upper deck is 
devoted to stores and miscellaneous equipment; in 
addition to the ship’s stores and the refrigerated cham- 
bers, aircraft spares a 1 electricalspares, ammunition, 
aviation petrol and lubricating oil are stowed here, and 
the accommodation for the crew is also in these ’tween 
decks, together with a gyro-compass room and an 
emergency wireless office. The total complement is 
107, comprising 52 Merchant Service personnel, 16 
D.E.M.S. men, and 39 officers and men of the Fleet Air 
Arm. The navigating, etc., equipment includes two 
chart rooms, one for the ship’s officers and the other for 
the air personnel, and a radar installation. The deck 
machinery consists of hydraulic steering gear, a steam 
windlass, and three steam winches for handling the 
lifeboats and the four 3-ton derricks provided to deal 
with the ship’s stores. One of the winches, fitted aft, 
can be used for warping. The lifeboats are of steel, 
and there is also a full equipment of rafts and other 
buoyant apparatus. The wireless aerials extend from 
the mast on the. wheelhouse to booms rigged out from 
the ship’s side between the upper deck and the flight 
deck. Paravane gear is fitted forward. Water ballast, 
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Fig. 1. Arkorarr Carrier “ Emprre MACALprine.” 














Fie. 2. Fruiext Deck, Looxrnc Forwarp, with Hoist LOWERED. 
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fresh water and oil fuel are carried in the cellular double 
bottom, and water ballast also in the forward and after 
peak tanks and in deep tanks aft. Fresh water is car- 
ried also in tanks at the forward end of No. 3 hold and 
at the sides of the shaft tunnel, and there is a feed tank 
in the engine-room double bottom. Nos. 2, 5 and 6 
holds can be used as deep tanks if necessary. The eight 
cargo holds are situated entirely below the second deck, 
the grain being loaded into them through chutes and 
discharged by means of shore suction plant. 

The propelling machinery consists of a Doxford four- 
cylinder opposed-piston oil engine of 3,400 brake horse- 
power at 114 r.p.m., the cylinders being 600 mm. bore 
and 2,320 mm. combined stroke. In service trim, the 
speed is about 13 knots; Fig. 5 shows the main-engine 
control platform. Steam is used for all auxiliaries 
and is supplied by two boilers, one being fired by the 
exhaust gases from the mainengine. This boiler, of the 
horizontal marine type, generates sufficient steam to 
operate the principal deck and engine-room auxiliaries 
when at sea. Both boilers are arranged in the ’tween 
deck space, and the waste gases, like those of the main 
engine, are discharged through the ship’s side. Elec- 
tricity for lighting, heating, ventilation, etc., is supplied 
by three 65-kW generators in the main engine room. 
Mechanically controlled heating and ventilating equip- 
ment is provided throughout, each hold having two 
ventilators, one of which is fitted with a motor-driven 
supply fan. Air-heating units are provided to dry out 
holds which can be used as deep tanks. The vessels are 
classed 100A1 by Lloyd’s Register of Shipping and were 
built to the requirements of the Home Office and the 
Ministry of War Transport; and under Admiralty 
inspection with regard to the carriage and fitting of the 
aircraft, armament, wireless equipment, the stowage of 
depth charges and fittings for their release, and all 
arrangements in connection with magazines and the 
carriage of aviation petrol. 





ELECTRICAL OUTPUT IN GREAT BRITAIN.—It was 
stated recently by the Under-Secretary of State for 
Scotland (Mr. G. Buchanan) that during 1944 the output 
of the English, Scotch and Welsh public generating 
stations was 32,282 million kWh, 3,907 million kWh.. 
and 2,174 million kWh, respectively. 
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ELECTRICAL EQUIPMENT FOR 
AIRCRAFT. 


THE widespread development of our air strength, 
which took place during the war, brought with it the 
necessity of providing not only trained personnel 
to operate the increasing number of machines, but 
equipment which would enable the crews to deliver the 
maximum weight of metal on to their targets and to 
carry out their other duties with accuracy and without 
undue strain under the worst possible conditions. To 
take one example, it is now common knowledge that 
a wealth of radio apparatus was designed for a great 
variety of purposes, both for installation in the aircraft 
itself and on the ground. For its efficient operation 
this apparatus demanded the use of much auxiliary 
equipment, particularly for generating and converting 
power, a great deal of which had also to be specially 
designed. In addition, electric power was utilised on 
aircraft for such purposes as the release of bombs, the 
operation of undercarriages and in connection with 
many of the controls. All these applications in turn 
necessitated the design and production of special 
apparatus. This particular branch of development 
was the concern of the electrical engineering depart- 
ment of the Koyal Aircraft Establishment, Farn- 
borough, which was broadly responsible for the supply, 
storage and utilisation of electric power in aircraft 
and on the associated ground equipment. 

The scope of this work, and many of its interesting 
details, was well illustrated at an exhibition, which was 
recently held at Farnborough. This not only indicated 
the diverse activities of the department during the 
war years, but endeavoured to give a broad picture of 
the present state of the application of electrical engin- 
eering to aircraft. For this purpose it was organised 
in a number of sections, including ground supply and 
test equipment, aircraft power supply, aircraft and 
airport lighting, automatic timing and switching control 
gear, ignition equipment and electrical instruments and 
accessories. The work that has been done on the 
climatic proofing of material for use in high tempera- 
tures, on the suppression of electrical interference, on 
the causes of magnetisation of aircraft, on the effect 
of altitude on contact arcing and on lightning and 
static phenomena was also illustrated. A Lancaster IT; 
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which had had many hours of operational service, 
enabled visitors to see how a great deal of this equip- 
ment was actually installed and operated under working 
conditions. 

Among the ground supply and test equipment, men- 
tion may be made of a portable set, which has been 
designed for supplying power to mobile signal stations. 
This consists of a Coventry Cub two-cylinder four- 
cycle Diesel engine which is direct-coupled to a single- 
phase generator. The output of the set is 5-6 kVA, 
single-phase, current being supplied at a pressure of 
230 volts and a frequency of 50 cycles persecond. The 
most usual type of prime mover for driving this 
type of set is, however, a petrol engine. A number of 
petrol-driven models were therefore shown, the output 
of which varied from about 1-25 kW to 100 watts. 
The latter unit weighs only 45 lb. and is designed for 
carrying in a pack. The cylinder capacity of its engine 
is 45 cub. cm. and it is capable of giving an output of 
either 0-1 ampere at 300 volts or of 5 amperes at 
6-5 volts to associated radio equipment. It is under- 
stood that this set is still undergoing development 
and it is hoped that the final version will be even 
lighter and more compact. One of the larger petrol 
sets exhibited is designed for supplying portable radio 
stations. It has an output of 1,160 watts at 29 volts 
and its weight, including that of the control gear, is 
2,000 lb. The driving unit is a single-cylinder four- 
stroke engine and the control gear includes a standard 
aircraft suppressor. 

A power unit of a different kind is that used for 
supplying the TR 1143 radio set from the 230-volt 
50-cycle mains. The rated output of this unit is 
0-25 ampere at 310 volts, 0-1 ampere at 160 volts and 
4 amperes at 13 volts. The high-tension output is 
obtained through two rectifier valves in parallel, the 
medium-tension output from one similar valve and the 
low-tension output through a metal rectifier. Each 
output is smoothed by chokes and condensers so as to 
reduce the ripple voltage below 0-75 per cent. in the 
case of the high-tension supply, 0-5 per cent. in the 
case of the medium-tension supply and 2 per cent. in 
the case of the low-tension supply. The TR 1143 set, 
when installed in fighters, can be supplied from a motor- 
generator set, one of which formed a separate exhibit. 
This consists of a 350-watt motor which is supplied 
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from the aeroplane electric system either at 14 volts or 
28 volts, and is coupled directly to a generator with 
three windings from which current at the voltages men- 
tioned above can be obtained. In this section of the 
exhibition a frequency changer, which is interesting on 
account of its diminutive size, was shown. This has been 
developed for use on a ground station beam-approach 
unit and is designed to give an output of 60 watts at a 
pressure of 25 volts and frequencies of 700, 1,500 and 
1,700 cycles per secend when supplied with single- 
phase current at 230 volts and a frequency of 50 cycles 
per second. 

As an example of the type of the other work for 
which the department has been responsible, mention 
may be made of the exhibits in the automatic timing 
and switching control gear section, which showed the 
development of equipment for the release of bombs. 
The demand for some device which would ensure the 
release of bombs from aeroplanes at regular time 
intervals was put forward in 1931 and was met by 
designing mechanical gear, which could be operated 
either locally or from a distance. This gear, which 
had eight working positions, enabling the same number 
of bombs to be released, was in service in a few squad- 
rons at the outbreak of war, while another pattern, 
with sixteen working positions. and capable either of 
local mechanical or remote electrical operation, had been 
developed. A hand-operated type with sixteen working 
positions, which had been designed to bridge the gap 
between the earlier patterns and an all-electric type, 
was also in use on bombing aircraft. Later two 
patterns of all-electric bomb distributor, with 16 and 32 
working. positions respectively, were developed and 
were brought into general use. This apparatus consists 
essentially of one or more banks of contacts, which are 
swept by a wiper arm in a way similar to the familiar 
selector switches used in automatic telephony. Each 
wiper arm is driven by a spring motor, on the spindle 
of which is a ratchet disc. This disc is engaged by a 
latch which is lifted when an electromagnet in the firing- 
key circuit is excited. The wiper arm is therefore able 
to rotate and to over each contact in the bank 
in turn. This has the effect of closing a second series 
of contacts. which are operated from a toothed 
section on the ratchet disc, thus closing a circuit and 
releasing the latches holding bombs. When the 
wiper arm reaches the end of its travel, it short-circuits 
the retaining coil of the electromagnet so that the 
latter is released. The speed of the spring motor and 
thus the wiper arm is controlled by a governor, 
which is adjustable from the control panel. This 
enables the time or distance interval between the 
dropping of each bomb to be varied. In a typical 
pattern of such a distributor, the time can be adjusted 
so that bombs are dropped at intervals of from 0-06 
second to 0-9 second, while this range is extended to 
from 2 seconds to 8 seconds when flares are being used 
for reconnaisance work. The live or safe jettisoning 
of the bombs can also be effected automatically by 
pressing appropriate buttons on the control panel. 

Among the accessory plant shown mention may 
be made of an undercarriage indicator, which informs 
the pilot by means of lamps of the position of the 
port and starboard undercarriage wheels, as well as 
the nose wheel and tail wheel or deck hook. In each 
case, when the wheel in question is “locked up” no 
light is shown, while the “unlocked” and “ locked 
down ”’ positions are indicated by red and green lights, 
respectively. Each “down” indicator is provided 
with two lamps, one or other of which can be switched 
in by a three-pole switch. A lever is also provided, 
which operates a cover of grey translucent material, so 
that all the lamps can be screened. In addition to 
the visual indications provided by the lamps, an aural 
signal is given by a horn if the throttle is closed or 
the landing flaps lowered before the undercarriage is 
locked down. 

A special exhibit of general interest is the mobile 
test laboratory, which has been equipped with appara- 
tus for testing and calibrating the instruments used on 
jet propulsion engines and their associated aircraft. 
Provision is also made for carrying out minor repairs 
and for the processing and projection of the 35-mm. 
film used in the automatic observers. There is a com- 
plete set of temperature calibrating equipment,.as well 
as apparatus for measuring positive and negative 
pressures, revolutions and electrical quantities. The 
necessary power is obtained from a trailer, the equip- 
ment on which enables a power supply to be given 
at either 200 volts or 20 volts direct-current, or 
230 volts, 50 cycles. 





UNITED KINGDOM PRODUCTION OF IRON AND STEEL.— 
Statistics issued by the Ministry of Supply indicate 
that the weekly average production of pig iron in this 
country during October was 146,100 tons, compared 
with 139,500 tons during September and 133,900 tons 
during the first six months of 1945. The weekly average 
output of steel ingots and castings in October was 243,100 
tons, against 240,700 tons in September and 231,600 tons 
in the first six months of 1945. 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member——John Henry Bradbury, Altrincham ; 
Thomas Edward Chrimes, Dorking; Thomas Albert 
Ashton Crompton, London; John Cunningham, Lin- 
coln; Francis Arthur Ellis, Huddersfield; George 
Edwin Gamble, Melbourne, Australia ; Arthur Garrard, 
London; Stanley Jaffa Harley B.Sc. (B’ham), Lon- 
don ;* Colonel Frank James Raymond Heath, B.A. 
(Cantab.), R.E., London; Eng. Rear-Admiral Dennis 
John Hoare, R.N., West Drayton; William Ogilvie, 
Marston Green, Warwicks.; Hugh William Pasteur, 
Dartford ; Eng. Commdr. William John Perrow, R.N., 
Greenock ; Stanley Walton-Brown, M.Sc. (Durham), 
Seghill, Northumberland. 


Associate Member to Member.—Robert Alderson, 
Glasgow ; James Houston , London; Lefroy 
Arthur Beaufoy, Ph.D., M.Sc. (Eng.) (Lond.), London ; 
Lieut-Colonel Samuel Boyd, R.E.M.E., Leicester ; 
George William Stanley Burdett, Peterborough ; John 
Norman Burns, Karabuk, Turkey; Thomas Coates, 
M.Eng. (L’pool), Liverpool; Joseph Neild Compton, 
Bombay, India; Leonard Gaskell Fairhurst, Glouces- 
ter; Lieut.-Colonel Robert Logan Finlayson, M.B.E., 
I.E.M.E., Bombay, India; Arthur Valentine Flinn; 
Hyde; James France, Liverpool; Edmund Paley 
Starkie Gardner, B.Sc. (Eng.) (Lond.), Chertsey ; 
Commdr. (E.) Frederick William Hornsby, R.N., 
Birmingham ;. Ernest Jesse Johnson, Derby; Lieut.- 
Colonel John Douglas Lewis, M.C., London; William 
David Opher, Crayford; Benjamin Wildig Pendred, 
London ; Ralph Poole, London ; Major Robert William 
John Pryer, R.E.M.E., Loughborough ; Albert Siddall, 
Birmingham ; Arthur Stowers, B.Sc. (Eng.) (Lond.), 
London ; Colonel William Tanner, R.E.M.E., London ; 
Walter Whalley, Buenos Aires. 


InstTITUTE OF MARINE ENGINEERS. 


Associate Member to Member.—Harold Atwood 
Parker, Chatham; James Reid Stephen, Dublin; 
Andrew Taylor, Portobello. 

Associate Member.—Joseph Gibson Crombie, Sunder- 
land ; Thomas Stuart Robinson, Newcastle-upon-Tyne. 


INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—Robert Reid McLaren, London; Joseph 
Bak, Oxford ; Gordon Tomalin, London. 


Associate Member to Member.—William Asbury 
Greenway, Kidderminster. 


Associate Member.—Manuel Ackerman, Germiston, 
S. Africa; Eric Gaylmer Lytton-Anderson, Bath ; 
Marshall Walker Baldwin, Simla, India ; John Brennan, 
Widnes, Lancs; Donald Henry Cosway, Tiverton, 
Devon ; Norman Kempton Dyson, Harpenden, Herts ; 
Charles Eddie, Brechin, Angus; Ronald Frankland, 
Wrexham, N. Wales ; Gordon Lindsay Glegg, London ; 
Robert Shanks Patterson, Quilon, 8S. India; Henry 
William Rankine, Aberdeen; Edward Colin Walker, 
Eastbourne; John Walmsley, Newton-le-Willows, 
Lancs. . 

Graduate to Associate Member.—James Henry Arch- 
bold Crockett, London ; John Delwyn Jones, London ; 
Joseph Alexander Chalmers, Leeds; Kenneth Neville 
Drobig, London ; Derrick Bernard Lumley, Stretford, 
Manchester; Wilfred Rowe, Eccles, Manchester; 
Reginald Allan Sherwood, Willenhall, Staffs ; Malcolm 
George Edward Wade, Prestwich, Manchester ; Harry 
David Huntley, Cardiff. 
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Steel and Its Practical Applications. Second edition. 
By WILLIAM Barr and A. J. K. HONEYMAN. Blackie 
and Son, Limited, 66, Chandos-place, London, W.C.2. 
{Price 8s. 6d. net.]} 

The British Electrical and Allied Industries Research 
Association. Technical Report No. Y/T7. The Heat 
Pump for Space Heating. Critical Résumé of Published 
Information. By D. VY. ONstow. Offices of the 
Association, 15, Savoy-street, Strand, London, W.C.2. 
[Price 4s. net.] ; 

Ulster Today. Information Services, Ulster Office, 21. 
Cockspur-street, Westminster, London, S.W.k. [Free.]} 

The Basis of Sheet Metal Drafting. By W. H. HEDLEY. 
Longmans, Green and Company, Limited, 43, Albert- 
drive, Wandsworth, London, S.W.19. [Price 6s. net.) 

Universal Directory of Railway Officials and Railway 
Year Book, 1945-1946. Compiled from official sources 
under the direction of the Editor of The Railway 
Gazette. The Directory Publishing Company, Limi- 
ted, 33, Tothill-street, Westminster, London, S.W.1. 
[Price 20s.] 

The National Atlas Series of Maps. Great Britain. Popu- 
lation of Urban Areas. Sheet 1. Scotland. [Price 5s. 
net.) Sheet 2. England and Wales. [Price 5s. net.} 
Research Division, Ministry of Town and Country 





Planning, 32, St. James’s-square, Westminster, London, 
8.W.1. 





PERSONAL. 


Dr. W. T. GrirrirHs, F.R.I.C., F.Inst.P., who, ag 
stated on page 128, ante, was recently appointed chairiian 
of The Mond Nickel Company, Limited, has been elected 
a vice-president and a director of The International 
Nickel Company of Canada, Limited. 


Mr. J. M. R. FATRBAIRN, M.Inst.C.E., M.E.1.C., who 
retired in 1939 after 21 years’ service as chief engineer 
of the Canadian Pacific Railway, has been awarded the 
Sir John Kennedy Medal for 1945 by the Engineering 
Institute of Canada. 


COLONEL E. E. B. MacktntosH, D.S.O., retired on 
November 30 from the position of Director and Secretary 
of the Science Museum, South Kensington. His successor 
is Dk. HERMAN SHAW, hitherto Keeper at the Museum. 


Mr. N. THORNTON, M.I.E.E., has been promoted 
to the post of Chief Engineer, Punjab Public Works 
Department, Electricity Branch. 


Dr. A. G. C. GWYER, B.Se. (Lond.), has retired from 
the position of scientific manager of The British Alumi- 
nium Company, Limited, after having been with the 
company for 33 years. 

_ Mr. C. E. ROCKWELL, for 21 years on the managerial 
staff of E. H. Jones (Machine Tools), Limited, has 
formed the Rockwell Machine Tool Company, which, 
at present, is operating from temporary offices at 1, 
Halsbury-close, Stammore, Middx. Mr. J. Middleton, 
who was secretary of E. H. Jones (Machine Tools), 
Limited, for nearly 10 years, has joined Mr. Rockwell. 

The Rootes Group of Companies have agreed to the 
release of Mr. V. E. BRIDGEN and Mr. C. H. WARRILOW, 
who for some time have been two of their senior executive 
officers, to take up the positions of joint managing direc- 
tors of Godfrey Davis Limited. 


Mr. Epwarp C. Bowyer has been appointed chief 
executive of the Society of British Aircraft Constructors, 
with the title of Director. Mr. Bowyer has been on the 
staff of the Society since 1930. 


Mr. Joun J. McCartuy, B.Sc. (Eng.) (Lond.), 
A.M.1.Mech.E., has been appointed manager of general 
planning and liaison in the new factory of the Dunlop 
Rubber Company, Limited, at Speke, Liverpool. 

. The Executive Board of the European Central Inland 
Transport Organisation have appointed Mr. E. R. 
HONDELINK to be dixector general. 


Mr. W.S. Boone has been appointed publicity manager 
to Johnson and Phillips, Limited, Charlton, London, 
S.E.7. 


Messrs. NorRDAC LIMITED, Dukes-road, Western- 
avenue, London, W.3, have acquired the business of 
Messrs. S. PORTER AND COMPANY, chemical plumbers 
and lead burners, having works at 71, Scrutton-strect, 
London, E.C.2. 

Agreements have been reached between BRITISH OIL 
ENGINES (Export), LIMITED, Duke’s-court, 32, Duke- 
street, London, 8.W.1, and PARRY AND COMPANY, 
LiwITrep, of Madras, Bombay, Calcutta and Lahore, 
whereby the latter company become managing agents 
throughout India for a range of British oil engines of 
sizes up to 1,500 h.p. 


Messrs. GEO. SALTER AND COMPANY, LIMITED, West 
Bromwich, have now re-opened their Manchester office 
at 131, Corn Exchange Buildings, Manchester 4, under 
the management of Mr. A. Tonks. (Telephone: Black- 
friars 8551.) 





THE Royat Socrety.—Sir Robert Robinson was 
elected President, Sir Thomas Merton, tr asurer, Sir 
Alfred Egerton and Dr. E. J. Salisbury, secretaii s, and 
Professor A. V. Hill, foreign secretary, of the Royal 
Society, at the 283rd anniversary imeeting, held on 
November 30. The other members of Council comprise, 
Dr. C. H. Andrewes, Dr. W. T. Astbury, Professor P. M. S. 
Blackett, Dr. E. C. Bullard, Professor I. de B. Daly, 
Professor R. A. Fisher, Dr. C. Forster-Cooper, Professor 
F. E. Fritsch, Dr. S. Goldstein, Professor E. L. Hirst, 
Professor W. V. D, Hodge, Dr. G. M. Holmes, Professor 
H. W. Melville, Professor R. A. Peters, Dr. D. R. Pye, 
and Professor 8S. Zuckerman. 


INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS. — 
The Council of the Institution of British Agricultural 
Engineers have announced that a series of open meetings 
has been arranged for the current session. Each meeting 
will be held in the lecture theatre of the Institution of 
Electrical Engineers, Savoy-place, Victoria-embankment 
London, W.C.2, and will commence at 2 p.m. Meetings 
will he held on Tuesday, January 15, 194¢, when papers 
on “Farm Buildings’ will be read jointly by Lord 
Portsmouth and Mr. J. Mackie; on Tuesday, February 
19, Mr. J. Matthews will speak on ‘“ Milk and Machi- 
nery ” ; and on Tuesday, March 19, Mr. E. A. G. Johnson 
will deliver a paper on ‘‘ The Development of Machinery 
for Field Drainage Works.” The offices of the Institution 
are at 58, Gordon-square, London, W.C.1. 
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NOTES FROM THE NORTH. 


FLASGOW, Wednesday. 

Scottish Steel.—It is reported that local steelmakers 
have been allocated a considerable proportion of the 
export tonnage arranged by the British Steel Export 
Association, and this is particularly the case with medium 
plates. It is obvious, however, that only a fraction of 
the overseas business offering at present can be accepted. 
America is in the same position, as the volume of Canadian 
and South American inquiries suggests that the United 
States is not able to entertain this business. American 
delivery dates, in some instances. are eight months, while 
the longest delivery dates for Scottish steel products is 
six to eight months, and this applies only to galvanised 
sheets. The flow of shipyard specifications is still sub- 
normal, though the volume of new construction ordered 
is much higher than in the pre-war years; this is attri- 
buted to labour shortage and other difficulties. There 
is some anxiety about the raw-materials position, taking 
the long-term view, and observers incline to think that 
pig-iron production will have to be greatly expanded. 
This belief is reinforced by the acute fuel shortage, which 
strengthens the argument in favour of the replacement 
of older plants by modern blast-furnaecs. The older 
furnaces are probably wasteful of fuel and their replace- 
ment would not only assist pig-iron production, but would 
enable the available fuel supply to produce a greater 
annual tonnage of pig-iron. 

Scottish Coal.—The delivery programme has been 
slightly deranged by the output losses incurred during 
the recent series of strikes, one effect being to deprive 
the house-coal market of a proportion of its allocation. 
The consequences to the gasworks, etc., have not been 
so severe, a8 high-priority undertakings have received 
preferential treatment and are still getting reasonably 
adequate topnages. The main point last week was the 
failure of Fife and Clackmannanshire producers to cope 
with their directions to the full extent. The shortage 
was quite considerable. The trouble seems to be that 
these areas are Over-directed, but how the burden is 
to be re-adjusted is a problem that will not be settled 
easily. Lanarkshire and Ayrshire are working under 
difficulties even now, and any increase in their commit- 
ments is practically impossible. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—\labour problems are still acute and 
hamper production in all branches of industry, which 
are heavily booked on export account and have a satis- 
factory volume of home business on the books. Manu- 
facturers* anticipate that speedier demobilisation will 
make its influence felt before long. Makers of iron- and 
steel-works plant and ancillary machinery are busily 
employed on a variety of orders. There is also activity 
in the foundries and engineering works manufacturing 
air-conditioning installations. Continued heavy demands 
are being made on the shipbuilding material depart- 
ments, which are understood to have several years’ 
work ip prospect. There is also a heavy demand on 
makers of railway materials for the home railways. and 
some useful business has been booked for overseas 
railways. Steel foundries and associated engineering 
shops are actively engaged on orders from South Africa 
and other mining areas, and large quantitiesvof materials 
are being ordered for British coal mines. 

South Yorkshire Coal Trade.—Coal production is being 
steadily maintained in spite of a good deal of absenteeism 
due to sickness. The better weather has helped con- 
siderably to reduce the delays to coal and empty-wagon 
trains, but there is still a shortage of wagons. The 
demand is increasing, but no effective response can be 
made to the demand for coal for the railways and public- 
utility undertakings. Supplies of gas coal are difficult 
to arrange for; much more coking coal could be effec- 
tively dealt with. Export business continues on restricted 
lines, but bunkering is active. 





ALMIN LIMITED.—In conjunction’with Lazard Brothers 
and Company, Limited, and Erlangers Limited, Colonel 
W. C. Devereux, F.R.Ae.S., has incorporated Almin 
Limited (i.e,, Associated Light Metal Industries Limited) 
in order to implement his plans for the scientific develop- 
ment and extended application of light metals and their 
alloys. Colonel Devereux is managing director of the new 
company and Mr. P, Horsfall, chairman. The other 
directors are Mr. L. d’Erlanger and Mr. Spence Sanders. 
Through subsidiary or associated companies the new 
concern will co-ordinate the financial and commercial 
policy of a number of companies, each specialising in 
a phase of light-metal manufacturing technique. These 
companies include International Alloys Limited, and 
its subsidiary company, Light Alloy Products Limited ; 
Renfrew Foundries, Limited, and Warwick Aviation, 
Limited. The last-mentioned firm will continue to be 


iy by its founder, Mr. L. E. Metcalfe, A.F.R.Ae.S., 
athe he af 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel producers are heavily 
sold and have difficulty in meeting their delivery obliga- 
tions. Buyers are pressing for full supplies under con- 
tracts due for completion by the end of the year. The 
total output is still at a very high level, but the shortage 
of labour and transport difficulties continue to hamper 
the clearance of outputs. Home and export buyers are 
anxious to negotiate for further supplies of nearly all 
commodities, but manufacturers of most descriptions of 
material] are disinclined to add to their extensive commit- 
ments and the volume of new business passing is small. 
Native raw materials are in ample supply and imports 
of high-grade foreign iron ores are increasing. The fuel 
situation, although somewhat better, still occasions some 
difficulty. Pig-iron supplies are only sufficient for current 
home requirements and merchants state that their 
inability to obtain export licences is holding up substan- 
tial business with overseas customers. Semi-finished 
steel is still wanted in large quantities and finished-steel 
plants are operating at full capacity. 

Foundry and Basic Iron.—The tonnage of foundry iron 
reaching consumers is sufficient for requirements, but 
there are practically no stocks and needs of the future 
are likely to tax severely the sources of supply. The 
make of Cleveland brands is still small and irregular, and 
founders in this area are increasingly dependent on 
deliveries from other producing centres. Basic blast- 
furnaces are producing sufficient iron for the require- 
ments of the Tees-side steelworks. 

Hematite, Lou-Phosphorus and Refined Iron.—The 
limited hematite output is passing promptly into use 
and the tonnage available for distribution still has to be 
carefully allocated to ensure that parcels shall reach the 
consumers most in need of supplies. Deliveries of low- 
phosphorus grades of iron are sufficient to meet the 
increasing requirements of the engineering foundries and 
the make of refined iron remains at a satisfactory level. 

Manufactured Iron and Steel.—Fairly good parcels of 
semi-finished iron are obtainable, but there is still a 
shortage of steel semies, though cargoes are coming to 
hand from the Dominions. Sheet bars and billets are 
still wanted in such large quantities that the demand 
for home products is unabated. Finished-iron manu- 
facturers have extensive orders and finished-steel works 
are actively engaged. Heavy structural material is in 
improving demand, and sheet makers are extensively 
sold. Steel-plate producers are now giving delivery dates 
three or four months ahead, rail mills are fully occupied. 


Scrap.—Deliveries of iron and steel scrap are extensive. 
but good heavy grades are still in demand. 





NOTES FROM THE SOUTH-WEST. 


; CaRDIFF, Wednesday, 

The Welsh Coal Trade.— Arrangements have been 
made for about 5,600 tons of anthracite duffs to be 
supplied to Switzerland. This is to be shipped via the 
Italian port of Savona and is the first business arranged 
for Switzerland since before the war. At that time, 
local anthracite producers were making strenuous efforts 
to secure a footing in this market with a good measure 
of success. The present shipment, however, is regarded 
as isolated and in view of the present scarcity of supplies 
of the better grades it is not expected that there will be 
any general resumption of trade for the Swiss market. 
for some considerable time to come. The demands of 
the inland section are still predominant on the Welsh 
steam-coal market. As a rule, producers found it 
difficult to keep pace with the requirements of home 
users, many of whom had to be satisfied with lower 
grades than they desired. The outputs of all the better 
sorts were almost completely sold over some months 
ahead. As a result of the shortage, only the very lowest 
grades not wanted by inland users were available for 
general export. Shipments were, therefore, on a very 
small scale, although some priority cargoes of better 
grades were arranged for bunkering purposes at foreign 
coaling stations. The demand continued to exceed 
production of,the large sorts and a very firm tone was 
maintained. The sized and bituminous small classes 
were in demand, but were still virtually off the market ; 
some low-grade dry steams were on offer. Cokes and 
patent fuel were in demand in the home trade, and were 
active and firm. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states that 
last week, business in tin-plate was quiet, not through 
any weakening in the demand, but owing to makers 
having little to sell for early delivery. Home consumers 
were endeavouring to place their requirements for 
delivery during the first quarter of 1946 and a fair 
proportion of the business transacted was for that 
period. Steel sheets continued to be a strong feature ; 
the demand was maintained, but as makers are fully 





booked for some months, business was difficult to place. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—Saturday, 
December 8, 2.30 p.m., 39, Victoria-street, S.W.1. 
Presidential address on ‘‘ Atomic Energy,” by Sir George 
P. Thomson, F.R.S. (Members only). Friday, Decem- 
ber 14, 6.30 p.m., 39, Victoria-street, S.W.1. ‘‘ The 
Churchill Tank,” by Mr. A. R. C. Smart. Sheffield 
Section; Friday, December 14, 7 p.m., 198, West-street, 
Sheffield. ‘‘ Automobile Maintenance and Recondition- 
ing,” by Mr. H. C. Bentley. 


INSTITUTE OF TRANSPORT.—Monday, December 10, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Henry Spurrier Lecture: ‘‘ Five De- 
cades of Road Transport,” by Mr. E. S. Shrapnell-Smith. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, December 10, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. “ Electric Lighting 
Installations ‘for Building Interiors,” by Mr. R. O. 
Ackerley. Radio Section: Tuesday, December 11, 5.30 
p.m., Victoria-embankment, W.C.2. Discussion on 
“‘ Servicing of Radio and Television Receivers,” opened 
by Dr. R. C. G. Williams. North Western Centre: Tues- 
day, December 11, 6 p.m., Engineers’ Club, Manchester. 
“ Excess-Current Protection by H.R.C. Fuses,” by Mr. 
R. T. Lythall. Transmission Section: Wednesday, 
December 12, 5.30 p.m., Victoria-embankment, W.C.2. 
‘“* Mechanical Stresses in Transformer Windings,” by 
Dr. E. Billig. Scottish Centre : Wednesday, December 12, 
6 p.m., Heriot-Watt College, Edinburgh. “ Radiant, 
Dielectric and Eddy-Current Heating,” by Mr. L. J, C. 
Connell and others. Jnstallations Section: Thursday, 
December 13, 5.30 p.m., Victoria-embankment, W.C.2. 
‘‘ Mineral-Insulated Metal-Sheathed Conductors,” by Mr 
F. W. Tomlinson and Mr. H. M. Wright. Measurements 
Section: Friday, December 14, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ A Precision A.C./D.C. Compara- 
tor,” by Mr. G. F. Shotter and Mr. H, D. Hawkes, 


INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 
Western Centre: Monday, December 10, 7 p.m., Social 
Club, Thurston-road, Leyland. Discussion on “ ’Bus 
Design and the Operator.’ Coventry Centre: Tuesday, 
December. 11, 7 p.m., Geisha Café, Hertford-street, 
Coventry. General Meeting. Derby Centre: Thursday, 
December 13, 7 p.m., School of Arts, Green-lane, Derby. 
** Motor-Cycle Cylinder and Crankshaft Systems,” by 
Mr. Granville Bradshaw. 

RoyaL SOcrETY OF ARTS.—Tuesday, December 11, 
1.45 p.m., John Adam-street, W.C.2. ‘Canada and 
Post-War Reconstruction,” by Dr. E. P. Weeks. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Decem- 
ber 11, 5.30 p.m., Great George-street, S.W.1. ‘‘ Cement 
Gun Repairs-to Maritime Reinforced-Concrete Struc- 
tures,” by Mr. J. P. M. Pannell. Newcastle Association : 
Tuesday, December 11, 6.15 p.m., Mining Institute, 
Newcastle-upon-Tyne. Discussion on “ Civil Engineer- 
ing Contracts.” Institution: Thursday, December 13, 
3 p.m., Great George-street,S.W.1. Meeting with INSTITU - 
TION OF MUNICIPAL AND COUNTY ENGINEERS. “‘ Car Park- 
ing,” by Mr. L. Silkin. Birmingham Association : Thurs- 
day, December 13, 6 p.m., James Watt Institute, Bir- 
mingham. “‘ Bridge Construction,” by Mr. T. E. Williams. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Decem- 
ber 11, 5.30 p.m., 85, The Minories, E.C.3.. “ Deck 
Machinery,” by Mr. T. S. Brown. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, December 11, 6 p.m., South 
Wales Institute of Engineers, Cardiff. ‘‘ Mechanism of 





Tool Vibration,” by Prof. R. N. Arnold. Western Branch : 
Wednesday, December 12, 7 p.m., Merchant Venturers’ 
College, Bristol. ‘‘ Motion Study and Workshop Prob- 
lems,” by Miss A. Shaw. Southern Branch: Thursday, 
December 13, 2.30 p.m., Royal Pavilion, Brighton. 
“Plant Organisation and Maintenance,” by Mr. H. O. 
Parrack. Yorkshire Branch: Thursday, December 13, 
6.30 p.m., Royal Victoria Hotel,.Sheffield. “! Scientist in 
War-Time,” by Sir Edward Appleton, F.R.S. Institution : 
Friday, December 14, 5.30 p.m., Storey’s-gate, $.W.1. 
“Southern Railway ‘Merchant Navy’ Locomotives,” 
by Mr. O. V. S. Bulleid. 


ROYAL AERONAUTICAL SocreTy.—Tuesday, Decem- 
ber 11, 6.30 p.m., Instituti of Mech 1 Engineers, 
Storey’s-gate, S.W.1. ‘‘ Meteorology and High-Altitude 
Aviation,” by Professor G.M.B. Dobson, F.R.S. 

NEWCOMEN* SocreTy.—Wednesday, December 12, 
5.30 p.m., 11, Upper Belgrave-street, S.W.1. “ Sinking a 
Northumberland Colliery in 1761-62,” by Capt. E. W. 
Swan. “ Windmill Winding Gear,” by Mr. Rex Wailcs. 

DIESEL ENGINE UsERS ASSOCIATION.—Thursday, 
December 13, 2.30 p.m., Alliance Hall, Palmer-street, 
S.W.1. Annual Meeting. “‘ Heavy Oil Engine Costs.” 


RoyaL INsTITUTION.—Friday, December 14, 5.15 p.m., 
Albemarle-street, W.1. “ Utilisation of Nuclear Energy,” 








by Professor M. L. Oliphant, F.R.S. 
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THE TRAINING OF 
MERCANTILE MARINE 
ENGINEERS. 


One of the most serious problems which faced the 
British mercantile marine immediately before the 
war, and during its early years, was the shortage 
of seagoing engineers. In part, this was a legacy 
of the prolonged depression between the wars and 
in part a reflection of the improving condition of 
the engineering industry throughout the country, 
as the rearmament programme gradually came into 
full operation. The depression had restricted 
greatly the capacity of the industry to receive and 
train new apprentices and, naturally enough, the 
parents of many youths who otherwise might have 
been apprenticed to engineering trades hesitated 
to send their sons into an industry which was 
obviously in such sore straits. As the artificial 
prosperity induced by rearmament began to make 
its influence felt, these scruples progressively dis- 
appeared; but the apprentices who did engage 
themselves to learn engineering trades either were 
not yet free to take up a seagoing career when the 
need arose, or had established themselves in jobs 
which, for the time being at any rate, offered 
greater attractions than the admittedly harder 
conditions of life at sea and were not to be per- 
suaded to make the change. All round the coast, 
the engineer surveyors of the Board of Trade—who, 
after all, could do little in the matter, not being in 
a position to ignore their own rules—were the 
targets for superintendents’ complaints that their 
ships could not obtain the required complements 
of watchkeeping engineers; and when the Navy 
also began to expand, there ensued a keen compe- 
tition for seagoing engineers of every grade. 

To the difficulties which arose purely from a 
numerical shortage there were added others, result- 
ing from the increasingly improved design of marine 
machinery and the consequent need for men of 
higher technical qualifications than before, to obtain 
the best performances from it ; men who, by reason 
of their professional abilities and background, were 
naturally disinclined to submit to the relative hard- 
ships of life at sea—hardships which they held, 
tightly enough, to have persisted much too long. 





This is an aspect of the matter on which we have 
dwelt many tmes in these columns and the argu- 
ments need not be repeated ; but the problem has 
given rise to much discussion and many committees 
have devoted long sessions and careful reports to it 
without propounding any universally acceptable 
solution. The steps taken to meet the needs of the 
mercantile marine during the war cannot be con- 
tinued indefinitely in times of peace, and it has been 
sufficiently obvious for a long time to those in close 
contact with the operation of merchant fleets that 
something more must be done to ensure a sufficiency 
of properly qualified men of the right type who would 
be prepared to seek their careers in marine engine- 
rooms. 

Much has been done already to raise the standard 
of accommodation in ships of every class, partly 
under pressure from official quarters and partly by 
the voluntary action of the more enlightened owners, 
and nothing further need be said on this score in 
the present instance. A development of considerable 
interest is to be recorded, however, in the direction 
of providing a steady recruitment of properly trained 
engine-room personnel, in the publication of a report 
recently prepared by the Engineer Section of the 
Merchant Navy Training Board and subsequently 
adopted by the Board as a whole. No names are 
given of those responsible for its preparation, but 
they include representatives of the Shipping Federa- 
tion, and of the Employers’ Association of the Port 
of Liverpool; others, representing seagoing per- 
sonnel, appointed by the Amalgamated Engineering 
Union, the Marine Engineers Association, and the 
Officers’ (Merchant Navy) Federation ; and repre- 
sentatives of the Ministry of War , the 
Ministry of Education, and the Scottish Education 
Department. 

The report, which deals with “The Post-War 
Training of Officers and Ratings for the Engineroom 
and Stokehold,” acknowledges the use that has been 
made of earlier reports on similar subjects. These 
include the 1939 report by the Shipping Federation, 
which proposed a system for training engineer 
apprentices partly on shore and partly at sea; a 
memorandum prepared by a technical committee 
of engineer officers set up by the Navigators’ and 
Engineer Officers’ Union; two reports by the Insti- 
tute of Marine Engineers; and evidence provided 
by the late Engineer Vice-Admiral Sir George 
Preece. Under the present system, it is pointed out, 
it is exceptional for a man to start his qualifying sea 
service for an engineer’s certificate without having 
had four years’ training in an approved type of 
shore establishment, though the regulations govern- 
ing the nature of the workshop experience and the 
time allowances to be made for it have been varied 
from time to time to take account of technical 
developments. There are disadvantages in this 
system, however, the chief one being the difficulty 
in maintaining a steady flow of apprentices and the 
effect, after a four-years’ time lag, of fluctuations in 
the flow. It was this unsatisfactory feature which 
inspired the Shipping Federation to produce their 
1939 plan for an alternative system, to occupy a 
training period of 44 years, under which engineer 
cadets would be apprenticed to shipowning firms as 
is done in the case of cadets on deck. They would 
spend their first year in specially equipped shore 
training colleges and the next three years at sea in 
vessels approved as being suitably equipped for 
training. Meanwhile, they would continue their 
theoretical work by correspondence courses con- 
ducted by the shore colleges and, to complete the 
training, would spend a final six months at a shore 
college to prepare for the Second Class Certificate. 
The scheme produced by the Navigators’ and 
Engineer Officers’ Union was also of the “ sand- 
wich ” type, but with a different time table, and 
proposed that intending engineers and navigators 
should be trained together to some extent. 

The scheme put forward in the present report 
recommends that the training of marine engineers 
should continue to be in workshops and techn‘cal 
colleges onshore and that some form of standard, 
and fairly comprehensive, workshop testimonial 
should be adopted, describing in some detail the 
nature of the experience gained. Moreover, the 
choice of qualifying workshop service should be 
extended to include welding (counting as full time 
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up to &@ maximum of three months) and the manu- 
facture or repair of “substantial electric plant,” 
counting as full time up to 12 months. Each year, 
a limited number of apprentices, who have com- 
pleted three years of apprenticeship, should be 
selected for a further two years of special training. 
They should have secured already an Ordinary 
National Certificate and, after selection, would 
receive college training leading to a Higher National 
Certificate and additional works training, including 
experience in a drawing office and in erecting 
machinery. The committee regard it “as of prime 
importance” that the college training for these 
selected apprentices should be associated as closely 
as possible with shipping in port. They would be 
selected by a Board composed of both sides of the 
shipping industry, and the hope is expressed that 
the criterion would not be primarily a skill in passing 
examinations; “the apparent fitness of a candi- 
date to be an officer and to succeed in that capacity 
at sea should be a prime factor in his selection.” 

Thus far, the proposals will be seen to proceed 
along what may be termed orthodox lines. In other 
respects, however, the report puts forward sundry 
innovations ; firstly, in suggesting means whereby 
suitable engine-room ratings may become certi- 
ficated engineer officers, and, secondly, in pro- 
posing the establishment of an intermediate grade 
with the recommended title of ‘* engineer assistant.” 
The scheme outlined for the training of ratings up to 
certificate standard premises that they should 
have had four years’ sea service as greasers or 
donkeymen and that the selection should be made, 
in the first place, by the chief engineer of the ship, 
who should recommend them to the superintendent. 
He, in turn, would nominate them for consideration 
by a Central Selection Board representing the 
industry (presumably, the shipping industry is 
meant) and the Government Departments. After 
the ouse-that-Jack-built nature of this procedure, 
it is almost surprising to find that “ Direct applica- 
tion by candidates to the Central Selection Board 
would not be prohibited.” An age range of 23 to 30 
is proposed, and two years’ college training would 
be given, leading to the grade of “ engineer assis- 
tant.” After 18 months in this grade the candidate 
would sit for the Second Class Certificate. 

The proposal to create this new grade of“ engineer 
assistant ” is admittedly controversial ; the Marine 
Engineers’ Association and the Amalgamated 
Engineering Union, for instance, are flatly opposed 
to it. The points urged in its favour are that it 
would give a practical chance of promotion to ratings 
who could never hope to obtain a professional 
qualification, but who have proved themselves 
competent and reliable ; and that it would meet, 
to some extent, the objections of those senior 
seagoing engineers who hold that “‘ the title ‘ officer ” 
is far too lightly bestowed.” In parenthesis, it 
may be observed that there is a body of opinion, 
far from being irresponsible, which holds that the 
designation of “officer” is a piece of latter-day 
snobbery which should have no place in the engine- 
room and that the titles of “ chief engineer,” “ second 
engineer,” or even simply “engineer,” are distinc- 
tive and honourable enough for any man if all 
concerned are determined that they shall be so 
regarded. The report submits, however, that there 
is a need for an intermediate grade and appears 
to take it as proven that the officer, certificated or 
not, should declare himself as such. 

The recommendations for training ratings are 
based on war-time experience with the five training 
schools (at Cardiff, Glasgow, Liverpool, London 
and Newcastle) which the National Sea Training 
Schools Committee operated. They were initiated 
by the Shipping Federation, which started as an 
experiment a special school for training firemen for 
coal-burning ships. The course in the five schools 
lasts for three weeks and includes not only physical 
training and practical stokehold work but also a 
week’s instruction in the handling of lifeboats 
and other life-saving equipment. The report 
recommends that this training should be continued 
and the curriculum extended to cover the work of 
firemen in oil-burning ships; also that everyone 
who goes to sea in the engine room or stokehold, 
in whatever capacity, should undergo the course 
for the lifeboatman’s efficiency certificate. 





CAPACITY-CURRENT 
HEATING. 


MopERN developments in the field of electronic 
engineering led to the use of high frequencies, for 
which it was found that some standard insulating 
materials were unsatisfactory. They could not 
withstand the increased stresses, and dissipated 
an undue proportion of the applied energy in the 
form of heat. This effect, which has limited the 
choice of insulating materials for use at high fre- 
quencies, has been turned to good accounts in recent 
years by utilising it in operations in which the 
heating of a dielectric is the end in view. It is 
generally known that this method of heating, which 
is speedy and gives a more uniform distribution 
of heat throughout a mass than can be attained by 
contact or convective heating, has been used on an 
extensive scale during the war in the gluing of 
plywood assemblies. There does not yet appear to 
be an agreed name by which this method of heating 
should be known. “Dielectric heating” has 
attractions and was used in a paper read before the 
Institution of Electrical Engineers in April of this 
year and discussed in these columns at the time.* 
This is, however, by no means the only alternative 
which has been suggested. The first application of 
the method appears to have been in connection with 
the vulcanisation of rubber and the term “ radio- 
vulcanisation ” was coined. More general applica- 
tions led to the invention of terms of wider implica- 
tion and various workers have introduced other 
names, including “ heatronic,”’ “ radiotronic ’ and 
“* radiofrequency ” heating. 

The industrial development of this method of 
heating has been forced by war conditions, as it has 
frequently enabled greater output to be obtained 
with greater regularity of flow, while at the same 
time saving floor space. Economic consideration, 
however, has been largely ignored and there would 
be no justification for assuming that older methods 
of heating will shortly disappear. In spite of their 
competition, capacity-current heating has certainly 
firmly established itself as an industrial process likely 
to find continually-widening applications, and proba- 
bly, in due course, it will be found of value in indus- 
tries wherein, as yet, it has no place. In these 
circumstances the British Electrical and Allied 
Industries Research Association has performed a 
service of industrial importance by publishing 
a reportt which summarises the information avail- 
able on the existing applications of this method of 
heating. The choice of the term “ capacity cur- 
rent ” heating, for this report, may be taken as the 
nearest approach yet made to an official ruling on 
the correct name for the process. It is better than 
“dielectric” heating in that it indicates more 
clearly the nature of the operation. 

The report has been prepared jointly by the 
Electrical Research Association and the Research 
Association of British Rubber Manufacturers and 
owes its origin to an inquiry by the latter body 
about the attitude of manufacturers of electrical 
equipment towards the new development. It is 
divided into three sections, dealing respectively 
with theory, applications, and equipment costs. 
The first and last are contributed by Mr. D. V. 
Onslow of the Electrical Research Association and 
the second by Mr. T. H. Messenger, M.Sc., of the 
Rubber Research Association. Space does not 
permit a discussion of the theory of the pheno- 
menon, but the information which is given about 
equipment costs may be referred to. It is stated 
that most of the plant at present available in this 
country operates at a frequency of 10 to 20 mega- 
cycles per second. Valves for frequencies above 
10 Mc are limited to about 50 kW. One firm makes 
a 23-kW self-contained mobile unit for direct con- 
nection to a 24-volt 50-cycle single-phase supply. 
The mains input is approximately 7 kVA. This set 
is quoted at 730/. complete and the present delivery 
date is nine months. Larger production would pro- 
bably result in lower costs. Another firm manufac- 
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tures a 350-watt unit, for g range of frequencies of 
25 to 45 Mc, for bakelite-pellet heating, which sells at 
about 1501. A general figure which has been sug- 
gested is 1001. per kilowatt of radio-frequency output 
for large sets and double this for small, but the 
aftermath of war conditions makes it impossible to 
estimate future cost with any accuracy. Operating 
costs are low, the main item being valve replace- 
ments, but as the average life is 5,000 hours, this is 
not serious. An overall cost of 14d. per kilowatt- 
hour of high-frequency energy is suggested for an 
equipment operated continually at full power out- 
put, with mains energy at 4d. per kilowatt-hour. 

As there is no doubt that extensive industrial 
employment would considerably reduce the cost of 
plant, the section of the report dealing with appli- 
cations may be looked upon as the most immediately 
important. It may well lead to an increased general 
interest in the possibilities of the process, and even 
those who are already employing it are likely to 
find instructive information by utilising some of 
the 241 literature references which are given. It 
is stated that the date of the first industrial appli- 
cation of capacity-current heating was 1936, when 
it was used for the drying of tobacco, but in the 
previous year it had been demonstrated in connec- 
tion with the vulcanisation of rubber at an exhibi- 
tionin Paris. Since that time, a considerable amount 
of work has been done on the treatment of rubber 
at various stages of manufacture, an example of 
engineering interest being the cofitinuous vulcani- 
sation of insulated wire and cable. In one process, 
the cable is passed through a pressure chamber 
containing an electrically-conducted liquid, such as 
brine, or graphite dispersed in a heavy grease, 
heating of the cable being by means of a high- 
frequency electric field. Capacity-current heating 
is also employed in the continuous manufacture of 
cables insulated with polyvinyl chloride. Examples 
of the great saving in time which the process makes 
possible are furnished by rubber-bonded abrasive 
wheels and road blocks. An abrasive wheel, 8 in. 
in diameter and } in. thick, which by older methods 
requires 20 hours for vulcanisation, can be completed 
in 20 minutes and a road block normally requiring 
24 hours can be dealt with in five to six minutes. 

Capacity-current heating has been stated to be 
the greatest single advance made in the manufacture 
of moulded plastics in 29 years. With conventional 
methods, if the cold moulding powder, or pellet, is 
put in a hot mould, the surface portions are melted 
and may even become hardened by chemical 
reaction before the inside has become properly 
heated. This difficulty greatly increases with com- 
plicated shapes and thick sections. The matter 
has been dealt with by pre-heating the moulding 
material, but the difficulty of getting the heat into 
the interior of the mass still remained. To pre-heat 
a block 2} in. by 2} in. by 1} in. at 250 deg. F. needs 
30 minutes before the interior reaches 225 deg. F., 
and by that time the exterior has hardened. This 
difficulty is entirely’ eliminated by employing 
capacity-current heating. In the case of phonograph 
records, for instance, the preheating time is reduced 
from 20 or 30 minutes to from two to three minutes. 
Effective pre-heating also reduces the moulding 
pressure required. In the case of a beaker-shaped 
article, the pressure of 35 tons, operating for 35 
seconds, was reduced to 20 tons for 15 seconds by 
using high-frequency pre-heating. 

The power absorbed by a dielectric and converted 
into heat is directly related to its dielectric constant 
and power factor and as, in the case of wood, these 
properties show considerable variation, the power 
required in the manufacture of laminated wood by 
the capacity-current method shows wide limits. 
It has varied between 5 watts and 75 watts per 
cubic inch, and the voltage gradient from 1,000 to 
to 4,000 per inch at frequencies ranging from 
1-5 to 45 Me. It is stated that frequencies of 5 to 
15 Mc represent the most economical range and that 
the power required to raise 100 Ib. of wood, of 0-45 
specific heat, through 1 deg. F. is of the order of 
45 B.T.U. By using capacity-current heating in the 
manufacture of laminated wood, it is claimed, the 
time cycle is shortened and is independent of wood 
thickness, higher-temperature-setting glues and 
cheaper presses can be used, and the surface of the 
wood is not dried out. 
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NOTES. 


Tue “ MECHANICALS” AND THE “‘ AUTOMOBILES.” 


Ir is now common knowledge among the cor- 

rate members of the Institution of Mechanical 
Engineers and the Institution of Automobile 
Engineers that the discussions which have been 
engaging the attention of their respective Councils 
during the past two years, upon proposals to amal- 
gamate the institutions, have resulted in the produc- 
tion of a draft agreement, now in the hands of the 
members for their consideration. As, at the end of 
1944, some 500 of the 2,600 corporate members of 
the Automobiles were already corporate members 
of the Mechanicals, there is obviously a strong case 
for a fusion of the two institutions. Both have 
held meetings in London at which the scheme was 
discussed, but as these meetings were held behind 
closed doors, no report of the proceedings is per- 
missible. We understand, however, that the princi- 
pal feature of the proposals—particulars of which 
have been circulated to all the corporate members 
of both institutions—is that an Automobile Division 
should be formed within the Institution of Mechani- 
cal Engineers, to be given a considerable measure of 
autonomy and to be governed by an Automobile 
Divisional Council consisting, in the first place, of 
members of Council of the Institution of Automobile 
Engineers who may be in office at the date of the 
amalgamation.’ The membership of the Division 
would consist of existing corporate members of the 
Institution of Automobile Engineers and any other 
corporate members of the Institution of Mechanical 
Engineers whose specialised knowledge of auto- 
mobile engineering, in the opinion of the Auto- 
mobile Divisional Council, entitles them to belong 
toit ; the intention being that corporate membership 
of the Division should be a qualification ‘‘ marking 
professional competence in the automobile branch of 
mechanical engineering.” Corporate members of 
the Institution of Automobile Engineers would be 
entitled, after the amalgamation, to describe them- 
selves, with the appropriate designation of member- 
ship grade, as “chartered mechanical engineer ” ; 
and those who became members of the Automobile 
Division would have the right, also, to the 
description of “‘ chartered automobile engineer,” at 
present enjoyed by corporate members of the 
Institution of Automobile Engineers. All members 
of the Institution of Mechanical Engineers, whether 
members of the Automobile Division or not, would 
be at liberty to attend the meetings of the Division. 


SCIENTIFIC MANPOWER AND RESOURCES. 

The Lord President of the Council (the Rt. Hon. 
H. Morrison) announced in the House of Commons 
on November 29 that he had decided to appoint 
a Committee of scientists and others to consider the 
policies which should govern our scientific man- 
power and resources during the next ten years. As 
manpower was the most urgent problem, he was 
asking the Committee to submit an interim report 
on broad lines so as to facilitate forward planning 
in those fields which were dependent on the use of 
scientific man power. At a later date the Committee 
would beasked to make recommendations regarding 
the establishment of permanent machinery for 
carrying out surveys into the best use of our scientific 
resources in the national interest. Mr. Morrison 
also announced that the Committee would consist 
of Sir Edward Appleton, Sir Alan Barlow, Professor 
P. M. S. Blackett, Mr. G. Crowther, Sir Alfred 
Egerton and Sir George Nelson. Sir Alan Barlow 
would be the temporary chairman. Wide as the 
adjective “scientific” is, however, it is not wide 
enough to cover every facet of the problem. That 
this is recognised to some extent is shown by the 
inclusion of Sir George Nelson; and it is to be 
hoped that the deliberations of the Committee will 
be directed at least as much to practical matters as 
to those of a more theoretical character. This 
does not mean that, as suggested by one member of 
Parliament, the work of the National Invest- 
ment Board should necessarily be considered. On 
the other hand, it is advisable that, if the lee-way 
in capital construction and in industrial mainten- 
ance is to be made up with the least possible delay, 
immediate attention should be given to applying 
the knowledge which has been collected for pur- 


poses of war to the solution of the no less difficult 
problems of peace. The importance of this task is 
shown by the fact that the Minister of Labour 
estimates that by the end of next June the figure 
for the labour force in this country will have reached 
14,612,000 compared with 16,653,000 in 1939. {It is 
obvious, therefore, that no time must be lost in 
taking steps to ensure that this force will be efficiently 
employed. 

THE INSTITUTION OF MECHANICAL ENGINEERS. 
An extra general meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, 
St. James’s Park, London, 8.W.1, on Friday, Novem- 
ber 30, 1945. The meeting was arranged in conjunc- 
tion with the Applied Mechanics and Internal- 
Combustion Engine Groups of the Institution and 
was presided over by Professor T. R. Cave-Browne- 
Cave, C.B.E. Three papers were presented and 
discussed, all on problems connected with the 
piston rings of internal-combustion engines. The 
first, entitled “An Analysis of the Lubrication 
Between the Piston Rings and Cylinder Wall of a 
Running Engine,” was by Mr. J. 8. Courtney-Pratt, 
B.E., and Mr. G. K. Tudor, B.E., and described a 
method of studying piston lubrication under running 
conditions by an analysis of the electrical conduct- 
ance between a piston ring and the cylinder wall. 
With good conditions of lubrication the electrical 
resistance was high, while low resistance values 
indicated breakdown of the lubricant film and conse- 
quent abrasive wear of the surfaces. The resistance 
variation was studied by means of a cathode-ray 
oscillograph having the time base synchronised 
with the stroke of the engine. The second paper, 
by Dr. B. Pugh, B.Sc., was entitled “‘ An Improved 
Method of Measuring Piston Ring Wall Thrust.” 
The method was developed in order to give more 
specific information regarding the distribution of 
wall thrust than is provided by the commonly-used 
method of selecting piston rings by wrapping a 
band round the ring and determining the tan- 
gential force required to close the ring gap to the 
required working value. The third paper, also 
presented by Dr. Pugh, was entitled ‘“ Some 
Notes on the Mechanical Factors Affecting Ring 
Gumming in Petrol Engines with Particular Refer- 
ence to the Rating of Lubricating Oils.” The paper 
described researches made to ascertain the nature 
of ring groove deposits, the mechanism of ring 
gumming and the relative effects of the various 
factors which affect the rate and degree of ring 
gumming. This work was undertaken as a prelimin- 
ary to the development of simple chemical tests for 
grading lubricating oils which would replace tests 
in an actual engine. So far, experiments had 
indicated that piston-crown temperature was pro- 
bably the best control temperature in oil-rating 
tests and that the temperature at the back of the 
ring groove, taken in conjunction with the piston 
crown temperature, was probably the best indicator 
of incipient ring sticking, the time taken to produce 
sticking being a more reliable guide than the degree 
of ring sticking produced after a given time. 


THE ALUMINIUM DEVELOPMENT ASSOCIATION. 


To mark the appointment as Director General of 
Air Commodore W. Helmore, C.B.E., Ph.D., M.Sc., 
the Aluminium Development Association held a 
reception at Claridge’s Hotel, London, W.1, on 
Friday, November 30. The guests were received by 
the Hon. Geoffrey Cunliffe, President of the Asso- 
ciation, and by Air Commodore Helmore. In a 
statement of the aims of the Association and its 
future policy, the Director General explained that 
it had been founded to provide a central body of 
design and development technicians, representing 
the whole industry and supported by its member 
firms, for the purpose of initiating and producing 
aluminium prototypes and evolving new uses for 
the metal. Aluminium was now in abundant 
supply, and the present vastly expanded industry, 
which had increased the British and Empire output 
of aluminium and its alloys nearly sevenfold during 
the war, could only be maintained by creating new 
uses for it. Immediate plans to this end would be 
directed to the more readily attainable objectives, 
among which household equipment and building 





structures were prominent, but there were also 
manifold possible applications in industry, and 





especially in transportation. The advantages of 
aluminium alloys in the latter respects arose not 
only from the reduced frictional loads and shock 
stresses resulting from their lightness, but the 
proportionally increased acceleration that was made 
possible. In the design of road vehicles, this was 
already recognised, but there was scope for much 
more extensive development in the use of light 
metals on railways. A motor lorry could carry more 
than twice its weight of goods and a two-decker 
*bus more than half its weight of passengers, but a 
railway coach had a useful load equal to only one- 
eighth of its weight. “‘ I envisage,” said Air Commo- 
dore Helmore, “ not merely aluminium rail coaches, 
sound-proofed and air-conditioned in accordance 
with the latest aircraft trends, but engines in light 
metal, employing the modern internal-combustion 
turbine technique.” 


CO-OPERATION IN THE BuILpING INDUSTRY. 


The object of the Federation of Associations of 
Specialists and Sub-Contractors is to ensure that 
specialised knowledge in such fields as structural 
engineering, heating, lighting and ventilation is 
brought to the attention of architects and is applied 
as occasion may required throughout the building 
industry. Proposing the toast of ‘“‘H.M. Govern- 
ment ”’ at the Federation’s annual luncheon, which 
was held in London on Thursday, November 29, 
the President, Mr. J. L. Musgrave, M.Inst.C.E., said 
that some concern was being felt by its members 
that they were not being fully consulted on the 
programme for reconstruction. While it was true 
that a Specialist Advisory Committee to the Ministry 
of Works had been set up, such a body could only 
be really useful if it was consulted before and not 
after decisions affecting the whole building industry 
were made. Two years ago, the Federation 
had advocated the necessity of securing balance 
in planning post-war activity in the building 
industry. Naturally, the urgency of providing 
adequate housing could not be questioned. On the 
other hand, luxury building should not be under- 
taken. Between these two extremes there was, 
however, a vast amount of necessary building of a 
communal character, which should be permitted 
to the fullest possible extent. In reply, the Minister 
of Works (the Rt. Hon. George Tomlinson, M.P.) 
said that he was glad that such an organisation 
as the Federation existed, as the bodies connected 
with the industry numbered at least 65—and even so 
he was not certain that he had included them all. 
Advice from interested parties, such as the Federa- 
tion, was valuable, as there was a likelihood that it 
would lead to improvements of a lasting character. 


Tue Catcurra ExLectriciry SuppLY UNDERTAKING. 

The electricity supply system of Calcutta is 
owned and operated by an English company, the 
Calcutta Electric Supply Corporation, Limited. It 
operates under 14 separate licences, each covering a 
separate area and granted at various dates between 
1907 and 1935. Each licence includes a provision 
permitting purchase, by the Provincial Government, 
of the section concerned at a fair market value plus 
20 per cent. of that value. Under present condi- 
tions, the earliest date at which five of the areas 
can be purchased is October, 1948 ; for seven others, 
it is October, 1958; for one, February, 1970; 
and for the last, November, 1980. There has 
been a demand for some years, by the munici- 
pality and others, that the undertaking should 
be nationalised and in response to it the Governor 
of Bengal entered into negotiations with the Cor- 
poration. As a result, terms of purchase have 
been agreed on. As it was obvious that pur- 
chase of the separate sections as they fell due would 
lead to the dismemberment of the undertaking and 
would introduce almost insuperable administrative 
difficulties, an arrangement has been entered into 
by which the organisation will be purchased as a 
whole. Supply is furnished by three generating 
stations, namely, Cossipore, Southern and Mulajore. 
The first two fell under the original purchase clauses, 
but Mulajore was expressly excluded from the 
option of purchase in its licence. It has now been 
agreed, however, that this station ehall be included 
in the purchase of the undertaking and, to regu- 
larise the position, the Corporation are applying 





for a new consolidated licence to replace its existing 
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licences. Under the agreed terms, the purchase 
option may be exercised in January, 1950, or at 
intervals of 20 years after that date. Payment 
will be the value of all lands, buildings, works, 
material and plant, plus 20 per cent. of that value, 
plus a sum equal to one year’s gross revenue, calcu- 
lated as the average for the years 1947 to 1949: If 
the option is not exercised until 1970, or later, the 
price paid for buildings will be less depreciation. 
THE INSTITUTION OF ENGINEERING INSPECTION. 


A luncheon was held by the Institution of Engin- 
eering Inspection on Thursday, November 29, at 
the Savoy Hotel, London, to celebrate the 25th 
anniversary of the foundation of the Institution, the 
the chair being ‘taken by the President, Major- 
General E. A. Woods, C.B.E., M.C., Inspector-Genera 
of Armaments. The guest of honour was the Rt. Hon. 
John Wilmot, M.P., Minister of Supply and Aircraft 
Production. In introducing the Minister, the 
President observed that the Institution was founded 
as an Old Comrades’ Association of the Inspectors 
at Woolwich Arsenal and it was only after the 
1914-18 war that its scope was extended to include 
inspectors outside the Government service. It 
received a great accession of members from the 
Aeronautical Inspection Department of the Air 
Ministry and had been warmly supported by the 
late Lieut.-Colonel H. W. S. Outram, formerly 
Director of that Department. The amount of 
inspection work involved by warfare on the modern 
scale was indicated by the fact that he (General 
Woods) had had under his orders some 32,000 women 
inspectors. Mr. Wilmot, in a tribute to the work 
of the Institution, emphasised the importance of 
inspection in the modern processes of production ; 
an importance, he added, which was not lessened in 
the change-over to ful production. In the 
Royal Ordnance Factories, the high standard of the 
inspection work had contributed greatly to a 
solution of the problems arising from the extended 
use of unskilled and semi-skilled labour. In indus- 
trial production, money spent on inspection was 
money well invested, for on it depended the good- 
will of the customer. 





THE IRON AND STEEL 
INSTITUTE. 
(Concluded from page 454.) 


_ WueEwn the members reassembled at the Chartered 
Surveyors’ Institution, Great George-street, London, 
on the morning of Friday, November 23, for the 
last session of the autumn general meeting of the 
Tron and Steel Institute, the President, Mr. Arthur 
Dorman, again occupied the chair. 


Micro-SPECTROGRAPHY OF SEGREGATES. 


The first paper considered was entitled “A 
Micro-Spectrographic Method for the Quantitative 
Analysis of Steel tes.” It was by Dr. J. 
Convey and Mr. J. H. Oldfield, of the Bragg Labora- 
tory, Naval Ordnance Inspection Department, 
Sheffield. The paper was presented by Dr. Convey, 
who stated that a method had been developed 
whereby the sample for micro-spectrographic 
analysis could be guided under a stationary upper 
electrode, while the photographic plate on which 
the spectrogram was recorded moved downwards 
across the camera aperture of the spectrograph. 
Spectrograms were obtained on which the spectral 
lines varied in density over their length according 
to local changes in the composition of the specimen 
along the path of the spark. By means of Meccano 
parts a system of transmission had been designed 
and built, and the speeds of transmission of the 
sample and the photographic plate were adjusted to 
give spectrograms of a density similar to those 
obtained by the spot-spark method. We reproduce 
this paper on page 481 of the present issue. 

The discussion was opened by Dr. J. H. Whiteley, 
who stated that the paper described one of the finest 
pieces of experimental work yet done in connection 
with the study of steel. The method seemed to be 
thoroughly sound. The results showed that the 
chromium, vanadium, and, to a less extent, the 
molybdenum, increased more or less together in the 
segregate and reached a maximum at about the 
same point. There were, however, considerable 





veriations in the case of manganese, which were 
probably due t» the presence of manganese sulphide 
in the segregate. The results of tests on a nickel- 
chromium-molybdenum steel, designated ‘‘A” 
by the authors, showed that the percentage of 
manganese in the segregate ranged from 0-39 to 
0-50, that of nickel from 2-6 to 2-79, that of 
chromium from 0-59 to 0-71, and that of molyb- 
denum from 0-40 to 0-72. He asked, therefore, 
whether the segregates were the same or whether 
they were different. If they were the same he 
wondered how the authors accounted for the differ- 
ence. Further, the Ingot Committee, who had 
been studying segregation in steel ingots for upwards 
of 20 years, had found that, except in the case of 
very low-carbon rimming steels, the carbon segre- 
gated heavily. In the paper, however, there were 
several cases in which there was no increase of 
carbon in the segregate. 

Dr. W. J. Wrazej stated that segregation and 
inclusions in low-alloy structural steels, although 
not very numerous, had often given rise to difficulties 
because they were said to be harmful. The classic 
chemical method gave merely the composition of the 
total amount of the impurities present in a sample, 
and he hoped that the composition of the distributed 
impurities, as observed under the microscope, 
would be determined by the method of analysis 
described in the paper. The next speaker, Dr. C. H. 


+ Desch, F.R.S., said that the whole industry was 


greatly indebted to the authorities of the Bragg 
Laboratory at Sheffield, for their work on analytical 
methods, and particularly on spectrographic 
methods. For a long time, means had been sought 
for the determination of the variation of composi- 
tion over a small range within a steel, as, for example, 
in the vicinity of dendritic structures. In that 
connection he recalled work carried out by Dr. 
Jenkin and himself in Sheffield some 16 years 
previously, in connection with diffusion in metals. 
They had studied diffusion in cupro-nickel and had 
adopted a very laborious method for ascertaining 
the variation of composition in dendrites of the 
alloy. This involved very lengthy annealings, and, 
by means of successive etchings, they had been 
able to plot the actual concentration gradients 
within a dendrite. The traversing method with 
the spark, however, as described in the paper, gave 
a very much simpler means of arriving at the same 
result. As the work proceeded, the technique 
might be still further improved so as to employ a 
spark gap finer even than that so far used. 

Mr. F. W. J. Garton, commenting on the fact that 
the authors had used a very narrow analytical gap, 
the width being from 0-3 mm. to 0-4 mm., asked 
how accurately the gap could be maintained during 


| the experiments, and also regarding the steps taken 


to ensure that the surface of the specimen travelled 
exactly parallel to the stage on which it was mounted. 
The paper referred to the falling off of the apparent 
carbon content in the absence of an air blast. He 
had found that the effect of an air blast was, as 
might be expected, to increase the intensity of the 
carbon line and this confirmed the authors’ state- 
ments. His results did not show, however, that in 
the absence of an air blast the intensity of the carbon 
line fell off seriously. Another question was whether 
the authors had taken into account the possible 
effect of atmospheric carbon dioxide in their carbon 
determinations. In his work he had found that 
variations in atmospheric carbon dioxide, such as 
would occur in a normal laboratory at different times 
of the day, were sufficient to affect the carbon 
determination in}the second decimal place. The 
breathing of the operator on or near the spectro- 
graphic apparatus seemed likely to have an effect. 
His own experiments had been conducted using a 
stationary electrode and a stationary plate ; he was 
interested merely in the determination of carbon 
and not to trace the carbon content across the 
metal. The last speaker, Mr. A. S. Nickelson, dis- 
cussing plate calibration, said that his experience in 
connection with non-ferrcus alloys was that there 
was considerable difficulty in adopting developing 
conditions which could be relied upon to be always 
reproducible. He wondered whether 14 minutes’ 
development, which he believed the authors recom- 
mended, was sufficient to give an evenly-developed 
plate, namely, a plate of uniform gamma. 





In his reply Dr. Convey said that the differences 
in the compositions of the segregates referred to by 
Dr. Whiteley were of no great importance. The 
segregates dealt with were circular in cross section ; 
they extended for an appreciable length down the 
ingot and analyses had been made on “ slices ”’ taken 
across the longitudinal section. By the time g 
whole series of polishings, etchings and sparkings had 
been conducted, the sample of segregate had become 
rather thin. Consequently, if some of the later 
results did not agree with the earlier anes it simply 
meant that the slice of segregate had become very 
thin and the proximity of the steel borders had 
brought about a “ dilution ”’ of the segregated areag 
undergoing sparking. Some metallurgists had ex. 
pressed disappointment that the authors had not 
shown marked carbon segregation. He contended, 
however, that some of their diagrams did show 
distinct carbon segregation ; it depended on the 
type of steel under examination. They were gradu- 
ally reducing the width of the sparked area from 
about 0-4 mm. to about half that figure. This 
would enable them to examine inter-dendritic 
structures; they had investigated a few and the 
results had been very satisfactory. Without an air 
blast the carbon emission tapered off and the 
density became so weak that it could not be mea- 
sured by the micro-photometer. With an air blast, 
on the other hand, they were able to maintain a 
density level which enabled them to measure the 
carbon content. Calibration was effected in the 
open atmosphere and carbon dioxide had never been 
found to interfere with the results. The full develop- 
ment time for the photographic plates used was 
2 minutes, but in 90 seconds they could bring out a 
spectrogram the density of which was just what was 
required. 


Errors IN DIAMOND-PYRAMID MEASUREMENTS. 


** Sources of Error in Diamond-Pyramid Hardness 
Measurements on Hardened Steel,” by Dr. W. N. 
Hindley, of the Armament Research Department, 
Ministry of Supply, was the next paper considered. 
In the absence of Dr. Hindley, owing to illness, the 
paper was presented by Dr. R. H. Greaves. The 
author stated that the purpose of his work had been 
to determine the extent to which the results of 
diamond-pyramid hardness (Hp) tests, carried out 
by independent observers on hardened steel, could 
be relied upon, experience having shown that some 
observers reported widely different results on 
material of the same nominal composition and heat- 
treatment. The wide variations obtained were 
attributed to carelessly-prepared “flats,” and a 
standardised procedure for surface preparation was 
therefore recommended. This involved the use of a 
carborundum file applied to the specimen clamped 
horizontally in a vice. The specimen was then 
transferred to a jig, which consisted simply of a 
clamping block attached to an arm that was made 
to travel by hand over a board on which were fixed 
sheets of emery paper of different grades of fineness, 
ending in the OO grade. At each successive change 
of emery paper the clamping block was turned 
through a right angle, and polishing continued until 
all the marks of the preceding paper had been 
removed. In this manner a good “ flat” was 
obtained. 

In opening the discussion, Dr. W. Steven stated 
that the discrepancies in the results obtained by 
various observers, brought to light by the author's 
survey, could only be explained by assuming that 
the work provided another example of “‘ familiarity 
breeding contempt,” the contempt taking the form 
of carelessness. If the “scatter” of the results 
shown in the author’s diagrams were really repre- 
sentative, the paper was not merely timely, but 
overdue. The author had covered most of the pos- 
sible sources of error; he had rightly stressed 
matters such as the importance of good surface 
finish, having the diamond in good condition, and 
the importance of carefully mounting the specimen. 
Should the author have the opportunity to extend 
his work to cover Rockwell hardness testing, a clear 
exposition of the errors made in applying that process 
would be of considerable value. The only other 
speaker, Dr. W. J. Wrazej, said that it was evident 
that mechanical means for the preparation of the 
surface should be avoided, as they tended to cause 
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gome alteration in the structure of the steel. As 
showing ¢he influence of cracks, both in plain-carbon 
steels and in nickel-chromium steels, he referred to 
work in which samples containing 0-75 per cent., 
0-89 per cent. and 1-20 per cent. carbon, and 
0-3 per cent. carbon 3-9 per cent. nickel and 0-6 per 
cent. chromium were quenched in brine after being 
heated to various temperatures in vacuo. Before 
testing the hardness with a Firth Hardometer, the 
specimens had been polished and etched to reveal 
the structure. In the cases of those with the lower 
hardness numbers, inter-grahular cracks had ap- 
peared in the martensite in the vicinity of the 
indentations. The larger the grains of martensite, 
the more visible were the cracks. The nature of the 
cracks had been studied in relation to the complete 
absence of plasticity in martensitic steels, and a 
detailed description of the experiments would be 
given in due course. Tempering even at 100 deg. C. 
prevented cracking. 

Dr. Greaves, in a brief reply, said that the results 
commented on in the paper were obviously not 
representative of a good class of observer. During 
the past few years, however, a number of inexperi- 
enced persons had been brought in and he believed 
the results shown represented a fair average of 
the persons using the equipment. He did not think 
the specimens dealt with were affected by cracking, 
as the steel had been tempered sufficiently to dispose 
of that source of discrepancy. 


DETERMINATION OF NITROGEN BY DIRECT 
NESSLERISATION. 


The last paper considered by the meeting was a 
communication from the Brown-Firth Research 
Laboratories, Sheffield, entitled ‘“‘ The Determina- 
tion of Nitrogen in Ferro-Alloys and Other Materials 
by Direct Nesslerisation without Distillation.”” The 
author, Dr. W. C. Newell, in presenting it, stated 
that ever since J. Nessler, in 1856, had published 
an account of the reactions between ammonia and 
certain complex iodides of mercury, an alkaline 
solution containing iodides of mercury and an alkali 
metal had been widely used for the quantitative 
colorimetric determination of small quantities of 
ammonia. In the usual way these small quantities 
were estimated by distilling off the ammonia in 
the presence of excess caustic soda. An appropriate 
amount of the Nessler reagent was then added to the 
distillate, which consisted of pure water containing 
the nitrogen dissolved in the form of ammonia. 
The direct method, without distillation, for the 
colorimetric determination of nitrogen, however, 
had been applied to the analysis of ferro-alloys by 
the addition of stabilising colloids to the Nessler- 
ammonia coloration. The stabiliser adopted was a 
5 per cent. solution of gum arabic. The application 
of the method to metallurgical analysis had been 
found to be extensive, resulting’in a far simpler and 
speedier method for the determination of nitrogen 
in steel and other alloys. During the past few 
months, a single operator had performed hundreds 
of determinations of the nitrogen content of steel 
and other alloy samples by this method, the results 
of which gave good agreement with those obtaining 
by the vacuum-fusion method and by the conven- 
tional chemical distillation method. 

The reading of Dr. Newell’s paper concluded the 
proceedings and the meeting terminated after the 
President had proposed a vote of thanks to the 
Chartered Surveyors’ Institution for the accommo- 
dation which they had afforded. 





CALENDAR.—Messrs. Ruston and Hornsby, Limited, 
Lincoln, have sent us a useful wall calendar showing 
three months on each page. The firm inform us that 
there is a limited number of the calendars available 
for distribution. 





LONDON-GOTHENBURG SHIPPING LINE.—<According to 
reports received in this country, the Swedish Lloyd 
Company hopes to resume their passenger and cargo 
service between Gothenburg and Tilbury in March, 1946. 
The line will be operated by the vessels Suecia and 
Britannia, at present being used as troopships in Allied 
service. Later on in the spring the company’s new 
5,000-ton m.s. Saga, now being completed at the 
Gétaverken shipyard, will be put into commission on 
the same service. 





RECONSTRUCTION WORK IN THE 
NETHERLANDS. 


A LECTURE on “ Reconstruction Work in the Nether- 
lands” was delivered by Dr. J. A. Ringers before a 
special meeting of the Institution of Civil Engineers on 
Friday, November 23. Dr. Ringers is Minister of 
Public Works and Reconstruction in the Dutch Gov- 
ernment and president of the Dutch Institute of 
Engineers. 

War damage in the Netherlands, said the lecturer, 
took place during three main periods. The first was 
in May, 1940, when hostilities in the northern part of the 
country and in the province of Zeeland brought about 
serious devastation in a small number of towns and 
villages. As a result, 32,000 houses were destroyed, of 
which more than 27,000 were in Rotterdam. In addi- 
tion, the Dutch themselves rendered bridges, railways, 
and canals useless on a large scale. Most of this 
damage was, however, repaired within two years. 
The second period included the damage done by the 
Royal Air Force. The possibilities of repairing this 
diminished as the war progressed. 

The third period covered the gradual liberation of 
the southern provinces when fighting at places like 
Arnhem entailed a very large number of victims. 
Large-scale devastation of numerous costly technical 
installations was also carried out by the Germans. 
This could not be justified on strategical grounds. 
Harbour cranes and wharves, which required costly 
and complicated foundations in the soft soil of the Low 
Countries, were destroyed by explosives, while at 
Rotterdam one of the large dry docks was sunk and 
broken in two. The locks at Imuiden were also de- 
stroyed. During this period the flooding of the land 
from the sea, a measure which from time immemorial 
had been the first line of defence in the Netherlands, 
was undertaken. The areas involved included the 
Wieringermeer Polder, which lay from 6 ft. to 15 ft. 
below sea level and covered 50,000 acres, and the 
Island of Walcheren. The eastern part of the latter 
was, in fact, still flooded. Steps had, however, been 
taken to close the gaps and it was hoped that it would 
be entirely dry again before the end of the year. In 
these flooded areas houses had been undermined to 
such an extent that they had had to be demolished. 
Trees had been killed by the salt water and everything 
was covered with a thick layer of clay and silt. After 
the civil engineers had finished closing the dykes, the 
agriculturalists would set to work again to render the 
soil suitable for cultivation. 

Continuing, Dr. Ringers said that reconstruction in 
the Netherlands was first organised in May, 1940, just 
after hostilities ceased. To begin with, the Germans 
put few obstacles in the way of the Dutch, who they 
hoped to win over by their leniency. When, however, 
they found that this policy was not effective, their 
attitude became more severe and subsequently life in 
Holland was a continuous and sometimes open, but 
more often secret, battle against the intentions and 
methods of the occupiers. Sometimes fearlessness pro- 
duced the best results, especially in connection with 
those activities in which water played a part, as the 
Germans did not feel themselves competent to overrule 
expert, if frequently obstructive, advice. Gradually, 
however, the lack of materials and labour brought 
reconstruction work to a standstill. 

Describing the methods adopted to deal with war 
damage, Dr. Ringers said that compensation on the 
basis of pre-war values plus allowances and interest- 
free mortgages was being arranged. This compensation 
was linked up with the reconstruction of the buildings. 
Opportunities were being taken to carry out the replan- 
ning of towns and villages so that the owner of premises 
had occasionally to rebuild on a different site and in 
accordance with definite architectural standards. 
before the war, 40,000 new houses were being built in 
Holland every year and though, in spite of difficulties, 
a total of 60,000 houses were built between 1940 and 
1945, they were 300,000 houses in arrear. Under the 
Housing Act the initiative for building these houses 
largely rested on the local authorities, but it was now 
being considered whether the central government should 
not draw up a programme of requirements for every 
town in the country. 

In conclusion, Dr. Ringers said that everywhere in 
Holland they were toiling to call forth new life and 
prosperity and had gladly accepted the assistance of 
their allied friends. For instance, the old temporary 
Waterloo Bridge was to be re-erected at Arnhem, and 
he hoped it would stand as a symbol of friendship 
between the two countries. 





TUBE-FORMING MACHINES.—We have received from 
Messrs. Perkin and Company, Limited, Junction Works, 
Leeds 12, a leafiet illustrating some of their machines 
for forming tubular parts such as tin cylindrical con- 
tainers, tubes of strawboard, etc., core-tubes and the like. 
The range covers fully-automatic straight winding 
machines, helical tube winding machines, gluing machines, 
lid-forming machines, etc. : 





OIL SPRAY COLLECTION ON 
THREAD-GRINDING MACHINES. 


Aw interesting method of dealing with a nuisance 
attendant on thread grinding in a particular factory 
has’ been worked out by Messrs. Dallow, Lambert and 
Company, Limited, Spalding-street, Leicester. The 
trouble developed in a department of a works which 
was engaged mainly on thread grinding components for 
the Ministry of Aircraft Production. It consisted in 
the formation of a mist of oil particles and vapour 
which was of such a character that it pervaded the 
whole building, including the offices. The employees 
were thus working under conditions adverse to health 
and, moreover, such electrical fittings as *bus-bars, 
plug-in boxes, etc., became potential sources of danger. 
The Factory Inspector concerned finally insisted that 
preventive measures should be taken, and the problem 
was submitted to Messrs. Dallow, Lambert, who con- 
cluded that the most practical way of solving it was to 
extract the oil particles from the atmosphere, leaving 
the attendant fumes to be dealt with by the mechanical 
ventilation provided in the shop. It may be mentioned 
that attempts had been made previously to remove the 
mist generally by this ventilation system, but they had 
resulted in scarcely any alleviation of conditions inside 
the shop, while trouble was experienced by the creation 
of a deposit of oil on the roof and on the adjoining road. 

The solution proposed by Messrs. Dallow, Lambert, 
and finally adopted, was the fitting. of a hood to each of 
the machines, of which there were eight. This hood 
was suspended on tubular supports attached to the 
slide of the machine, its sides and back enclosing the 
wheel head and its front having a vertical slot in the 
region of the wheel so that the whole operation was 
visible and the longitudinal traverse of the slide was 
not affected. Complete access to the work and wheel 
was, of course, provided. The mist and fumes were 
drawn out of the hood by a fan driven by a motor of 
4 h.p. and were passed through special impinge- 
ment-type filters, the arrested oil from which was then 
drained back to the machine cutting-oil tank. The 
engineer in charge made careful tests soon after installa- 
tion of the apparatus, and a brief summary of his’report 
to the manufacturers of it is given below. After running 
the unit satisfactorily for several days, clean filters were 
installed, weighed, and left under working conditions 
for an hour. At the end of this period the filters were 
removed, and were found to have increased in weight 
by five ounces. 

It was considered that, in spite of using reasonable 
care to prevent spillage of the arrested oil, some 
spillage did occur and some of the oil had already 
found its way back to the tank. It was estimated, there- 
fore, that the oil reclamation per hour per machine was 
six ounces. Since the oil has a density such that 
one ounce is equal to 0-055 pint and the machines 
run for a minimum of 52 hours per week, it was calcu- 
lated that the oil extracted from the atmosphere 
amounted to 2-15 gallons per week per machine. This 
figure was checked against the amount of oil drawn 
from the stores to top-up the machine tanks, which 
amount was approximately 2-5 gallons per week per 
machine. The difference between the two quantities 
can be fairly accounted for by taking into consideration 
the oil adhering to the finished components, the hands 
of the operator, the wheel head, etc., so that the effici- 
ency of the filters is clearly very high. It may be 
claimed that the equipment has a definite economic 
value, since the amount of oil saved works out to 
17-2 gallons per week for eight machines. Apart from 
this saving, the conditions under which the operators 
now work are much healthier and the nuisance has been 
abated in the department generally. In this connection 
it may be noted that, in order to test the atmospheric 
conditions, a piece of clean linen was suspended hori- 
zontally about 18 in. above the fan discharge outlet, 
and after 24 hours consecutive working of the machine, 
no trace of oil could be found on it. Fine air-borne 
swarf, as well as oil particles, is intercepted by the 
filters. 





BRITISH NON-FERROUS METALS RESEARCH ASSOCIA- 
TION.—To mark the 25th anniversary of its foundation, 
the British Non-Ferrous Metals Research Association, 
Euston-street, London, N,W.1, has issued a well-printed 
and produced cloth-bound book in which are set out 
briefly its history, organisation and research policy. In 
an introduction, the chairman, Sir John Greenly, 
K.C.M.G., C.B.E., M.I.Mech.E., states that when incor- 
porated in January, 1920, the Association had a member- 
ship of 18 and an annual income of less than 6,000I. 
At the present time the membership exceeds 370 com- 
panies and the annual income is approximately 50,0001. 
The other chapters in the book are by Mr. A. J. Murphy, 
M.Sc., who deals with the research policy of the Associa- 
tion ; Mr. G. L. Bailey, M.Sc., who describes the organisa- 
tion of the Association; and Mr. W. C. F. Hessenberg, 
M.A., who gives a review of current work and recent 
research results. 
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LABOUR NOTES. 


REPLYING to a question in the House of Commons 
last week, Mr. Isaacs, Minister of Labour and National 
Service, said that during the three months from the 
end of June to the end of September, there was a, net 
reduction of 1,263,000 persons in the Forces, Civil 
Defence, and munitions. It was estimated that in 
the three months to the end of the year there would be 
a further reduction of 2,460,000, making a total for the 
six months of 3,723,000. Not all these were available 
for civilian work. Allowances had to be made for the 
fall in the working population, for unemployment, 
and for ex-Servicemen and women taking their paid 
leave. 





After allowing for these factors, the Minister con- 
tinued, employment in civilian industries and services 
increased in the three months to September by 739,000 
and it was estimated that it would increase by another 
1,561,000 in the last three months of the year. The 
total increase in the half-year ending December 31 
would thus be 2,300,000. That meant that employ- 
ment on home civilian work and exports would have 
increased from 12,312,000 to 14,612,000 during the 
last half of 1945. 


The man-power employed on home civilian work 
and exports, taken as a whole would, therefore, Mr. 
Isaacs said, have been more than half restored to the 
1939 position in a period of six months. Even if there 
were to be no acceleration in the present programme 
of releases from the Forces announced for the first 
half of 1946, a large part of the remaining gap would he 
filled by the middle of next year. 





Squadron-Leader Donner, Conservative Member for 
Basingstoke, asked the Minister of Labour and National 
Service, in the House of Commons last week, if the 
Government would bring to bear the full force of the 
law upon those who instigated strike action contrary 
to the principle of collective bargaining and in defiance 
of the established machinery of conciliation. Mr. 
Isaacs replied that the Government would take all 
necessary steps to protect the public interest, but the 
steps must be determined in the light of the circum- 
stances in each case. He was aware, he added, of 
Section 4 of the Conspiracy Act, 1875, but the power to 
authorise prosecution did not rest with the Government. 





Mr. Shinwell, Minister of Fuel and Power, is consider- 
ing the establishment of a trade-union committee to 
advise him on questions arising out of the nationalisation 
of the mines, and the General Council of the Trades 
Union Congress has appointed seven of its members 
to serve on it. These are :—Mr. Will Lawther of the 
National Union of Mineworkers, Mr. Charles Dukes of 
the National Union of General and Municipal Workers, 
Mr. Arthur Deakin of the Transport and General 
Workers’ Union, Mr. F. W. Bussey of the Electrical 
Trades Union, Mr. Lincoln Evans of the Iron and Steel 
Trades Confederation, Mr. C. N. Gallie of the Railway 
Clerks’ Association, and Mr. George Chester of the 
Boot and Shoe Operatives’ Association. 





The Operative Spinners’ Amalgamation have applied 
to the Federation of Master Spinners’ Associations for 
increases of 10 per cent. on current earnings for spin- 
ners, spinner assistants, and twiner minders. The 
Northern Counties Textile Trades Federation have 
applied to the Cotton Spinners’ and Manufacturers’ 
Association for an increase of 7} per cent. on standard 
rates. Representatives of the Federation—which 
include all the trade unions on the weaving side of the 
cotton industry—are to meet the employers’ Central 
Committee to-day to consider the application. 





The General Council of the Trades Union Congress 
have decided to recommend that benefits payable from 
the Unemployment Insurance Fund should be increased 
by 20 per cent., that the income limit should be raised 
to 6001., and that the waiting period of three days 
should be abolished. 


In a message from Berlin, the Labour correspondent 
of The Manchester Guardian says that the British trade 
union delegation have found problems there which 
are, in many respects, quite different from those in the 
British zone. “‘ The differences,” he says, “‘ are mostly 
based on the different approach of the Russians. As 
soon as they occupied Berlin, the Russians proclaimed 
trade unions free to restart. A central committee was 
set up with eight members, four Communists and the 
rest Social Democrats and Christian Democrats, and 
it set about the job of organising trade unions. At the 
same time, there was activity in the shop level, and 
shop committees were elected by vote or acclamation, 
but in a somewhat haphazard way. These units were 
grouped in unions at the metropolitan borough level, 


and committees resembling trades councils were 
formed.” 





““In September,” the correspondent continues, “ the 
Germans asked for permission to hold delegate elections 
to form a link between these ‘ trades councils ’ and the 
central committee. The three Western Powers asked 
for more information, but meetings were held and 
delegates appointed. All this was contrary to the 
principle of the British Control Commission that the 
organisation should arise from the bottom with the 
union structure and leadership arrived at by secret 
ballot, carefully supervised. At the moment, the 
position amounts to deadlock.” The message is dated 
November 28. 





With the aid of works’ chemists, shop superinten- 
dents and other “ black-coated ’’ workers, technicians 
from other plants, volunteers, and about 30 men pro- 
vided by the Ministry of Labour and National Service, 
Manchester Corporation’s Gas Department was able, 
early in the week, to increase its supplies to consumers. 
The special committee of the National Joint Industrial 
Council for the gas industry, which was appointed to 
consider the terms and conditions of employment of 
gas workers, has completed its report, which is, it is 
understood, to be submitted to a meeting of the full 
council at an early date. 





As was expected, the national delegate conference of 
dockers, on Friday last week, endorsed their negotiating 
committee’s rejection of the employers’ offer on the 
wages’ claim. The resolution adopted was in the 
following terms :—‘‘ This conference, having heard the 
report of the workers’ side of the negotiating committee, 
endorses their action in refusing to effect a settlement 
with the employers on the basis of the offer of 18s. a 
day. In regard to the pieceworkers’ formula, we 
recommend this to our members for acceptance. The 
question of the basic rate and the date of application, 
together with the question of the minimum to piece- 
workers, having been referred to a committee of investi- 
gation, we are not in a position to take any further 
steps on that matter until the report of the inquiry 
is to hand, after which we recommend that the delegate 
conference be recalled at the earliest possible moment 
to hear the result.” 


A further resolution was adopted re-affirming the 
decision to use the constitutional machinery of the 
industry, to ignore any subversive agitation that is 
going on, or which may be created during the next few 
days, and to accept their obligations to their respective 
unions. Satisfaction was expressed that the unions, 
acting through the negotiation committee, were dealing 
with the wage claim and had narrowed the issue in 
dispute to the national daily minimum rate. The 
minimum rate to pieceworkers, and the date of the 
operation of any agreement subsequently reached. 
““ We, therefore,” the conference declared, ‘“‘ urge our 
members to remain at work and to take no notice of 
any advice to the contrary. We expect our members 
to maintain complete solidarity and to remain loyal to 
their unions.” 





The Committee of Investigation appointed by the 
Minister of Labour and National Service—which sat 
for the first time on Tuesday this week—was comprised 
of Mr. Justice Evershed (chairman), Sir Frederick 
Rees, a principal of University College, South Wales, 
Mr. MacDonald,a Professor of Accountaney in Glasgow 
University, Mr. F. N. Hepworth, until recently chair- 
man of the Metal Box Company, Limited, and Mr. J. C. 
Little, a former President of the Amalgamated Engi- 
neering Union. 





The terms of reference were :—“‘ To consider in the 
light of the circumstances, and on the basis of the 
proposals contained in the schedule hereto, the out- 
standing difference in regard to the national minimum 
wage and pieceworkers’ minimum guarantee in the 
port transport industry, and to make recommendations, 
including a recommendation as to the date from which 
any increase should operate.” The schedule contained 
the text of the employers’ latest offer. 





A programme adopted this year by a conference of 
the Colombian National Federation of Petroleum 
Workers contained the following demand :—“ Payment 
of full wages to workers for time during which they are 
performing special tasks as officials of trade unions 
and carrying on negotiations concerning conditions of 
employment ; payment of the travelling expenses of 
workers engaged on trade union business.” Another 
clause in the programme is as follows :—“ Setting up 
a social insurance scheme at the cost of the oil com- 
panies to provide pensions for workers who, after five 
years or more of service in any of the companies are 
obliged to give up work, because of accident, sickness 





or for any other reason.” 





STAINLESS STEELS FOR TURBINE 


BLADING.* . 
By J. H. G. Monypenny, F-.Inst.P. 
(Concluded from page 460.) 


Properties at High Steam Temperatures.—Engincering 
design for steam plant at temperatures up to about 
800 deg. F. is commonly based, in this country and 
probably in others, on tensile properties at atmospheric 
temperature or on yield point or limit of proportionality 
measurements at working temperature. This is not 
to be taken as indicating that creep does not occur jn 
steels at 800 deg. F. or thereabouts, but that it js 
negligible in amount under those stresses. At stil 
higher working temperatures, however, the maximum 
stresses at which creep is still negligible fall quite 
markedly and become the dominant factor on which 
design should be based. Apart altogether from the fact 
that in so doing the basis of design thereby changes from 
elastic to plastic properties—a condition of creep is the 
negation of elasticity—the selection of suitable working 
stresses presents other difficulties. The tensile strength 
of a material at atmospheric temperature has at least 
the merit of being a value which can be determined 
without great difficulty and which, within quite wide 
limits, is independent of the precise method of carrying 
out the test and, while the same cannot be said of 
yield-point determinations at temperatures higher 
than about 500 deg. F., reasonably consistent values 
of proof stress or limit of proportionality can be ob. 
tained if a standard rate of loading and an agreed 
accuracy of measurement are adopted, though precisely 
what significance should be attached to such values 
obtained at temperatures at which creep admittedly 
occurs is another matter. 

By contrast, the determination of the creep strength 
of a steel or other metal at some particular temperature 
is not easy ; it demands rather elaborate equipment, is 
generally very time-consuming, and the values obtained 
are by no means independent of the methods used in 
obtaining them. This results largely from the fact 
that the rate at which a material extends or creeps 
under a steady stress at a particular temperature is not 
a constant quantity, but changes as the period d uring 
which the steel is under stress increases. Most publishea 
data on creep-strength values refer to stresses which 
have produced certain selected rates of creep at 
specified periods of the tests. Different investigators 
have adopted different testing conditions and conse- 
quently values obtained by one investigator, although 
comparable among themselves, are not always directly 
comparable with those of other investigators. Many 
of the data regarding stainless and heat-resisting steels 
have been obtained by determination of the stresses 
producing rates of creep of the order 10-¢ or 10-7 in. 
per inch per hour at the end of tests lasting about 
40 days or more, or of the stresses producing certain 
selected rates of creep in tests lasting only a few hours, 
that is, within the period during which the rate of 
creep is diminishing. Two particular tests of the latter 
type, of which a considerable number have been pro- 
posed, are worthy of note. The requirements of the 
‘“ time-yield ” test, which was originated by the late 
Dr. Hatfield and has since been used by other investi- 
gators, are that the test piece must not extend more 
than 0-5 per cent. during the first 24 hours of the test, 
and that, during the subsequent 48 hours, creep must 
not occur at a rate greater than 10-* in. per inch per 
hour. The “ time yield ” value obtained is determined 
at relatively low temperatures, probably up to 800 
deg. F. or thereabouts, by the amount of initial 
extension, and at higher temperatures by the subse- 
quent rate of creep. The standard creep test adopted 
by the Deutsche Verband fur die Material-prufungen 
der Technik (D.V.M.) determines the stress corre- 
sponding to a rate of creep of 10-5 in. per inch per hour 
between the 25th and 35th hours of the test. 

It will be observed that the permissible rate of creep 
in the German test is ten times that in the Hatfield 
time-yield test; consequently, creep-strength values 
obtained by the German test for a given steel at some 
particular temperature are considerably higher than 
those from the English test. Actually, a comparison 
of available data suggests that, at temperatures up to 
1,000 deg. F. or so, the values obtained from the 
“ time-yield”” test are of the same order as those 
corresponding to a creep rate of 10-5 in. per inch per 
day at the end of a 40 days test—the testing conditions 
frequently adopted at the National Physical Labora- 
tory—and are somewhat higher than those corre- 
sponding to a rate of 10-7 in. per inch per hour—a 
standard used frequently in the United States; 
whereas the D.M.V. results are frequently twice or 
thrice as high as the “ time-yield ” results. The D.M.V. 
method is rarely, if ever, used in this country and the 
main purpose in mentioning it is to point out that the 





* Paper presented at a meeting of the Institute of 
Marine Engineers, held in London on Tuesday, November 
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high values obtained by its use are largely a function 
of the method of test, and'do not necessarily indicate 
that the steels tested have superior creep strength. 

“Time-yield ” values for 12 per cent. to 14 per cent. 
chromium stainless irons and steels and for the austeni- 
tic steels of the 18-8 and 25-20 types generally fall 
within the limits of the cross-hatched bands B and A, 
respectively, in Fig. 4, herewith, and indicate that 
these two types of steel have comparable strengths at 
300 deg. F., but the austenitic steels are considerably 
stronger than the others at higher temperatures. If 
necessary, Still greater strength at temperatures over 
900 deg. F. could be obtained by the addition of about 
3 per cent. molybdenum 4o the 18-8 steels; their 
nickel content would also have to be raised, probably 
to 12 per cent. or 14 per cent., in order to preserve a 
completely austenitic structure. The increase in 
strength at 900 deg. to 1,000 deg. F. thus obtainable 
is of the order of 30 per cent. Few data are yet avail- 
able regarding the strength of some of the other types 
of stainless steels at high steam temperatures. Stainless 
irons containing 16 per cent. to 18 per cent. chromium 
have rather lower values than the 12 per cent. to 14 per 
cent. chromium material, possibly by about 20 per cent. 
As regards the austenitic steels containing about 11 per 
cent. chromium and 36 per cent. nickel, values obtained 
in this country at the rather high rate of creep of 
10-5 in. per inch per hour indicate that they have 
about the same strength as stainless iron at 500 deg. C., 
but are somewhat stronger than the latter at 450 deg. C. 
The author is not aware of any published “ time-yield ” 
values on Monel metal, but the values plotted on curves 
C and D in Fig. 4 were obtained in tests lasting 1,000 
hours or so, for stresses producing creep rates respec- 
tively of 10-* and 10-7 in. per inch per hour. It would 
appear from these results that Monel metal is weaker 
than stainless iron at 800 deg. F., but the difference is 
much less at 900 deg. F. and possibly is negligible at 
1,000 deg. F. It is considerably weaker at all these 
temperatures than the austenitic steels of the 18-8 and 
25-20 types. What fraction of these creep strength 
values should be used as a basis of design is primarily 
a matter for the designer, because much depends on 
the accuracy with which working stresses can be calcu- 
lated and on the value of the factor of safety deemed 
necessary to cover various contingencies ; but, assuming 
that vers stresses can be calculated with satisfying 
accuracy, the author would suggest that working 
stresses should not exceed 50 per cent. to 60 per cent. 
of the “‘ time-yield ” values and be further reduced by 
whatever “factor of safety” is deemed desirable to 
cover contingencies. 

Finally, there is the question of fatigue. Unfortu- 
nately, few data are yet available concerning the 
effects of rapidly alternating stresses over long periods 
of time at temperatures well above atmospheric. Most 
steels, when tested at air temperature under alternating 
stresses with zero mean stress, have fatigue or endurance 
limits equal to 45 per cent. to 50 per cent. of their 
tensile strengths. Stainless steels behave in the same 
fashion except that, in the case of the austenitic steels, 
the value may be slightly lower than 45 per cent. ; it 
seems possible that this latter effect may be connected 
with the relatively high rate at which these steels 
work-harden and which results, for example, in the 
value obtained for their tensile strength being higher 
than would be expected from their Brinell hardness 
values. Fatigue tests on mild steel at temperatures 
above atmospheric indicate that, at high steam tempera- 
tures where creep strength becomes an important factor 
in design, fatigue failures are unlikely to occur as a 
result of alternating stresses if the maximum tensile 
stress in the cycle does not exceed the creep-strength 
value ; if it does exceed the latter value, failure may 
develop either through creep or by fatigue, depending 
on circumstances. 

The tests referred to were carried out in air. In a 
turbine, there is the added complication of steam, wet 
or dry, and again there are few data available. Tests 
carried out by T. S. Fuller, in America, showed that 
when a jet of wet steam at 170 deg. F. was directed 
on the test piece, fatigue limits were reduced, a result 
which might be expected as the test was really one of 
corrosion fatigue. A sample of stainless iron (0-1 per 
cent. carbon, 12-5 per cent. chromium) with a tensile 
strength of 45-5 tons per square inch, similarly had 
its endurance limit reduced. When, however, hard 
nickel steel and stainless iron were tested in an atmos- 
phere of steam at various temperatures and pres- 
sures, air being virtually excluded, the results shown 
in Table VI, were obtained. They indicate that 
fatigue limits are not greatly reduced at moderate 
steam temperatures by contact with steam under the 
pressure and temperature conditions noted. 

Fatigue failures in turbine blading are not unknown, 
though probably comparatively rare. Those which 
the author has met have generally been in root fittings 
and have occurred in blading made of stainless iron 
and of the 18-8 and 12-36 chromium-nickel types of 
austenitic steels, In.all cases, the fatigue cracks had 
originated at sharp re-entrant angles or at roughly 


machined surfaces in the root fitting. Both these 
undesirable features are apt to start fatigue cracks ; it 
cannot be too strongly emphasised that they should 
not be present in root fittings or in any other engineering 
parts which may be subjected to alternating or vibra- 
tory stress. Fig.5,on page 480, shows a typical fatigue 


TABLE VI. 











Conditions of Test. Endurance ay Tons per 
Temp. | Pressure | . | ver 
deg. F. | Ib. per sq. in. Nickel Steel. | Stainless Iron. 





Air, room tem- | 





} 
| = 
— +260 | 427-2 
perature | | 
Steam, 212 .. 0 } +26-0 | +24-1 
» 300 60 | $24-1 | | 24-5 
» «356 140 $28°5 | 28-1 
» 700 ..| 220 £236 | 24-1 
crack which had its origin in a roughly machined 


surface on the side of the root fitting. The production 
of a fatigue crack indicates that alternating or vibratory 
stresses have been produced. The data on fatigue 
limits at temperatures above atmospheric suggest, 
however, that such fatigue stresses have probably 
been somewhat high or, if super-imposed on a static 
tension, have led to a rather high maximum tension 
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in the stress cycle. It may be difficult to determine 
how such stresses have arisen or to understand how they 
can have arisen, but it is a matter which merits thorough 
investigation if future failures are to be avoided. The 
author would draw attention to the need for accurate 
machining, within very close tolerances, of both the 
root and the groove into which it fits, and the importance 
of taking into account the differences in rates of expan- 
sion between the materials used for blading and wheel 
or casing. 

Fabrication and Fitting of Blading—The most 
satisfactory method of producing blading and of fixing 
it into position, from the steelmaker’s point of view, 
would be to machine the blades from heat-treated 
bars of the selected steel and to fasten them by purely 
mechanical means. The steelmaker could then supply 
the selected steel, heat treated to be in its best structural 
condition, with the knowledge that the blading would 
not have had its properties adversely affected by the 
treatment it had received at the turbine maker’s hands. 
Blades of this type are generally integral with their 
roots and the machining of such blading from bars— 
even those of “ rhubarb ” sections, which approximate 
to the overall size of the machined blade—is a rather 
costly and wasteful procedure. Wastage of material 
can be reduced by suitable forging—a method applied 
more particularly to blades of considerable size. The 
necessity for machining all over still remains, however, 
and austenitic steels as a whole are more difficult to 
machine than stainless irons or hardenable stainless 
steels. The difference in machinability seems to be due 
primarily to the much greater rate at which the 
austenitic steels harden when they are cold-worked. 





When machining these steels, it is of the utmost import- 


ance that tools should be sharp, held rigidly without 
play or chatter, and should cut all the time they are 
up to the work; they should never be allowed to rub 
the steel surface instead of cutting it, as the rubbed 
surfaces may be hardened to such an extent as to make 
further cutting difficult, if not impracticable. 

As regards the production of hot-rolled blading sec- 
tions, the 12-14 per cent. chromium irons lead the way 
in ease of production; but steels in all the groups 
which have been described are producible commercially 
in this manner, although there may be difficulty with 
steels of very high nickel content, which are apt to 
crack at sharp edges during hot-rolling operations. 

Accuracy of machining is a major factor in deter- 
mi whether a mechanical root fitting behaves 
satisfactorily and it is important to note that the fit of a 
root fixture will alter with rise in temperature because 
most of the materials used for blading have coefficients 
of expansion which differ from those of the steels 
commonly used for rotors or casings. The latter 
steels expand somewhat faster than the stainless irons 
and the hardenable stainless steels, but appreciably 
slower than the austenitic steels or Monel metal. The 
extent to which these effects may occur is shown in 
Table VII, which gives the amounts by which 
the expansions of the blading materials listed exceed 
that of a typical rotor steel at 750 deg. F. and 900 deg. 
F., and also the calculated stresses thereby set up, on 
the assumption that the average moduli of elasticity 
at these two temperatures are 10,500 tons and 10,000 
tons per square inch. The values for the hardenable 
stainless steels will not differ appreciably from those of 
stainless iron. 


TABLE VII.—Ezpansions and Stresses in Blading 

















Materials. 
Difference in | Calculated Stress 
, er | Induced, 
nches i 
Blading c. per inch Tons per sq. in. 
Material. ; 
750 deg. F. | 900 deg. F. soos | 7s 
Stainless iron | — 0-00057 | — 0-00077 | _— | — 
Monel metal .| + 0-00078 | + 0-00085 | 8-2 | 8-5 
Per cent. Per cent. | 
11 Cr. 36 Ni | + 0-00087 | + 0-00106 9-15 10-6 
25 Cr 20 Ni | + 0-00129 | + 0-00156 13-6 15-6 
18 Cr 8 Ni | + 0-00184 | + 0-00220 19-3 | 22-0 











Much blading, particularly of the reaction type, is 
produced by cold-rolling or drawing, methods by which 
the requisite smooth surface and cross section, within 
narrow limits of size, of a finished blade are obtained 
without the necessity for subsequent machining. 
Steel for such blading should be soft so that it can be 
cold-worked with reasonable ease and, in order that 
cold rolling or drawing may not be too long a provess, 
it is sometimes desired that the hot-rolled bar supplied 
for these operations shall approximate in size and 
shape to the finished article. The relative ease of 
cold-rolling or drawing these various stainless steels 
depends on their initial hardness and the rate at which 
they harden when cold-worked. The stainless irons 
and the hardenable stainless steels are similar in the 
latter respect and hence, in their case, initial hardness 
is the determining factor; the stainless irons are the 
easiest to handle, and the hardenable steels in the order 
of their hardness. The austenitic steels, though soft 
initially, work-harden rather.rapidly and hence gener- 
ally require more interstage softenings than the stainless 
irons. They are producible in rolled or drawn sections 
without undue difficulty, however. 

Brazing or hard soldering is frequently used when 
assembling and fitting blading in position. The solder 
may be either the ordinary copper-zine alloy, which 
requires a temperature of about 1,050 deg. C., or a 
more complex mixture, containing silver in addition 
to copper and zinc, which may melt at as low a tem- 
perature as 700-800 deg. C. The method may be 
employed to fasten together a group of blades and 
distance pieces to form a segment which can be more 
readily fitted into machined grooves in rotor or casing 
than the individual blades, or it may be used in attach- 
ing lacing wires or shrouding strip, or the hard steel 
strips which are frequently fitted to the backs of the 
leading edges of blading in the low-pressure stages to 
prevent erosion by condensed moisture. In the first 
case, the blades and distance pieces, suitably assembled 
together, are frequently immersed to the required 
depth—possibly an inch or an inch and a half—in a 
molten bath of the brazing alloy, which is covered with 
a layer of flux and maintained at the requisite tempera- 
ture; after a suitable time they are withdrawn and 
cooled freely in the air. As a result, the blading is 
heated locally to the full temperature of the bath and, 
from the end so heated to the unimmersed ends of 
the blades, there is a temperature gradient to a value 
not much above atmospheric. The effect of this heat- 





ing, followed by air cooling, on the structure and pro- 
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perties of the steel will depend on the bath tempera- 
ture and the type of steel, but those parts of blades 
of the hardenable stainless steels and irons which reach 
temperatures above 800 deg. C. will be hardened to an 
extent depending on their composition, mainly their 
carbon content, and the actual temperature attained. 

The 12-14 per cent. chromium stainless irons, heated 
to 950 deg. C. or over, may harden to about 300 Brinell, 
whereas the higher-carbon steels under the same con- 
ditions may reach a value of 450-500. The S.80 type 
of steel, containing not more than about 0-15 per cent. 
carbon, would probably reach a maximum value about 
350. This induced hardness may be removed by 
tempering at 700 deg. C. (650 deg. C. for S.80 material) 
and such tempering is almost essential for the harder 
12-14 per cent. chromium steels. The softer stainless 
irons (12-14 percent. chromium) and S.80 steels—unless 
the latter are abnormally high in carbon—retain a 
considerable amount of ductility even when hardened, 
and hence tempering may not be éssential in their case. 
The effect on the 16-18 per cent. chromium stainless 
irons depends on their composition and properties. 
Those which contain no toughening element, and are 
therefore notch-brittle when cold, would not harden 
to any marked extent, but they would become notice- 
ably less ductile and even subsequent tempering at 
700 deg. C. would not necessarily restore the original 
ductility. The special forms of these stainless irons 
which contain a toughening agent harden to some 
extent on cooling from 1,000-1,500 deg. C., but the 
induced hardness is removed and the original ductility | 
restored by tempering at 700 deg. C. On the other 
hand, if a complex copper-silver-zine brazing alloy, 
melting at 700 deg. C., or not much higher, is used, 
the maximum temperature reached by the blading 
need not exceed 800 deg. C., with the result that no 

, appreciable hardening would be produced and subse- 
quent tempering would not be necessary. 

When lacing wires or shrouding strips are brazed 
to blading, using a blow pipe, the effects are broadly 
similar though some difference may be noted. For 
example, temperature control is much less certain and 
hence there is risk of local hardening even when silver 
solders, which melt at low temperatures, are used. 
On the other hand, the hardness produced on one 
blade is frequently removed, at least partially, by 
tempering effects which result from the spreading of the 
blow-pipe flame while adjacent blades are being brazed. 
Hard backing strips to prevent erosion are frequently 
made of high-speed steel and the brazing treatment 
for attaching the strip also serves to harden it and must 
therefore be done at a temperature of 1,050 deg. or 
1,100 deg. C. Subsequent tempering at 700 deg. C. is 
impracticable as it would soften the hard strip. Blades 
so heated are generally made of stainless iron (12-14 per 
cent. chromium) and they retain sufficient toughness 
and ductility, when so treated, to function satisfac- 
torily. Brazing has no detrimental effect on the special 
forms of austenitic steels which do not develop inter- 
granular susceptibility ; the ordinary forms of these 
steels, which, of course, would become susceptible, 
should not be used for blading. 

No account of brazing operations would be complete, 
however, without some reference to the danger of inter- 





granular penetration of the steel by the molten brazing 
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alloy. It has been known for at least 20 years that 
steels are liable to crack if they are under tension while 
in contact with molten brazing alloys. In 1924, Mr. 
H. M. Duncan, of Messrs. C. A. Parsons and Company, 
reported the occurrence of such cracks in 3-per cent. 
and 5-per cent. nickel steels, and experiments carried 
out by the late Dr. Hatfield showed that the cracking 
was due to the steel being under tension while in 
contact with the brass. Three years later, Dr. Genders* 
showed that mild carbon steel cracked in a similar 
manner and further papers have made it clear that 
many, if not all, steels, including austenitic steels, 
suffer in the same fashion. It has also been demon- 
strated that steels in contact with molten brazing 
alloys do not crack in the absence of tensile stress. 
Cracks produced in this way are intergranular and they 
contain larger or smaller amounts of the brazing alloy. 
If the latter is present in ample quantity, the cracks 
are likely to be filled with brass, but, as Dr. Genders 
has shown, a very thin coating of brass on the steel 
surface is quite effective in producing cracks and, in 
such cases, the small amount of brass present appears 
to follow the apex of the crack as it extends through the 
steel, the already formed portion of the crack being 
then frequently filled with flux. 

It follows that care must be taken that blading is 
not under tension while it is actually in contact with 
molten brazing alloy. This is generally not difficult 
to arrange where single brazed joints are concerned, but 
may be more difficult when blade segments are produced 
by brazing root fittings, shrouding strip and intermediate 
lacing wires; unless the sequence of operations is 
arranged so that the blades are free to expand when 
heated, local stresses of considerable magnitude can 
easily be set up. They may be more or less transient, 
but if they develop while the blades are in contact with 
molten brass, cracking is very likely to occur. For 
the same reason, splashing of the brazing alloy on 
parts of a blade surface where no brazed joint is located 
should be avoided, as it provides additional areas 
where cracking may occur. Fig. 6 shows three blades 
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in a segment which had been badly splashed on 
the convex surfaces near the trailing edges; in the 
small area photographed, there are eight cracks, indi- 
cated by arrows, all of them connected with and due 
directly to the splashing of molten brass. 

The intensity of the stresses set up in a blade by 
local heating will increase, other things being equal, 
with the coefficient of expansion of the material of 
which the blade is made. For this reason, more care 
is required in dealing with the austenitic steels than 
with stainless irons and the hardenable stainless steels ; 
these two latter types are, in fact, less liable to cause 
| trouble in this way than ordinary mild steel. Brazing, 
| although a convenient means of making joints, has the 
| range of its usefulness limited on account of the very 
| rapid fall in its strength as temperature rises. Curves 
| A and B in Fig. 7, on this page, are plotted from data 
| obtained at the National Physical Laboratory regarding 
|the creep strength of a rolled bar of 60-40 brass. 
| Curve A refers to stresses producing the rate of creep 
—10-5 in. per inch per day—adopted as standard by 
the Laboratory and shows the very low strength of the 
brass at temperatures above 450 deg. F.; even at the 
very rapid creep rate of 10-* in. per inch per day (curve 
B), the creep strength value is equally low at 500 deg. F. 

The vanes of nozzle boxes are sometimes inserted in 
position by “‘ casting-in.” The vanes are inserted in 
their proper positions in the mould into which the 
metal forming the box—bronze or cast iron—is to be 
cast. During the operation, the vanes are heated above 
the melting point of the metal forming the box and after- 
wards they cool down more or less rapidly, depending on 
the size of the casting. If bronze is the metal used, 
considerations of rates of expansion and contraction 
as well as the possibility of electrolytic action suggest 
the austenitic steels as the most suitable material for 
the vanes. It should be remembered, however, that 
intergranular penetration occurs as readily with bronze 
as with brass if the steels are under tension while in 
contact with the molten alloy. Experience indicates 
that the danger of cracking occurring is much reduced 
if the steel vanes are coated with a thin film of some 
non-conducting medium which prevents instantaneous 
contact of the steel with the molten bronze when the 
latter is poured into the mould. When cast iron is 
used for the nozzle box, vanes of stainless iron (12 per 
cent. to 14 per cent. chromium) or steels of the S.80 type 
(containing up to 0-15 per cent. carbon) are suitable for 
the vanes. Some diffusion of carbon may occur into 
the part of the vane actually embedded in the cast iron, 
but the projecting part retains sufficient ductility to 
function properly. 

At high steam temperatures, built-up constructions 
from forged steels are much to be preferred. Curves 
C and D in Fig. 7, forexample, give values obtained at 
the National Physical Laboratory for the creep strength 
of phosphor bronze ; curve C relates to stresses produc- 
ing a rate of creep of 10-5 in. per inch per day and shows 
that the bronze retains very little strength at 700 deg. 
F. ; while even if the very high creep rate of 10-* in. 
per inch per day was considered allowable, the creep 
stress falls to a similar low value at 800 deg. F., as 
shown in curve D. For built-up constructions, the use 
of austenitic-steel vanes in a box of non-austenitic steel 








* Proc. Inst. of Metals, vol. 37, page 215 (1927). 





is undesirable on account of differential expansion. 
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THE MICRO-SPECTROGRAPHIC 
ANALYSIS OF STEEL 
SEGREGATES.* 


By J. Convey, M.Sc., Ph.D., F.Inst.P., and J. H. 
fi OLDFIELD. 


Tue progress of spectrochemical analysis of metals 
and alloys is exemplified by the numerous publications 
on the subject during the past three or four years. A 
valuable contribution is the book by Twyman,t which 
is a very up-to-date and comprehensive survey of the 
complete subject. This and similar publications issued 
in recent years describe the principles of modern 
spectrochemical analysis and discuss the problems 
affecting the accuracy and consistency of the results. 
One of the most important variables met with in the 
analysis of metals and alloys is associated with the 
heterogeneity of the material under examination. This 
heterogeneity is especially evident in steels as segre- 
gates. For routine spectrochemical analysis of steel, 
Barkert minimised the effect of heterogeneity of com- 
position on the results by superimposing six exposures 
to give one spectrogram, each exposure being made for 
a different position of the sample. This work eventu- 
ally led to the application of spectrographic methods to 
the analysis of segregates in steel. A highly localised 
spark was used for the examination of minute areas of 
the sample. 

The present investigation is a continuation of the 
authors’ earlier work,§ and although similar in many 
respects to the technique of Scheibe and Martin|| has 
developed independently. Segregation in steel is 
examined by traversing the sample with a highly 
localised condensed spark in conjunction with a moving 
spectrographic plate. This particular simple type of 
source is capable of a higher sensitivity to small differ- 
ences of alloy content and is more intense than that of 
Scheibe’s method. Although the amount of erosion of 
the specimen is greater, the results presented in this 
paper support the adopted technique for the analysis 
of the type of segregates met with in large steel forgings. 
The following account presents in detail the progress 
of the investigation of the variation in element concen- 
tration across segregates in steel. Seven elements were 
studied, namely, silicon, manganese, nickel, chromium, 
molybdenum, vanadium and carbon. 

In the development of a spectrochemical method for 
the quantitative analysis of steel] it was found necessary 
to superimpose six exposures, taken at different posi- 
tions on the surface of the sample, in order to give a 
true representation of the average composition of the 
sample. The necessity for superimposed exposures was 
due to the degree of heterogeneity exhibited by the 
samples examined, particularly those taken from large 
masses of steel on which a relatively small amount of 
work had been done. Effects of segregation were 
examined by positioning the centres of the segregates 
immediately below the point of the upper graphite 
electrode and sparking ; tests were also made in posi- 
tions clear of the segregates. This method yielded, at 
least, a qualitative estimate of the composition of 
metallic segregates. A modification of this technique 
was made by the authors,tt whereby the area of the 
segregate affected by the sparking was smaller (the 
diameter of the crater being reduced from 1-02 mm. 
(0-04 in.) to 0-31 mm. (0-012 in.)), and spectrograms 
were obtained from single exposures. This resulted in a 
quantitative analysis of segregates. For convenience, 
the conditions provisionally adopted are given below : 

Instrument used 

Wave band -. 2,200-3,000 A. 

Width of slit ... - 0-0015 cm. (0-006 in.). 

Distance of electrode 


. Hilger E.1 quartz spectrograph. 


from slit --- 10 cm. ( 4 in.). 

Width of spark gap ... 0-038 cm. (0-015 in.). 

Voltage es --- 15,000 (open circuit). 

Added inductance . Nil. 

Upper electrode . Silver rod (7 mm. in dia.), 
nipple-pointed, height of 
nipple point, 1-50 mm. 
(0-05 in.), angle 36 deg., 
oxidised by pre-sparking 
for 15 sec. 

Plate ... see .-- Kodak Photoscript B.10. 

Exposure time - 15 sec. 





* Contribution from the Bragg Laboratory, Naval 
Ordnance Inspection Department, Sheffield, entitled 
““A Micro-Spectrographic Method for the Quantitative 
Analysis of Steel Segregates,’’ submitted by the Inclusions 
Sub-Committee of the Committee on the Heterogeneity of 
Steel Ingots at the autumn meeting of the Iron and Steel 
Institute, held on November 22 and 23, 1945. Abridged. 

t+ The Spectrochemical Analysis of Metals and Alloys. 

1941). Griffin and Company, Limited, London. 

t See ENGINEERING, vol. 147, page 572 (1939). 

§ See ENGINEERING, Vol. 152, page 298 (1941). 

|| Spectrochimica Acta, vol. 1 (1), page 47, 1939). 

| Barker, loc. cit. 

tt Barker, Convey and Oldfield, loc. cit. 





A one-solution developer of the following composition 
was used :— 


Metol ... 5-0 g. 
Hydroquinone me a6 11-0g. 
Sodium sulphite (anhydrous) 65-0 g. 
Sodium carbonate (anhydrous) 45-0 g. 
Potassium bromide . 1-5 ¢. 


Made up with water to 5,000 c.c. 
A system of pyrogallic-acid traps containing a solu- 
tion of 10 per cent. pyrogallic acid in 10 per cent. 
sodium hydroxide was connected to the aspirator con- 
taining the developer. Details of this system are to be 
published separately. The plates were immersed in 
100 ce. of the developer and developed for 90 seconds, 
at a temperature of 67 deg. F., the solution being 
agitated by random hand-rocking. The developed 
plates were fixed for three minutes in an acid fixing bath 
of the following composition :— 


Solution A: 
Sodium thiosylph 200 g. 
Water “ae 1,000 c.c. 
Solution B: 
Potash alum 15 g. 
Sodium sulphite 15g. 
Glacial acetic aci 12 c.c. 
Water pe 150 c.c. 


Solutions A and B were made separately and then 
mixed together in the same container. 

The plates were washed in running water for 20 
minutes and, finally, in distilled water, and then dried 
in air at room temperature. The dark room was 
thermostatically controlled at 67 deg. F. To indicate 
segregation specimens were etched with Oberhoffer’s 
reagent. A Hilger non-recording micro-photometer was 
employed throughout. In Table I are recorded the 


TABLE I.—Spectral-Line Pairs. 





| 
| 
| 


Composition 





Element. Classification. Wavelength Range. 
| A. Per cent. 
—_——_— 
oe Sil. | 2881-578 ae 
Silicon Fe.I. 2874-172 0-05-0-60 
} 2933 -06! 
Manganese - I | oo = 0-05-1-00 
(| Ni.II. 2416-138 ae 
— f Fe. lI. 2415-063 O-05-5-58 
ais | Nil. 2312-916 1-00-5-00 
Fe. II. 2312-034 
Chromium 5g a 0-05-1-60 
Molybdenum ogy panto 0-05-1-00 
‘4 or . 
Vanadium bn ante } 0-05-0-50 














spectral-line paire used in the analyses. It was shown 
in the earlier work that tests on small bars of nickel- 
chromium-molybdenum stee] in which any segregates 
present were of negligible dimensions gave a repro- 
ducibility of satisfactory order. Tests on specimens 
from large forgings of nickel-chromium-molybdenum 
and nickel-vanadium steels showing marked segregation 
gave higher values for all elements in the segregates, as 
compared with the respective values for the matrix of 
the steel. A more detailed examination of the results 
showed variations in composition to occur within a 
single segregate. An attempt was made, therefore, 
to determine the graduation in composition across a 
segregate. This was done by a careful location of the 
actual points tested, so that their positions relative to 
each other lay in a straight line. 

Owing to the stringent optical conditions required 
by the spot method, it proved to be a difficult task to 
control a specified location of the sparked areas when 
investigating the varying composition of a segregate. 
It was therefore necessary to develop a technique 
whereby a continuous analysis of the variation in 
composition across a segregate could be made. Such 
a method was considered possible if the sample could 
be guided under a stationary upper electrode, while 
the photographic plate on which the spectrum was 
being recorded moved downwards across the camera 
aperture of the spectrograph. Thus, a spectrogram 
would be obtained on which the spectral lines vary in 
density over their length according to local changes in 
the composition of the specimen along the path of the 
spark. 

The requirement was that the spectrograms would 
be of the same order of density as those obtained with 
the spot-spark technique, i.e., with respect to a 3-mm. 
length of spectral line, produced by a stationary 
exposure of 15 seconds. By means of Meccano parts 
a system of transmission was designed and built as 
shown in Fig. 1, on page 482. This system resulted 
in a synchronised movement of the sample and the 
photographic plate, and produced a spectrogram with 
lines of the required density. 

The traversing gear is actuated by a »4-h.p. motor 
running directly from the main alternating-current sup- 


ply at 200 volts. A system of chains and sprockets | 





makes it possible to vary the traversing rate as desired ; 
the sprocket sizes are 14, 18, 28, 36 and 56 teeth. The 
microscope stage supporting the sample under examina- 
tion can be adjusted to different heights to permit the 
investigation of samples of different thickness. The 
traversing gears allow for the independent motion of 
the spectrographic plate or the sample. 

The first tests were made on a nickel-chromium- 
molybdenum steel bar of small section, in which the 
ingot structure had been well broken down and in 
which there was relatively little evidence of hetero- 
geneity. This specimen is designated assampleC. The 
experimental conditions, except those demanded by 
the traversing, were as previously given for the spot- 
spark method. Two successive traverses of two minutes’ 
duration: were made, covering a total traversed length 
of specimen of approximately 5mm. The spectrogram 
obtained consisted of well defined uniform spectra] 
lines of length approximately 30 mm. The densities 
of the respective spectral-line pairs for each element 
was measured in 2 mm. steps on a Hilger non-recording 
microphotometer. As a trial, the relative percentage 
contents of the elements present were determined from 
standard curves obtained previously by the spot-spark 
technique. In consistency the results compared 
favourably with those obtained during the earlier work 
from the spot-spark test analysis on the same sample. 
Using the same conditions as above, an exposure was 
then made by traversing across the segregate in a nickel- 
chromium-molybdenum steel used in the previous work, 
(sample A). That is, two collinear successive two- 
minute traverses were made across the segregate at 
an angle of 45 deg. with its longitudinal axis. The 
results obtained are illustrated in Fig. 2, on page 482. 

Fig. 2 shows the percentage content of each element, 
as obtained from the measurement of the density of 
each 2 mm. of the respective spectral-line pairs, plotted 
against the corresponding traversed distance of the 
sample. The dotted line in Fig. 2 represents the break 
in continuity of the traverse. In spite of this inter- 
ruption in the exposure the apparent continuity of 
the results is very marked, a feature which was observed 
in later work. The difference in the percentage com- 
position between the main segregate and non-segregated 
material compares quite favourably with that obtained 
by the spot-spark technique, although no standardi- 
sation of the method had been made. For tests across 
fairly large segregates, however, it was necessary to 
increase the length of the traverse and so obtain an 
analysis of a segregate with one traverse and not with 
a series of exposures. This required traverses of the 
order of 7 mm. in length, and the question arose, how 
would the silver nipple electrode respond to such pro- 
longed exposures? Tests were therefore made to 
determine the extent of erosion of the electrode nipple 
due to a prolonged period of sparking. A series of 
measurements of the length of the electrode nipple 
was taken before and after periods of sparking varying 
in magnitude from 5 seconds to 10 minutes. No 
serious diminution in the length of the electrode nipple 
was observed after an initial spark period of 15 seconds 
up to a continuous spark period of 8 minutes. During 
the first 15 seconds an average of 0-2 mm. was observed 
in the height of the electrode nipple. 

In addition, specially prepared electrode-tips of 
10 per cent. and 20 per cent. platinum-iridium alloys 
were tested for spark durability. The results were 
negative, as these electrodes exhibited selective sparking 
which resulted in an irregular-shaped and larger crater. 
In view of these results it was decided to continue all 
future work with the silver electrodes. The steel 
sample C mentioned above was then traversed for 
7 minutes. This exposure gave spectral lines of length 
5-4 cm., as recorded on the spectrographic plate. The 
spectrogram is reproduced in Fig. 3, on page 482, 
which shows the clarity and uniformity of the spectral 
lines throughout their length. Such a spectrogram is 
a good indication of the continuity and smooth motion 
of the mechanical functioning of the assembled appa- 
ratus illustrated in Fig. 1. 

The effect of the traverse sparking of the steel sample 
produces a crater (Fig. 4, page 482) which is very 
uniform in width and depth throughout its length. The 
width and depth are 0-4 mm. (0-015 in.) and 0-02 mm., 
(0-0008 in.), respectively. The sparked area on the 
left is shown with corona and that on the right without 
corona. The corona is removed by lightly rubbing 
with a damp polishing cloth. The results of the 
traverse of steel sample C are plotted in Fig. 5, page 483, 
and these confirm the observations established by pre- 
vious spot-spark tests. Tests to ‘obtain a measure of 
the localisation of the emission were made by spark- 
traversing the inset steel bar used in the earlier work, 
namely, a Ni-Cr-Mo alloy-steel bar set in a block of 
mild steel which contained only traces of the alloying 
elements nickel, chromium, molybdenum, etc. The 
spark traverses were made in opposite directions, 
namely, from the mild-steel block to the inset alloy 
steel and then in the reverse direction. The results 
obtained established that the emission from the 
secondary discharge, which forms a halo around the 
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main crater owing to the primary discharge, is negli- 
gible, as the plotted results exhibited a sudden change 
in content when the spark traverse crossed the junction 
of the two steels. The segregate in steel sample A 
was then spark-traversed for 7 minutes, and the 
results obtained were similar to those plotted in Fig. 2. 
It was reasonable, therefore, to assume that the method 
of traversing was applicable to the problem under 
consideration. 

With the addition of the rate of traverse of the 
sample, 0-9 mm. per minute, and the rate of fall of 
the photographic plate, 7-7 mm. per minute, to the 
experimental conditions given earlier for the spot- 
spark method, the method of spark-traverse analysis 
was standardised as follows. Exposures were obtained 
from eight chemically standardised steels under the 
conditions stated above. From the results, standard 
calibration curves were prepared relating the log ratios 
of the respective spectral-line densities to the percentage 
contents of elements present. Each point on the 
standard curves represents the average of approxi- 
mately thirty density readings obtained for the respec- 
tive elements in the eight standard steels. The curves 
are similar to those obtained in the earlier work.* 
The segregates in the steel samples A and B were tra- 
versed, and the resulting spectrograms calibrated 
according to the above-mentioned standard curves. 
The results are similar to those given above. Another 
steel sample, D, cut from a forging of composition 
similar to sample A and containing segregation of a 
similar nature was also examined. Fig. 6, opposite, 
shows the macrostructure and the segregate of sample D 
before sparking. Several traverses, each of approxi- 
mately seven minutes duration, were made across the 
longitudinal section of the segregate in the positions 
shown in Fig. 7. The observations for the two outer 
traverses in Fig. 7 are presented graphically in Figs. 8 
and 9, respectively. 

As usual, high average content for all elements was 
obtained on the segregates, with the greater percentage- 
content increases for manganese, molybdenum and 





* Barker, Convey and Oldfield, See ENGINEERING, vol. 
152, page 298 (1941). 





vanadium. Furthermore, marked variations in com- 
position were shown to exist within the segregates. 
The traverse on the extreme right in Fig. 7, the analysis 
of which is shown in Fig. 9, was made in a direction 
opposite to the other three traverses. From the macro- 
prints (Figs. 6 and 7) one would expect comparatively 
similar results for each traverse. This feature is 
exemplified in Figs. 8 and 9. 

In accordance with the adopted technique the steel 
samples were polished and then etched with Ober- 
hoffer’s reagent in order to reveal the macrostructures 
and the segregates. It was decided, therefore, to make 
a series of exposures on the steel sample C in the 
polished-unetched and _ polished-etched conditions, 
respectively, in order to observe the effect, if any, of 
the etching of the samples. The results indicated only 
a very slight positive shift in content for each of the 
elements measured with respect to the unetched 
samples. This shift disappears when the observations 
for the unetched condition are calibrated against 
unetched standards. The results under both conditions 
were identical. 

All spectrograms obtained during the course of the 
previous investigation were carefully examined for the 
carbon content of each of the steel samples. The 
results obtained were very unsatisfactory. Unfortun- 
ately the’ only available carbon spectral line in the 
adopted spectral region 2200-3000 A is the doubly 
ionised carbon line 2296-8 A. Under the exposure 
conditions previously described this carbon line is 
very weak, and also suffers a rapid decrease in intensity 
as the traverse progresses, i.c., the carbon emission 
rapidly diminishes. This difficuity is due to the spark 
gap becoming saturated with the ions of the metallic 
elements, and these ions will do most of the work of 
current transfer in the spark at a lower potential than 
that required to excite the non-metal carbon, , particu- 
larly for the emission of the C.II1.2296-8 A wave- 
length. For uniform carbon emission, therefore, two 
problems required to be solved: (1) that of increasing 
the effective steady-state potential of the spark gap 
so as to favour the emission of the C.IIT.2296-8 A line. 
and (2) that of increasing the photometric density of 
the C.III.2296-8 A line as recorded on the spectro- 
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graphic plate. Question (2) was answered by moving 
the source towards the spectrographic slit in 1-cm. 
steps. This gesulted in an increase of the recorded 
C.111.2296-8 A line density. At a position 7 cm. from 
the slit the image of the source just filled the collimat- 
ing lens of the spectrograph ; this limiting position of 
the source relative to the slit was therefore adopted for 
future tests. 

In addition to the above change, the rate of fall of 
the photographic plate was reduced to approximately 
§ of its previous speed, and a further increase in the 
carbon-line density was obtained. To increase the 
steady-state potential of the spark gap several tests 
were made. The first test was the use of an auxiliary 
spark gap, varying in width from 2 mm. to 6 mm., 
in series with the analysis spark. A general increase 
in the density of the spectrogram was observed, includ- 
ing the carbon line 2296-8 A. The appearance of 
higher-order spark spectral] lines indicated an increase 
in the potential across the spark gap. In spite of this 
success, however, the method had to be abandoned, 
as the silver-electrode tip underwent an appreciable 
erosion in all tests, and a marked increase in tempera- 
ture of the test sample was observed. A second series 
of tests was made using a rotary spark interrupter. 
The latter was driven by a motor which completed the 
circuit for only a short time every half-cycle of the 
alternating-current mains by means of a subsidiary 
spark gap. This rotary spark gap was in series with 
the main spark and thus permitted only the first of 
each train of sparks to occur between the steel sample 
and the silverelectrode. Asin the previous experiment, 
an increased and more stable carbon emission was 
obtained, but there was an extensive breakdown of 
the tip of the silver electrode. Other methods of 
attack were, therefore, sought. 

As the traverse progresses, the temperature of the 
steel sample rises, thus increasing the quantity of 
metallic vapour present in the spark gap and lowering 
the degree of electrical excitation. Tests were made 
with a view to reducing the heat generated in the 
sample during sparking and so preventing a too abun- 
dant emission of metallic vapour. The tests were 
made on the homogeneous steel sample C; this was 
traversed at room temperature for seven minutes, 
then cooled in carbon-dioxide snow for two hours and 
then traversed again for another seven minutes; the 
procedure was then repeated. Although the pre-cooling 
of the sample resulted in a slight increase in the carbon 
emission, the carbon-line density was still observed 
to decrease as the traverse progressed. The ionic 
state of the spark gap, therefore, was not essentially a 
thermal effect. This failure led to a more mechanical 
attack, namely, a sweep of the spark gap with a current 
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of air to remove the excess ionised vapour. The 
requisite pressure of cold air was adequately maintained 
by a small hair-dryer and a ten-litre aspirator as a 
reservoir. The air was dried by passing through 
calcium chloride and cotton-wool traps, and the pressure 
measured by means of a manometer gauge. The air 
blast was directed on to the spark by means of glass 
tubing of 4 mm. internal diameter. 

A test was made on steel sample C during a traverse 
of 7 minutes, using a current of air at a pressure of 2 in. 
of water incident on the spark gap. A marked increase 
in the general density of the spectrogram was observed. 
In addition, the density of the carbon line 2296-8 A 
was enhanced and showed no sign of any decrease of 
density as the traverse progressed. A comprehensive 
comparison of the spectral lines recorded during the 
traverse of the steel sample C with and without an 
air current, respectively, was made for 3-minute 
traverses, and the spectrograms recorded on the same 
plate. The increase in overall density of the spectro- 
gram with air blast as compared with that without air 
blast was very marked. Close examination revealed 
the emission of a few extra spectral lines, probably of a 
higher order of ionisation. 

A series of exposures for various incident air pressures 
was then made. Only a very small relative increase 
in the spectral-line density corresponding to the 
variation of the air pressures through 3, 1, 2, 4, 6, 8 and 
10 in. of water was found. At the higher pressures the 
spark tended to be blown from its course, and thus the 
sparked crater area was not uniform in width. The 
air current of lowest pressure (4 in. of water) was there- 
fore adopted. The air current was also directed at 
different angles to the line of traverse. Furthermore, 
tests were made with two and three simultaneous air 
currents, one at right angles to, the others in the 
direction of and opposed to, the line of traverse. It 
was found inadvisable, however, to use more than one 
current of air; this should be directed at right angles 
to the line of traverse at an angle of incidence of 
approximately 45 deg. from the direction of the slit. 
Furthermore, during the above tests it was found 
advisable to use the initial rate of fall of the photo- 
graphic plate, namely, 7-7 mm. per minute. Under 
these new conditions the width of the crater was 
observed to be 0:64 mm. (0-025 in.), which is 0-24 mm. 








Fic. 6. MACROSTRUCTURE OF SAMPLE D. x 1-6. 
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(cese.) Distance 
(0-010 in.) greater than the crater obtained without 
the air blast. 

This small incident current of air appears to fulfil 
the purpose of sweeping the excess metallic ions from 
the spark gap, and the potential between the silver 
electrode and the sample is maintained at a higher and 
more uniform level. This increase in the steady-state 
potential between the electrodes favours the spectral 
emission of carbon, hence the ability to determine 
the carbon content of nickel-chromium-molybdenum 
steels. It is hoped that a critical consideration of 
carbon determination will be presented in a later paper, 
as further work is under way to examine the effect, if 
any, of the physical condition of the steel with respect 
to carbon emission. 

Four carbon steels were traversed, and Fig. 10 illus- 
trates the standard calibration curve relating the log 
ratio of the carbon spectral-line 2296-8 A to the iron 
line Fe 2311-2 A to the percentage of carbon present as 
obtained from the results. Each point on the curve is 
the average of thirty spectral-line density readings. 
This standard calibration curve exhibits a good varia- 
tion in the spectral-line density with respect to the 
changes in carbon content between 0-15 per cent. and 
0-95 per cent. The standard steels were similarly 
traversed, and calibration curves obtained for the 
elements manganese, nickel, chromium, molybdenum, 
vanadium and silicon. The spectral line pairs used 
were those given in Table IT. 

In order to justify the method, rigorous tests were 
made ; in addition to the steel sample C, three specially 
prepared well-worked bars of steel of different com- 
position were traversed. These samples were all 
relatively homogeneous. Fig. 11 illustrates the results 
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TABLE II.—Spectral-Line Pairs. 
; Composition 
Element. Class‘fication. | Wavelength. Range. 
a. Per cent. 
Silicon Be — a } 0-05-0-60 
Manganese — pln 0-05-1-00 
Ni. 2416-138 = 
a | Fell. 2415-063 0-06-1-50 
2 Ni.IL 2312-916 1-00-5- 
Fe.II 2312-034 00 
cwomum {/ SIE | 2778S o.05..50 
Molybdenum 4 ped 0-05-1-00 
Vanadium { Mord ae i ptf 0-05-0-50 
carton {] Gi | 88S oso. 
TABLE III.—Results of Traverse Across Inset Bar. 
Ni. | Cr. | Mo. | Cc. 
! 

Per cent Per cent. | Per cent. Per cent. 
2-51 0-86 0-66 0-26 
2-51 0-85 0-68 0-27 
2-51 0-84 0-68 0-27 
2-48 0-86 0-66 0-28 
2-55 0-81 0-66 * 0-27 
2-55 0-86 0-68 0-27 
2-51 0-85 0-66 0-27 
2-49 0-84 0-66 0-27 
2-56 0-82 0-67 0-28 
2-49 0-80 0-66 0-29 
2-43 0-79 0-63 0-29 
2-34 0-77 0-63 0-29 
1°85 0-67 0-54 0-27 
0-69 0-30 0-25 0-15 
0-10 0-15 0-06 0-05 
0-05 0-15 0-04 0-05 
0-05 0-16 -- 0-05 
0-07 0-16 —_ 0-05 
0-05 0-16 — 0-05 














obtained on one of the bars and establishes the claim 
of homogeneity of content. 

Another test was made on the previously mentioned 
inset bar, and the results are given in Table III. The 
results give a critical measure of the sensitivity of the 
method for the detection of differences in composition 
along the path of the traverse. This test was repeated, 
but the traverse was made in a direction opposite to 
the one above. The results were as expected, and were 
quite similar to those given in Table III. With this 
evidence to confirm the method, tests were made on 
the steelsamples A, Band D. The percentage contents 
observed for the elements silicon, nickel, manganese, 
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chromium, molybdenum and vanadium confirmed those 
obtained by the traverse-spark method without air 
blast and the spot-spark method. However, there was 
now the addition of the analysis of the carbon variation 
across the segregates. It is hoped that this paper will 
be followed by a detailed and critical consideration of 
the sensitivity and applicability of the method to other 
metallurgical problems, such as the analysis of inclu- 
sions and welded structures. 

The authors wish to express their appreciation of the 
encouragement which they have received from Mr. 
F. G. Barker, Superintending Scientist in the Bragg 
Laboratory, throughout the preparation of this paper, 
and for 7 facilities which he has placed at their 
disposal. They also wish to thank all those who have 
kindly assisted them in this work, especially Mr. J. 
Cross and Mr. G. P. Mitchell. Finally, their thanks are 
due to the Director of Scientific Research, Admiralty, 
for permission to publish the paper. 





NOTES ON NEW BOOKS. 


A Geology for Engineers. By F. G. H. Buytu, M.Sc., 
F.G.S. Second edition. Edward Arnold and Com- 
pany, 41-43, Maddox-street, London, W.1. [Price 
21s. net.] 

In reviewing, on page 502 of our 156th volume (1943), 
the first edition of this useful text-book, we suggested 
various directions in which it might be amplified with 
advantage. The author, who is lecturer in engineering 
geology at the Imperial College, London, has accepted 
some of these suggestions in preparing the second 
edition. New matter, relating chiefly to rivers and 
alluvium, marine action and coastal works, and to 
glacial deposits, has been incorporated in the first 
chapter, which deals with physical geology ; and the 
appendixes on soil mechanics and on geophysical 
prospecting, contributed by Mr. A. W. Skempton, 
M.Se., and Dr. J. McG. Bruckshaw, M.Sc., respectively, 
have been revised by them. Good as the book is, 
however, we feel that it would be improved by a still 
more liberal infusion of instances drawn from civil 
engineering practice, presented in sufficient detail to 
satisfy the needs of the student without obliging him 
to refer to the sources quoted, some of which may not 
be readily accessible. The consultant or contractor 
who urgently requires such information, and needs it 
in extenso, is usually in a better position to obtain it. 


The Diseases of Electrical Machinery. By G. W. 
Sruspsines, B.Sc., F.Inst.P., A.M.ILE.E. Second 
edition. E. and F. N. Spon, Limited, 57, Haymarket, 
London, S.W.1. [Price 10s. 6d.] 

Tus is an elementary book, intended for “ electri- 

cians, apprentices and power plant engineers.” It is 

stated in the preface that ‘the reader is supposed to 
be familiar with the appearance of electrical machines 
and to know that the voltage of a circuit depends 
upon its resistance and upon the current it carries. 

No other technical knowledge is required.” As it is 

impracticable to regard the book from the point of view 

of an individual conforming with this specification, it 
is difficult to judge the validity of the claim made. 

Much depends on what is meant by “‘ the appearance 

of electrical machines.” The admirably clear instruc- 

tions of which the book is made up cover, among 
others, such matters as weakening the effect of inter- 
poles by filing the pole pieces or shunting the windings 
by inserting a diverter resistance. An operation of this 
kind could not safely be entrusted to a man familiar 
merely with the “ appearance” of a direct-current 
motor. For this point of view, the usefulness of 
the book might have been extended by the inclusion 
of diagrams illustrating the physical arrangement of 
the more common types of machine. The instructions 
are expressed in simple language, a first chapter 
dealing with basic principles, being followed by others 
on testing, bearings, direct-current generators, direct- 
current motors, three-phase motors, control gear, etc. 
The information given is of a.practical character 
throughout, and the chapters on bearings and commu- 
tation contain much matter which a maintenance man 
should, but may not, know. In the sections dealing 
with generators and motors, the self-imposed limita- 
tions of the book prevent alternating-current machines 
from being dealt with quite so completely as direct- 
current machines. Alternating current machines, 
however, are dealt with in considerable detail and 
some relatively complicated matters, such as the 
operation of a three-phase motor on a single-phase 
circuit, are clearly explained. The “diseases” of 
machines which are diagnosed and prescribed for 
include failure to start unloaded, or loaded; over- 
heating; abnormal noise; incorrect direction of 
rotation, etc. Small diagrams of connections accom- 
pany the explanations where necessary. The works 
engineer, even with considerably more information 
than is postulated in the preface, is likely to find this 
a valuable book both for reference and instruction. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
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INTERNAL-COMBUSTION ENGINES. 


569,534. Internal-Combustion Turbine. Lieut. A. F. 
Caldwell, R.A.S.C., of Wirral, and Lieut. C. E. Hayward, 
R.A.S.C., of Harrow. (5 Figs.) October 8, 1943.— 
The turbine is of the intermittent-combustion type, 
incorporating a multi-bladed turbine driving a rotary 
multi-bladed compressor. A central partition 12 
carries the compressor housing 13 on one side of it and 
the turbine housing 14 on the other side, and is formed 
with mounting lugs. The unit shown is for spark- 
ignition, a carburetted charge being taken in at a number 
of angularly-spaced inlets. The housings of the com- 
pressor and turbine are water-cooled, the water being 
taken in through a number of inlets in the compressor 
housing and passed through internal passages 19 to 
outlets in the turbine housing. The compressor rotor 21 
is provided with four rings of blades, 22, 23, 24 and 25, 
between which are rings of stationary reaction blades. 
The general direction of the air-flow through the com- 
pressor is from an annular axial passage 27 to a radial 
outlet 28 provided by a vortex ring directing the com- 
pressed charge into an annular chamber on the com- 
pressor side of the partition. The axial passage 27 
communicates with an annular intake manifold supplied 
by the inlets from the carburettors. The compressor 
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(569,534) 


rotor 21 runs on ball bearings upon a hub 33 cutnanin with 
the partition 12, and inside the hub is the main shaft 34 
of the unit. This shaft carries a driving gear which 
drives an internally-toothed gear ring on the compressor 
rotor through a number of planet gears 37, thus driving 
the compressor rotor at a reduced speed. The turbine 
rotor 41 on the main shaft 34 has four rings of blades 
42, 43, 44, 45, between which are rings of stationary 
reaction blades carried by the turbine housing. The 
turbine exhausts through the outlet 47. A number of 
rotary valves 48 each has an inlet port 49 and rotates 
within a cylinder from which an outlet port leads to the 
first stationary row of blades, the inflow to the turbine 
being in a radial direction. The valve is driven from a 
pinion on a countershaft 59 which also drives the asso- 
ciated sparking-plug distributor. Adjacent valves 
rotate in opposite directions. A sparking plug 61 is 
fitted in a sleeve sliding within the rotary valve and 
pressed outwards by a spring 64. A thrust bearing on 
the outer end of the sleeve enables manual or automatic 
control of. the interior capacity of the rotary valve, 
which forms the combustion chamber, to be effected for 
regulation purposes. Regulation can also be obtained 
by varying the speed of rotation of the rotary valve. 
(Accepted May 29, 1945.) 


LIFTING AND HAULING APPLIANCES. 


570,122. Power-Driven Winch. C. M. Hesford and 
Company, Limited, of Ormskirk, and C. M. Hesford, of 
Ormskirk. (4 Figs.) August 13, 1943.—The winch is 
designed for mounting on a tractor. An electric motor 
is coupled toadriving shaft 2 on which a pair of toothed 
Pinions 3, 4 rotate freely in constant mesh with a corres- 
ponding pair of pinions 5, 6 keyed toa winch drum. The 
wheels 3, 4 have integral cone clutches 10, 11, which, 
couple them to sleeves, these being normally held dis- 
engaged by springs. The sleeves are splined on to the 
driving shaft. A central cam 16 controls the clutches 





through cam-faced floating collars carried on pivoteg 
arms 20. The cam 16 is controlled by a forward-angq. 
reverse lever. A band-brake drum 26 is keyed on the 
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winch drum shaft and is applied automatically when the 
forward-and-reverse control lever is in its intermediate 
position. (Accepted June 22, 1945.) 


PRINTING AND ALLIED MACHINERY. 


569,461. Intaglio Printing Press. Goss Printing Press 
Company, Limited, of London. (1 Fig.) March 30, 
1943.—The object of the invention is to provide for 
applying ink to the intaglio design cylinder of a rotary 
intaglio printing press so as to ensure the adequate 
inking of the intaglio design of the cylinder by a simple 
construction which is economical in its operation. The 
intaglio design cylinder 10 co-operates with an impression 
cylinder, and is almost completely enclosed by an ink 
fountain, the cylinder projecting above the fountain to 
make contact with the impression cylinder. The ink 
fountain has a reservoir portion 11 to hold a substantial 
ink supply in reserve and is mounted on sturdy end 
frames. A trough 14 is mounted within the upper portion 
of the ink fountain and encloses a portion of the design 
cylinder 10. A doctor knife 16 bears against the design 
cylinder close to the place at which the travelling web 
makes contact to take the impression, and cleans off 
ink which is not deposited in the intaglio design. A 
sealing blade is supported beneath the doctor blade 16 
by a bracket 18. The doctor blade mechanism is of 
conventional design. The upper half 30 of the side 
wall is pivoted on the lower half and has a flange at its 
lower edge which rests on a flange on the lower half 
when the two halves are closed. The ink trough 14 is 
in two parts which abut against each other. The trough 
part 36 is pivoted on each end wall of the ink fountain 
and can be lifted up. The other trough part 35 is bolted 


(870,122) 











to the side wall 30 and hinged with it. A pump 41 
draws ink from the ink reservoir 11 and delivers it through 
a rotary joint into an ink chamber 46, The chamber 46 
serves to damp out pulsations of the pump and supplies 
the ink in a smooth and continuous stream to the side 
of the trough where the cylinder 10 begins to dip into it. 
A baffle plate 60 is screwed to the top edge of the trough 
and its inner edge lies close to the surface of the 
cylinder 10. This construction of ink fountain facilitates 
cleaning of the fountain and the changing of the design 
cylinder 10. The top half of the side wall and its trough 
part 35 can be swung out to drain the body of ink in 
the trough into the reservoir 11. When the side wall 30 
and its trough part are hinged right back, the cylinder 10 
can be removed and replaced, and the chamber 46 and 
other parts of the fountain may be cleaned. The trough 
part 36 is lifted up to give access to the bottom of the 





fountain. (Accepted May 24, 1945.) 
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H.M.S. CARNARVON.* 


ENGINEER Captain Epa@ar C. Smita, 
O.B.E., R.N. 


‘Tue Carnarvon, to which I was transferred from 
the Orwell, and of which I was the senior engineer 
from January, 1908, to September, 1910, was the 
most modern and the highest-powered ship I served 
in; the only one which had Niclausse boilers, the 
closed exhaust system, independent air pumps, oil 
fuel and firing indicators ; and, moreover, the only 
ship in which I crossed the Line. I thoroughly 
enjoyed my engineering experiences in her, gaining 
the confidence, I think, of my two successive captains 
and my two successive chiefs, being assisted by an 
excellent staff, and having under my supervision 
some very fine machinery. When I left the ship 
at Portree, in the Isle of Skye, Captain W. F. 
Slayter was kind enough to endorse my certificate 
with remarks to the effect that I had served very 
much to his satisfaction, that I was zealous and 
able, and that I had carried out my duties with 
tact and judgment. However much tact and zeal 
one shows, unless one has a willing and capable 
staff things will never be satisfactory, and what- 


By 





made no difference, for orders (which according to 
the Thesaurus of Dr. Roget is but another word for 
commands) were all carried out, and as often as 
not equally good results were achieved by requests. 
At that time, too, senior engineers had no legal 
power of punishment even for the most trivial 
offences, but this again made little difference, for 
there was seldom cause to find fault, and in any case 
there are more ways of killing a cat’ than hanging it. 
When Rear-Admiral C. H. Adair inspected the ship 
at Lamlash on June 10, 1908, he wrote, “‘ The ship’s 
company were clean and well dressed. They ap- 
peared to be good tempered, contented, intelligent 
and keen on their duties.” That, of course, applied 
to the engine-room staff equally with the rest of 
the ship’s company. The commanding officer then 
was Captain (now Admiral Sir) R. J. Prendergast, 
to whom I was indebted for many kindnesses. 
Belonging to the group of six armoured cruisers 
known as the Devonshire class, and, as Fig. 1 shows, 
a handsome vessel with her clean-cut profile, the 
Carnarvon was one of the many four-funnelled 
cruisers which were so notable a feature in the 
Fleet 30 and 40 years ago. The Russians had one 
ship, the Askold, with five funnels (known in our 
China Squadron as “the packet of Woodbines ”’) 





various boilers were published in the technical Press 
or in papers read to the engineering institutions, but 
the best book on the subject was Marine Boilers, 
by the French naval constructor, L. E. Bertin, the 
English translation of which was made by Leslie S. 
Robertson, who lost. his life in the Hampshire when 
on his way to Russia with Lord Kitchener in June, 
1916. The book appeared in 1898. I see that my 
copy reached me on July 5, 1899, at Port Lazaref 
in Korea, and I have no doubt that I studied some 
of it during our cruise around Siberia and Japan. 
As M. Bertin dealt with about 50 types of boilers, 
it will be understood that the subject was fairly 
complex. It was surprising, however, to see how 
the controversy spread. Even the august literary 
Quarterly Review, with various books and reports 
before it, in 1901 set out to enlighten its armchair 
readers at the Carlton and Athenzum, going so far 
as to give simple—very simple—diagrams. The 
article necessarily had a great deal to say about the 
much belauded, much decried, Belleville boiler, 
which had been so largely adopted by the French 
and ourselves, and referred to its main features ; 
but of the many screwed joints, the numerous 
jointed hand-holes, the expansion rollers, the anchor 
bolts, the nickel joints and other such undesirable 
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ever success we had in the Carnarvon was largely 
due to my colleagues. 

My successive chiefs were the present Engineer 
Captain Henry Toop and Engineer Rear-Admiral 
H. G. Summerford, C.M.G., C.V.0.; and the 
junior officers included the present Engineer Captain 
H. C. R. Johnson and Engineer Commander W. A. 
Bury, both of whom won the D.S.O. in the last 
war, and Hubert Bleackley, who as an Engineer 
Rear-Admiral, is now on the staff of the Com- 
mander-in-Chief at the Nore. To him I am indebted 
for extracts from his diary from January, 1908, to 
April, 1909. For the manceuvres and summer 
exercises of 1909 and 1910, we also had the assist- 
ance of a young officer, then studying amid the 
academic groves of Greenwich but now, as Engineer 
Vice-Admiral John Kingcome, holding the post of 
Engineer-in-Chief of the Fleet. The artificer 
engineers who were in the ship during my time— 
F. W. Frankling, David Lloyd and Ferdinand Keast 
—were keen and capable, and well deservéd their 
eventual promotion to commissioned rank. In 
such C.E.R.A.s as Parker and Elliott, Chief Stokers 
Manning And Tooley, and Stoker Petty Officer 
Giles—who kept our engine rooms so clean—we had 
representatives of the best types of engine-room 
ratings. These are but a few of the total engine- 
room complement of 216. Though by the Service 
edicts I was not capable of ‘‘ commanding” but 
only of ‘‘ taking charge” of those under me, this 





* Previous articles in this series appeared in vol. 157, 
on pages 63, 303, 433, and 461; on pages 23, 201, 301, 
and 401 of vol. 158 (1944); and on pages 181, 221 and 
261 of vol. 159 (1945). 
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and the French had several ships with six funnels, 
but the Royal Navy’s maximum was four, save in 
the solitary instance of the destroyer Viking of 
nearly 40 years ago. Altogether there were 35 of 
these large four-funnelled cruisers built in the period 
1894-1906, 26 of them being designed by Sir William 
White and the others by Sir Philip Watts. They all 
had twin four-cylinder triple-expansion engines and 
the first 20 had Belleville boilers. The tonnage and 
horse-power of the various classes are shown in 
Table I, below. Sandwiched in between the 


TABLE I.—Large Four-Funnelled Cruisers. 




















Class Dis- 
I.H.P. Speed. 
Year. and placement. 
Number. ons, Designed. Knots. 
1894 | Powerful (2) 14,200 25,000 22 
1895 | Diadem (8) .. 11,000 18,000 21 
1898 | Cressy (6) 12,000 21,000 21 
1899 | Drake (4) .. om 14,100 30,000 23 
1902 | Devonshire (6) “4 10,850 21,000 22-25 
1903 | Duke of Edinburgh 
(2) .. eS --| 18,550 23,500 22-33 
1904 | Warrior (4) .. 13,550 23,500 22-33 
1905 | Minotaur,(3). . 14,600 27,000 23 





Drakes and Devonshires came the ten ships of the 
“County” or Monmouth class of 9,800 tons, 
22,000 horse-power, and 22 to 24 knots; but 
these vessels had only three funnels. The Kent, 
which did such fine steaming at the Battle of the 
Falkland Islands, belonged to this class. 

It was mainly around the machinery designs for 
these large protected or armoured cruisers, and not 
around the designs for battleships, that the great 
“ Battle of the Boilers” raged. Descriptions of the 


Fic. 2. CoMMEMORATIVE MEDAL. 


details, it said nothing. Of the Niclausse boiler 
the article said, with some degree of approval, that 
“no boiler offers better facilities for repairs than 
the Niclausse, the tubes of which are fitted with 
ends of a slightly conical shape.”” Then followed a 
sketch of the “sleeve” or “lantern” end of a 
tube, which must have proved as informative to 
the Quarterly readers as an Assyrian tablet. To- 
wards the end of the article the writer, quoting from 
a report, said that it was annoying to learn that 
“the engineer officers in charge of Belleville boilers . 
have not been acquainted with the best method of 
working the boilers.” 

If it was annoying to the Quarterly Review, it 
was much more than this for officers to find them- 
selves sent to ships with next to no information. 
Gunnery officers were not treated like that. The 
truth of the matter, I suppose, was that the Engi- 
neer-in-Chief had not the staff to do what was 
necessary. The Admiralty starved the Engineering 
Branch, the Treasury starved the Admiralty, and 
Parliament, placing—as it has so often done, and 
may do again—social affairs before national security, 
starved the Treasury. So the engineer cfficers had 
to do the best they could. The controversy over 
the boilers reached its climax in 1904, when the 
“learned experts, Bain, Inglis, Kennedy, List, Milton 
and “Joe” Smith (my examiner in 1895), under 
Admiral Domvile, sent in their last report. It had 
been a great fight, and there were often some 
interesting personalities in the arena, none more 
picturesque than the North East Coast engineer, 
Sir William Allan (1837-1903), who, “ with a torso 
of a Hercules, the voice of a bull, and the affeo- 
tionate heart of a Mary Magdalen,” as an M.P., 
for years charged about the naval engineering china 
shop. 

It is a loss to naval engineering literature that no 
officer with long experience of Belleville boilers— 
about 60 ships had this type—has written his 





recollections. I saw a little of the working of such 
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boilers in the Highflyer in 1906, and in 1912-13 was 
concerned with the repair of Belleville-boilered 
ships, but most of my information came to me from 
others. Ii was then the day of small boiler units, 
the Drake and Good Hope, for instance, each having 
43 Belleville boilers for their 30,000 h.p. Seeing 
that each boiler had its own stop valves, safety 
valves, gauge glasses, and automatic feeds, to say 
nothing of scores of hand holes, and that boiler 
cleaning went on incessantly, it was no wonder that 
those coal-fired ships needed large engine-room 
complements. 

From one of my correspondents I received a 
glimpse of the work in a ship of the Monmouth 
class, a ship which became known for her good 
performances. The letter was written in 1905. “I 
won’t worry you,” it said, “ with a lot of details. 
It isn’t so much that there is much wrong, but there 
is such an immense amount of machinery in these 
ships that you are kept on the move and you are 
continually finding something that requires atten- 
tion. Gradually we are getting everything flattened 
out. I am glad to tell you I have pretty well got 
over the worst of the boiler troubles, at any rate I 
think so; anyway, the trip from England [to 
Gibraltar] was free from boiler worry. Our trouble 
was leaky nickels, and it was a trouble. Mind, 
it was no ordi leak. The blooming boiler 
simply precipitates its steam and water through 
these accursed joints into the furnace and ash pits 
and you have to be nippy in getting the boiler 
shut off. There is no danger, really, only it is 
rather awe-inspiring at first. The remedy for 
leaky nickels appears to be the utmost care in 
nickeling—use two nickels—pull down your tubes 
(they buckle by expansion when steaming hard), 
and be sure and keep your expansion rollers free 
from dirt and getting stuck up. This necessitates 
frequently taking down brickwork. : I am 
not in love with the Belleville. It takes too much 
watching, but, of course, it improves on acquaint- 
ance. If it didn’t, I should be in a lunatic asylum 
by now. . . .” Some of the Monmouth class had 
other than Belleville boilers, and the next four 
classes had either Niclausse, Diirr, Babcock and 
Wilcox or Yarrow, sometimes with a group of 
cylindrical boilers. In the Carnarvon we had 
22 Niclausse and six cylindrical, but the former 
never gave us cause to write any such letters as 
that I have quoted from. 

When I joined the Carnarvon at Devonport I 
was as complete a stranger to all aboard as the ship 
was to me, and my debut as the senior was not 
calculated to inspire my new shipmates with an 
exaggerated belief in my skill as an engine-driver. 
A day or two after taking up my appointment, we 
sailed for Gibraltar with orders to do a 30-hours 
four-fifths full power trial en route. During the 
trial we ran into severe weather, the port forward 
low-pressure crankhead heated, and, in our desire 
to carry on, we melted the white metal and scored 
the crankpin. The ship had to complete her passage 
with one engine. There was the inevitable court of 
inquiry, held by that aristocratic officer, the late 
Engineer Rear-Admiral W. F. Pamphlett; but 
with skilful filing and much lapping the pin, 20 in. 
in diameter, was soon in good condition again. I 
had never before been concerned with such an 
accident and I took care we didn’t have another 
like it. A few busy weeks were spent at Gibraltar 
doing gunnery exercises, docking the ship, and so 
on, and then we set out to return to Devonport, 
Admiral Bleackley’s diary for April 26 recording 
“doing very satisfactory full power eight-hours 
and three-fifths power 16-hours, trials en route. 
Specially complimented my Chief and Senior for 
keeping steam in stokehold watch during full power 
trial.” May, June and July were spent in home 
waters, the ship visiting Falmouth, Glengariff, 
Lamlash, Bangor, Queenstown, Berehaven and 
Milford Haven. At the inspection at Lamlash 
the Admiral wrote: “I am much pleased with the 
general appearance and cleanliness of the whole of 
the Engine Room Department.” 

Of the recollections of those days, our visit to 
Northern Ireland comes to mind. Especially 
interesting was the tour of a linen factory where 
we saw the ingenious Jacquard looms weaving the 
Navy’s table linen with its roses, thistles, shamrock, 





anchors and crowns. Then there was the Lord 
Mayor’s Garden Party in the Botanical Gardens at 
Belfast, which I attended with “ Billy” Haynes, 
our paymaster. After formal introductions, I 
endeavoured to entertain Miss M.; he paired off 
with Miss W. In which of those fine glass houses 
he became enamoured I cannot say, but I gathered 
that he didn’t care in the slightest that the party 
had been conducted on lines which would have been 
fully approved by the late ‘‘ Pussyfoot ” Johnson. 
The newspapers made much of the Navy and still 
more of the ladies’ dresses, which were catalogued 
at some length. The following forenoon, I went 
into Billy’s cabin and pointing to an entry about a 
lady in brown taffeta, I made some apposite re- 
marks. A year or so later we had our signatures 
engraved on a silver salver, and on the day that a 
garland hung from our rigging, H. C. R. Johnson 
represented us at the wedding. 

One of the advantages of life under the White 
Ensign is that, in the course of your career, you see 
many parts of the world and this often under 
favourable circumstances. You cannot go where 
you would like and when you would like, and you 
are not in a position to follow all the excellent 
advice given by Bacon in his essay on travel. 
Some places you will see too much of; some too 
little, but now and again the ordinary routine will 
be varied by quite unexpected excursions. In the 
Fearless, I had seen something of Tunisia, in the 
Barfleur something of Japan, Siberia and North 
China, and my time in the Carnarvon was made 
memorable by an excursion to South Africa and 
South America, during which we were treated 
like princes of the realm. It was a mission of good- 
will, of exceptional interest, and contributed in some 
degree to that harmony which exists to-day between 
South Africa and Great Britain. 

Naval executive officers, from the time that they 
first go afloat, learn to act on their own responsi- 
bility. As junior midshipmen, they are sent away 
in charge of boats, and as lieutenants in com- 
mand of destroyers they are often on detached duty, 
dealing with consuls and local authorities. When 
commanders and captains and admirals, they have 
again and again to act on their own initiative. It 
may be an earthquake, a flood, a fire or a riot which 
calls for action and then decisions may have to be 
made involving international relations. For such 
duties these officers are trained and tested in the 
great University of the Sea, and by the command of 
ships and fleets. Admirals are often travelling 
ambassadors of the nation, and it was in this 
capacity that in August, 1908, Admiral Sir Percy 
Scott, with his flag in the Good Hope, was sent to 
the Cape, taking with him the three ships of the 
Second Cruiser Squadron, the Antrim, Devonshire 
and Carnarvon, each of which unofficially had a 
great reputation for hospitality. The semi-official 
story of this cruise arranged to promote closer union 
between the colonies and the Mother Country is 
told by Admiral Scott in the chapter ‘‘ An Imperial 
Mission ” in his autobiography, Fifty Years in the 
Royal Navy. There you can read of the receptions, 
the outings, and the speeches, and obtain some idea 
of the part the Navy sometimes plays in fostering 
good relations. 

The itinerary of the cruise and the mileage 
covered by the Carnarvon are given in Table II. 
The distance travelled was 17,110 miles, the Car- 
narvon being at sea 71 days and in harbour 63. The 
ship coaled ‘on six occasions and consumed on passage 
7,065 tons of coal and 200 tons of oil. 

There was one ceremony during the cruise of 
which Admiral Scott says nothing, though he set 
the ball rolling. After enjoying a cricket match on 
the rock-like pitch of the Eastern Telegraph Com- 
pany, at St. Vincent in the Cape Verde Islands, 
the squadron set out on its long voyage to the south 
and on September 24 crossed the Line. For quite 
half the ships’ companies, this was a new experience 
and it was only fit and proper that we should be 
given the freedom of the seas with all the ancient 
rites. I am told by Mr. L. G. Carr Laughton that 
the ceremony of to-day has its roots in customs of 
very early times, probably when vessels passed from 
one sea to another. ‘‘I have no doubt,” he writes, 
“that its origin was in primitive religion, in which 
gods were local, and the newcomer was expected to 





acknowledge them by observing recognised rites 
whereby he put himself under their protection.” 
Interest in the ceremony has waxed and waned, and 
though Lord Charles Beresford states that, when 
he crossed the Line in the corvette Clio in 1864, he 
was nearly drowned in the baptismal tank, Admiral 
Scott makes no mention of any ducking when he 
first went south in the frigate Forte in 1868. The 
explanation for this silence may lie in the great 
unpopularity of the commander of the ship. 
However this may be, on September 23 the signa] 
came from our flagship saying that King Neptune 
had informed the Admiral that he would visit the 
squadron at 9.30 a.m. next day, Thursday, and that 
arrangments should be made to receive him. He 
desired that all rites be concluded by noon so that 
the ships’ companies might enjoy their usual “* make 
and mend.” To Captain Prendergast came a letter 
from King Neptune beginning “ Greeting; By Our 
command, you have already been informed of the 
honour about to be conferred on you and your 
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ship’s company, by a visit from Our Royal Self and 
Court . . . We hereby straightway charge you to 
read to all concerned . . . these Our directions for 
the fit and proper carrying out of Our ancient cere- 
mony, etc.” 

Arriving on the forecastle by that non-aquatic 
vehicle, an aeroplane—this in 1908—Neptune began 
his speech : 

** Ambrosial shells and seaweed, So at last 

We really meet, O Captain Prendergast ! 
P’raps with your quick detecting sailor’s eyes 
My personality you recognise. 

I am King Neptune, from the depths I hail, 
Where overhead you almost daily sail. 

*Tis curiosity that makes me creep 

Up thro’ the azure ceiling of the deep. 

To introduce myself the self-same time 

That your good ship is crossing o’er the Line.” 


Continuing in this strain, he finally concluded with 
a reference to his consort, Amphitrite, who might 
have been a Mrs. Pankhurst, for, said he : 


‘* Now that she’s safely landed on your boat 
She’ll probably demand the right to vote. 
To this suggestion I'll with joy agree 
Provided that she shan’t return with me.” 

For the ceremony, a canvas tank, 14 ft. square 
and 4 ft. deep had been rigged on the upper deck. 
On a platform at one end was a tipping stool, an 
ash bucket filled with a mysterious lather, brushes, 
pills and a huge wooden razor. Neptune, his secre- 
tary, Amphitrite, the barber and others, were on the 
platform, where officers who had been initiated 
before were accommodated ; while in the tank were 
eight or ten tow-bewigged creatures—bears, I think. 
The captain was let off the ducking, but 12 officers 
and 392 men were shaved, tipped backwards into’ 
the bath, and ducked and ducked again while their 
efforts to scramble out of the bath were hindered 
by fire hoses. 

When, in 1840, the Equator was first crossed by 
a steam man-of-war—the iron-built Nemesis-—one 
who was on board, in poetic mood, wrote: ‘* The 
glorious Sun is here omnipotent : his rays are fire ; 
his smiles, that clothe the earth in luxuries, and make 
all nature tempting in her riches, are scorching 
arrows to her earthly master, Man: and one dull 
round of glaring summer scarcely tempts his heart 
to gratitude.” Under such meteorological condi- 
tions, there was no objection to a good sea bath, 
and everyone enjoyed the fun to the full. For the 
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composition of the script for the occasion we were 
indebted, I think, to Lieutenant E. H. O. Wauton, 
an officer whom one could picture at home in a 
Chelsea studio, but who met his death in action 
in the 30-knotter Falcon in the last war. 

The arrival of the squadron at Durban, where 
Admiral Scott was well-remembered for his work 
during the South African War, gave us a foretaste 
of what was to follow. Great things had been done 
by the harbour authorities in the way of dredging 
so that the ships could lie inside, and everything 
was done to make the visit memorable. When, 15 
days later, we were preparing to leave, the Natal 
Advertiser came out in big headlines: ‘‘ Your wel- 
come to Jack on the 10th was immense. Don’t be 
less enthusiastic over your farewell to our Merry 
Men in Blue. Never mind your breakfast—that 
will keep; but Time and Tide wait for no man.” 
In that fortnight there were free railway passes for 
all officers, parties of officers and men were taken 
up country and there were entertainments of all 
sorts. 

On October 21 and the following days Admiral 
Bleackley’s diary records : 

* Arrived Pretoria 10 a.m. Drove to Pretoria 
Club, Zoo, Museum, Kruger’s House, Cemetery and 
Kruger’s grave. Lunched at Grand Hotel and left 
at 5.30 for Johannesburg. Arrived at Johannesburg 
at 6.30 p.m. Enormous reception at Station, crowd 
almost overwhelming. Was driven in car to Carlton 
Hotel. Dined and had seat in Dress Circle of H.M. 
Theatre.” 

October 22. ‘‘ Visited Simmer and Jack gold 
mine. Lunched with Mining Syndicate. Went to 
Rand, Wanderers and Country Club. Driven in 
motor all day. Dined at Carlton. Lord Methuen 
present. Left at Ll p.m. Had dust storm p.m.” 

October 23. ‘Arrived Bloemfontein 10 a.m. 
Had great reception in Town Hall Square. Driven 
in a Cape cart to Royal Engineer’s Mess three miles 
from City. Lunched and rode on horseback over 
veldt, round Naval Hill and to Rambler’s Club. 
Dined at Bloemfontein Club and left at 12 p.m. 
Met brothers of General De Wet and President 
Steyn.” 

October 24. ‘Arrived Ladysmith at 3 p.m. 
after a lovely journey through Basutoland and Van 
Reenan’s Pass, line rising to 6,000 feet. Saw Spion 
Kop in distance. Were shown in waggon various 
places of interest, viz., Wagon Hill, Nicholson’s Nek, 
etc. Left at 5.0 p.m.” 

We all knew what the good folk of Natal would 
do for us but it was the same everywhere we went. 
My own experiences were on a more modest scale 
than those recorded by our diarist, but I was able 
to visit friends at Estcourt, to see the battlefields 
of Colenso and Ladysmith, to enjoy the hospitality 
and admire the skill of the members of the Mountain 
Club who gave us a picnic on Table Mountain ; to 
attend the banquet at Cape Town given by Mayor 
Smith, and to make the acquaintance of the astro- 
nomers at the Cape Observatory, then at the 
height of its reputation through the labours of 
Sir David Gill. 

Our short stay at St. Helena, then seldom visited 
by ships of any kind, gave us the opportunity to 
inspect the bungalow where Napoleon spent his last 
years, and to visit the grave in which his body lay 
before it was removed to the Invalides.) An engineer 
can benefit by a study of Napoleon’s life like anyone 
else, and his instructions to his secretary at the 
Tuileries might well be hung up outside a chief 
engineer’s cabin. ‘‘ During the night,” he said, 
““enter my chamber as seldom as possible. Do 
not awake me when you have any good news to 
communicate ; with that there is no hurry. But 
when you bring bad news, rouse me instantly, for 
then there is not a moment to be lost.” 

Altogether, the cruise lasted four months, and 
its most permanent memento is my copy of the 
privately-struck medal bearing on one side the 
names of the ships and “‘ Closer Union,”’ and on the 
other a slim female figure in full skirt and straw hat, 
waving farewell to the four ships leaving the shores 
of South Africa. It is illustrated in Fig. 2, on page 
485. 

By January 23, 1909, we were back at Gibraltar, 
but not for long. Ships of the United States Navy 
were expected, and as it was thought—so the story 





goes—that the Carnarvon’s gift for entertaining 
might well be disastrous, we were sent to Aranci 
Bay, Sardinia, enjoying one of the finest efforts of 
the Gulf of Lyons in the way of storms. Our future 
allies in two World Wars having left, we returned 
to the shadow of the Rock and during February 
and March went several times to Tetuan Bay, carry- 
ing out battle practice with director firing, thus 
opening a new chapter in naval gunnery; but I 
imagine our gunnery lieutenant, Cloudesley Varyl 
Robinson, now a knighted admiral, could best 
explain the full significance of those days. 

Tetuan Bay had its own importance for me, for 
while there I received through the Eastern Tele- 
graph Company on February 24, a telegram bearing 
the code word “ Ampulla,” which informed me 
that the fourth of my “‘ whaler’s crew ” had arrived 
and all was well. He is now doing his job in a 
10,000-ton cruiser,with four times the horse-power 
of the Carnarvon and about 10 knots more speed. 
He is the chief, not the senior, and I hope he enjoys 
running his 80,000-h.p. turbines as much as I 
did our 21,000-h.p. “push and pull” engines. 
Nine days after his birth the ship left Gibraltar for 
Plymouth. On March 26, our diarist saw Lutteur 
III win the Grand National, and on April 15 he 
left us for good. As for myself, I had seen the last 
of my foreign service in the ship, and I have never 
since been south of the Line. 


(T'o be continued.) 
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The Testing of Weighing Equipment. (National Bureau of 
Standards’ Handbook H37.) By RaLpH W. SMITH. 
United States Government Printing Office, Washington. 
25, D.C. [Price in U.S.A., 75 cents.] 

THE manufacture, installation, repair and testing 
of weighing equipment is a highly specialised busi- 
ness, confined to a very small proportion of any 
community, but some form of weighing enters 
directly or indirectly into the life of everyone. 
In recent years, there has been a marked tendency, 
particularly among engineers, to pay greater atten- 
tion to the choice and maintenance of scales, and to 
realise that a scale is not only an important part of 
many industrial and commercial processes, but may 
often be the vital part. Because the industry is a 
small one, literature on the subject is scarce and 
difficult of access, so that the present volume, which 
provides information on the principles of weighing 
machines, is welcome on that score alone. It is 
intended primarily for the use of weights and 
measures Officials in the United States, and, of 
course, is written from the North American point 
of view. The number of scale types at present in 
normal production throughout the world can almost 
be said to be legion, but their fundamental principles 
are surprisingly few, the vast majority of scales 
being based upon one or more variations or com- 
binations of the first and second orders of lever, 
the third order being rarely used. Other well-known 
mechanical principles, such as the pendulum, the 
cam, and the spring, are widely applied in con- 
junction with the lever. In fundamentals, American 
practice is virtually identical with British, but in 
detail there are considerable variations. The 
American scale designer has greater freedom of 
action than his British counterpart as far as official 
regulations are concerned, and this fact is reflected 
in some of the scale types to be found in the United 
States. Designs are also influenced in some cases 
by geographical conditions, and the distances over 
which scales have sometimes to be transported from 
the factory to the user in America, have led to the 
construction of heavy-capacity scales on the “‘ non- 
self-contained ’’ principle to a much greater extent 
than is prevalent in this country. 

Where technical terms are concerned, there is 
considerable difference between the Anferican and 
the British. America has set a useful example by 
standardising technical terms, a state of affairs 
which is far from obtaining here ; for instance, in 
the United States the term “‘range’’ means, to 
anyone connected with the scale trade, the position 
of the fulcrum pivot of a beam or lever relative to 
a line joining the other two pivots. In Great Britain 
there is no such uniformity of terms, the “ range ” 








being known here as “face” and “ power” in 
two branches of the same manufacturing organisa- 
tion. Similar differences of usage are to be found 
with other terms in different parts of the country. 
The present handbook defines its terms wherever 
they have a meaning different from that usual in 
common speech, or in engineering or scientific 
circles. After a description of fundamental prin- 
ciples, the book proceeds to consider the common 
types of weighing machine, and here no radical 
differences will be found between British and 
United States practice, though there are variations 
in detail ; for example, the common counter scale, 
constructed on the Roberval principle and used 
with loose weights, is often fitted in the United 
States with a weighing bar and poise, which dis- 
penses with the need for small weights. This 
practice is legally prohibited in Great Britain. The 
explanations of the various types of scale are simple 
but adequate, for there is no attempt to deal with 
them from a mathematical or scientific point of 
view ; indeed, having in mind the purpose of the 
work, such treatment would be a disadvantage 
rather than otherwise. 

Roughly half of the book is devoted to the various 
methods of testing which can be applied to different 
types of scale. It is a common fallacy that, if two 
equal weights are placed on an even armed scale 
and the scale then balances, or if a weight is placed 
on a self-indicating scale and the correct figure is 
indicated, then the scale must be correct. In fact, 
the testing of any scale involves much more than 
placing a few weights in position and observing the 
result. A platform scale or weighbridge, for example, 
may indicate correctly when the weights are located 
in the centre of the platform, and incorrectly when 
they are placed at the end. To deal with this 
possibility, the “ shift ’’ test (American) or “ corner ” 
test (British) is applied, and this is only one of the 
many necessary special forms of test to which 
attention is drawn. The book could be read with 
advantage by anyone interested in weighing ma- 
chines, and should be read by those whose work 
brings them into close contact with such equip- 
ment, for, in spite of the different practices in this 
country and the United States, it gives a good 
overall picture of the functions and uses of weighing 
machines. More and better illustrations would 
enhance its value considerably, however, and it 
suffers also from the lack of a complete index. 





Industrial Relations in Conditions of Full Employment. 
By Proressor H. S. KirKatpy. Cambridge Univer- 
sity Press, Bentley House, 200, Euston-road, London, 
N.W.1. [Price 1s. 6d. net.) 

THE Montague Burton Chair of Industrial Relations, 
at the University of Cambridge, was founded in 
1931, the first professor being the late John Hilton, 
who occupied it until his death last year. The 
present booklet is a reprint of the inaugural lecture 
delivered by his successor on October 16, 1945. 
Professor Kirkaldy has an extensive and close asso- 
ciation with industrial problems, having been 
assistant secretary to the British Employers’ Con- 
federation for ten years and general secretary of the 
Iron and Steel Trades Employers’ Association for a 
further six years; he was also a member of the 
British delegation to the International Labour Con- 
ference for 15 years prior to his professional appoint- 
ment. The judicial detachment with which he 
approaches the various controversial matters dis- 
cussed in his lecture, therefore, is not that of a mere 
student of abstract principles, but the result of 
unusually extensive opportunities to judge them in 
the light of aspects which the general public are 
seldom in a position to see clearly. His discussion 
of the novel conditions likely to obtain in British 
industry in the future, and of the bearing upon 
industrial relations of the various changes covered 
by the general principle of enhancing social security, 
is lucid and penetrating ; indeed, the lecture as a 
whole is one that may be commended to employers 
and employees alike as a common-sense exposition 
of the direction that industrial relations must take 
if the benefits of that security and of the full employ- 
ment that is so earnestly desired are not to be 
frittered away by needless strife or rendered 
nugatory by progressive inflation and ever more 
complicated controls. 
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INTRODUCTION TO THE 
THEORY OF LOCK NUTS. 
By Dr. H. 8. Rowe, 0.B.E., Wh.Sc. 


(Concluded from page 464.) 


TURNING now to general principles and examining 
the conditions that obtain in a bolt and nut 
assembly, it is seen that when a nut is screwed on 
to a bolt: (1) the bolt is twisted by friction at the 
threads ; (2) the bolt is stretched by the pull of 
the nut; and (3) the contact faces at the threads 
and at the nut and bolt head faces are in a state 
of shear stress opposing the screwing up of the nut. 
If these conditions are considered in detail, it is 
not easy to discern any reason why a nut should 
slack back. In fact, under steady static loading 
the general tendency on account of twist in the 
bolt should be towards a tighter assembly, and the 
more closely the conditions are analysed, the more 
clearly is everyday experience borne out, that, in 
the absence of vibration, nuts should not and do 
not become slack. 


Even in vibrating systems, all nuts do not work 
loose even if they are not provided with locking 
devices. A main factor which explains part of the 
lock nut problem can be seen in the behaviour 
of a weight on an inclined plane. Statically, the 
weight may rest on the plane with complete stability, 
but if the plane is in vibration, the contact and 
consequent friction between the plane and the 
weight are reduced and motion occurs. A nut on a 
bolt is virtually a weight on an inclined plane. 
If through vibration or cyclic variation of load the 
contact between bolt and nut is interrupted, rotation 
and slacking back can occur. This sort of action 
and the cure for it can be seen on carburettor stop 
screws on many modern cars. A helical spring of 
several turns is placed under the head of the set 
screw and this spring keeps the threads in constant 
contact despite the violent engine vibration and the 
repeated shocks of throttle closing. 

But the main cause of the trouble in the lock-nut 
problem is much more interesting. At the outset, 
the author had the good fortune to pick up from 
the floor of the workshop a }-in. hook bolt and 
nut which had been left lying by an untidy con- 
tractor. This hook bolt was clamped in a vice as 
in Fig. 1, opposite, and the bolt gently tapped with 
a hammer to set it in vibration. To the author’s 
delight and surprise the nut spun round on the bolt 
and ascended more than two turns. When the bolt 
was tapped at another point on the other side of 
the bolt, the nut rotated in the reverse direction 
and descended between two and three turns. With 
a little practice, the nut could be made to travel 
up and down the bolt by merely tapping the bolt 
lightly with a hammer. This heaven-sent hook 
bolt was then mounted in the vice in various 
positions from vertical to horizontal and with 
varying completeness of clamping at the hook. 
Similar results were obtained, leading to the conclu- 
sion that transverse vibration of the bolt causes the 
nut to rotate on it. 

The next step was to examine the motion of the 
bolt. This was done by putting a centre pop on 
the end of the bolt and watching its motion through 
alens. The motion of the end of the bolt was seen 
to be an ellipse, the axes of which could be altered 
by varying the clamping conditions. By tapping 
the bolt at different points, the direction of motion 
on the ellipse could be reversed and so the main 
explanation became clear. Every schoolboy knows 
that circular or elliptic motion can be resolved into 
two simple-harmonic motions at right angles and 
conversely, as in Blackburn’s pendulum and other 
laboratory devices, two simple harmonic vibrations 
at right angles can be compounded into circular or 
elliptic motion, the simplest forms of Lissajous’ 
curves. Analytically, the two vibrations at right 
angles can be expressed by 

rae 


z=acos wt 
y = bsin(wt + 

where x and y are rectangular co-ordinates, ¢ is 

time, and w is the angular velocity of the rotating 


From (1), we have :— 
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Squaring both sides of equation (2), we have :— 
(3) 
This is an ellipse which changes its form and position 


as the phase angle « varies. 
equation (3) becomes :— 


When «= +5 


oa ° (a pair of straight lines) . (4) 


and when « = 0 or z, equation (3) becomes :— 
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which is an ellipse with semi-axes a and 6 parallel 
to the component vibrations. At intermediate 
values of the phase angle ¢, the ellipse changes in 
form from the ellipses of equation (5) to the straight 
lines of equation (4) and the remarkable feature of 
this change is that the direction of rotation Q 
round the ellipse changes sign as in Table I. This 
table, and the graphical representation of it in 
Fig. 2, are the basis of the lock nut problem, and 
they explain a good deal of the apparently capricious 
behaviour of a vibrating bolt. It is very important 
to bear in mind that the bolt does not rotate, but 
that all points of a section are moving in translation 
along elliptical paths, as in Fig. 2. 

Perhaps a word of qualification is needed here. 
The simple treatment of vibrations given above 
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nut problem. Indeed, the wide prevalence of 
guessing and surmising is seen in the great variety 
of devices intended to solve the same problem. 
In order to obtain quantitative evidence, some 
washers were prepared from blanks readily 
available. These were | in. outside diameter, } in. 
thick and with a }-in. hole. They were accurately 
bored out to give varying degrees of clearance 
on vibrating bars the ends of which were carefully 
turned to a diameter of 0-510 in., smoothly finished 
by polishing. The clearances between the washers 
and the bar ends measured on a diameter are given 
in Table II. 

A 3-in. black bar, 2 ft. long, with the end turned 
to 0-51 in. over a length of 3 in., was clamped 
horizontally in a vice, with free black lengths of 
9 in. and 18 in. The washers were placed on the 
machined end and the bar was struck at various 
points to make it vibrate. The No. 0 washer, with 
0-003 in. clearance, did not move appreciably 
and it did not rotate. With No. 1 washer, rotation 
was clockwise when the bar was struck on either 
side and anti-clockwise when the bar was struck 
on the top or bottom side. No. 2 washer showed 
the same behaviour but rotation was faster than 
with No. 1. The other washers with larger clear- 
ances showed the same motion but with rotation 
more rapid as the clearance increased, and from No. 5 
onwards there was a pronounced tendency to wobble. 
Observations on the end of this bar showed circular or 
elliptical motion of the end. The black bar was then 
clamped with a free black length of 4 in. and the 
experiments repeated. With the No. 0 washer and 
light blows rotation was produced. If heavier 
blows were struck the washer merely rattled and 





did not rotate. As a result of many observations 
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assumes equal frequencies in the component vibra- 
tions but this is only realised in simple systems. 
When the bolt and its environment have unequal 
frequencies in different directions, the resultant 
motion is more complicated as may be seen in 
books on acoustics, but many of the complex 
Lissajous’ figures are repeatedly looped and can be 
plausibly associated with the lock-nut problem. 
The important condition, however, is the system 
of equal frequencies with the vibration charac- 
teristics of Fig. 2. 

A further and useful step consisted in playing 
with serviette rings, a common subconscious amuse- 
ment with absent-minded people at table. If the 
hand is moved in a circular path with a loose ring 
on a finger the ring travels round the finger. If the 
hand be moved in an ellipse the ring travels round 
the finger but not so smoothly. If the hand moves 
in a straight line the ring rotates but spasmodically 
and by chance in either direction. If the ring be 
a tight fit on the finger no motion takes place as the 
hand is whirled; a wedding or signet ring, for 
example, wilt not move no matter how violent the 
possible motion of the hand. With a loose ring, slow 
motion of the hand is possible without any rotation 
of the ring. At a certain minimum speed the 
reaction of the ring on the finger can be felt and the 
reaction of the hand to the inertia of the ring is 
almost automatic. The same kind of whirling is 
producible by putting a disc inside a circular pot 
of larger diameter. From these handy qualitative 
experiments it may be observed that the motion 
of the ring or disc is not the same as that of the 
finger or the pot ; usually it is much slower. 

One of Lord Kelvin’s famous dicta emphasised 
the importance of measurement in science and, 
in fact, implied that until measurements can be 
made with accuracy, understanding is faulty and 





vectors a and 6, so that the frequency is = : 





incomplete. This is conspicuously true in the lock- 








on this bar it is apparent that, for any given clearance 
between bar and washer, there is an optimum 
amplitude of vibration to produce rotation and this 
can be felt with the serviette ring on the finger. 
The direction of rotation seen from the free end of the 
bar is as shown in Fig.3. Asymmetry due to oblique 
impact of the hammer is favourable to rotation, and 
the phase angle « in equation (1) is governed by the 
point of impact. These bar and washer experi- 
ments confirmed very precisely the observations 
on the eyebolt and nut. 

To make impact experiments more general, 
four bars were prepared as outlined in Fig. 4. 
Two of these were screwed } in. Whitworth at 
the end and the others were finished plain 0-51 in. 
diameter to take the washers already used. The 
object of using the flat bar in Fig. 4 (6) and (d) was 
to examine the effect of unequal frequencies of 
component vibrations. In general, when the 
flat bar is struck on its edge rotation of the washer 
occurs, and when struck on the broad flat surface the 
washer merely vibrates without rotation. Similarly 
with the nuts of Fig. 4, (c) and (d) which behaved 
like washers of comparable clearance. In these 
preliminary studies the washers were at times 
fitted with large weights, some of which were eccen- 
tric or out of balance. The general conclusions 
are that the form of the nut, whether short or long, 
has no appreciable effect ; when the nut has great 
inertia it takes longer to get started but when motion 
is steady the speed is nearly the same as with 
the lighter nuts. 

The result of the above observational study was 
to prove beyond doubt that a gentle blow on the 
side of a bar or of a bolt sets the bar or bolt in 
vibration so that a ring or nut on the bar or bolt 
is caused to rotate. The direction of rotation is 
largely a matter of chance, depending on the 
direction, point of impact, and violence of the blow, 
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bearing a bar was fitted tightly so that it moved 
solid with the inner race, and so was able to follow 
the circular orbit of the eccentric outer race without 
rotation. This can be seen in Fig. 5, where the inner 
race is anchored against rotation by a flexible steel 
torque wire, notched and soldered into the end of 
the planetary bar. The outer end of this bar was 
made 0-51 in. diameter to take the washers, num- 
bered 0 to 8, used in the observational studies. 
When the outer race was rotated, the bar moved 
on a circular path without rotation and the washer 
moved round the bar. When the motion of the 
washer had become steady the number of rotations 
made by it was counted, and the very striking results 
obtained are shown in graphical form in Fig. 6, 
which is typical of many of the results obtained. 
One of the reasons for including Fig. 6 is to bring 
out the remarkable linear relation between the 
speed of the washer and the clearance between the 
washer and the pin on which it is turning. The ex- 
planation of the straight line is very simple. When 
a serviette ring is spun on the finger, there is little 
if any rubbing between the ring and the finger ; 
the motion is one of almost pure rolling, and it 
must be the same with the pin and washers of the 
experiments. As the washer rolls round the 
complete surface of the pin, it does not rotate once 
but only a fraction of a turn. This is due to the 
difference in diameter of the hole and the pin. 
If, for example, the hole were'twice as big as the pin 
the washer would roll round the pin once while 
making only half a turn. More generally, if D and d 
are the diameters of the washer and pin, respectively, 
then for every circular vibration or cycle of the 
pin, the washer makes (D —- d)/d turns. Applying 
this result to Fig. 6 we see that the speed of the 
washer at a clearance of 0-051 in., or one-tenth of the 
pin diameter, should be 10 per cent. of the spindle 





ignores slip. When the spindle speed was 500r.p.m.| were possible to ensure a close fit between the 
the ring speed at 0-051 in. clearance, instead of | threads of a bolt and of a nut, it is inconceivable 
being 50, was 26 and 38 r.p.m., respectively—a poor that they should work loose. With V threads a 
approximation although the speed-clearance curves | good fit is very easy, on account of the conical 
were stil] approximately linear. | surfaces, provided that the threads are of accurate 

It is tempting to pursue these ring experiments | pitch. With ground-thread taps fed by a guide 
farther and to construct a dynamics of the problem | screw or other similar device, accurate pitch in nut 
to explain the effects of speed and eccentricity, threads is easily obtained and with careful setting 
but this, though academically interesting, especially | of die heads and good feeding devices, accurate 
to those familiar with pericycloids, would be an) pitch of bolt threads causes no difficulty. With 
irrelevance. From a practical point of view, | rolled threads, pitch errors are easily kept small if 





concerned with bolts and nuts under engineering | 
| conditions, enough has been deduced to throw 
| light on the predominant mechanism that causes 
| nuts to come loose ; and, without taking up undue 
space, it is impossible to give all the experimental 
results. It may be added, however. that in some 
experiments where the washer tended to vibrate 
unsteadily, a drop of thin oil or petrol on the pin 
sufficed to eliminate vibration. Pursuing this line 
of thought it was found that thick oil stopped the 
rotation of the ring altogether. Even at its simplest, 
the behaviour of a nut or washer on a vibrating bolt 
or pin is not simple. In the circular vibrations of | 
our experiments, the pin describes a circular path | 
and the envelope of the pin is also a circle. The 
washer rolls on the pin, or relatively, the pin rolls 
inside the washer, with a smooth steady motion 
if the speed and amplitude of the vibration are 
sufficient to maintain firm contact. In gctual 
practice, very different conditions exist. Vibrations 
change in speed, violence, and form, with a 
variety of sequences that would defy any exact 
analysis. 

What are the practical remedial measures to be | 
prescribed ? This is obviously the most important | 
question. The outstanding recommendation is | 
that bolts and nuts should be a good fit. If it! 








| those with experience of the thread. 
|seat for the nut, as on motor-car wheel studs, is 


dies are maintained in good condition and stock 
size before rolling is accurately controlled.* In a 
well-organised works, where control is kept in 
responsible hands, these measures are easily enforced; 
and it is better that the effort for security should 
be made in this way through quality control than 
to entrust the locking of nuts to isolated fitters 
and erectors, whose duties of assembly and adjust- 
ment distract and corrupt the judgment of quality. 
If accurate threads are used there is no need for a 
nut-locking device, but since accuracy is a matter: 
of degree it may still be prudent in cases of severe 
vibration or serious risk to use a nut lock as a 
precaution. Fibre inserts are clearly useful if the 
life and-perishability of the fibre are kept in mind. 
Spring nuts ensuring a close radial grip of the 
bolt thread give enhanced accuracy of radia: fit, 
provided that the elastic properties of the spring 
nut are not fugitive. The Dardelet thread? is 
probably best of all thread forms to ensure close 
radial contact, and inspection is very easy by 
A conical 





* See the author’s “ Note: on Thread Rolling,” 
ENGINEERING, vol. 129, page 721 (1930). 
+t See ENGINEERING, vol. 130, page 282 (1930). 
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very effective and reliable where such seats and 
nuts are practicable. Positive nut locks of the 
pin and wire and tab-washer kind are obviously 
effective, but their simplicity is ensnaring and too 
reassuring. They should not be used unless inspec- 
tion of assembly can be rigorously controlled. 
For more permanent fastenings, as in structural 
steelwork and on fine instruments, peening, riveting 
and burring-over are well tried and popular, but a 
neater kind of practice with less labour and more 
freedom from error in operation, is available in the 
use of cements and glues. These can be of the 
expanding rust-cement type or simply adhesive, 
and in both cases suitable solvents can be provided 
to meet the needs of infrequent dis-assembly. 

In conclusion, the author takes pleasure in thank- 
ing his quondam colleague, Mr. J. S. Brown, for 
assistance, more than sixteen years ago, with many 
of the experiments involved in this work. 





THE PHYSICS OF THE SOLID 
STATE.* 


Tue physics of the solid state comprises one of the 
oldest branches of scientific investigation, and in what 
follows an attempt is made to survey the modern 
aspects of the problems involved, with special reference 
to some of the more important and interesting pheno- 
mena which are as yet unexplained. Solid bodies 
are characterised by their rigidity and the permanence 
of their geometrical form, and, for the physicist, 
crystalline substances are of outstanding importance. 
All solid substances, however, are not crystalline ; 
glass, for example, has characteristic properties which 
are suggestive of the fluid state. On the other hand, a 
crystalline substance is not necessarily a solid; there 
are crystalline fluids, as, for example, para-azoxyanisol, 
among others. 

It is now known that the space occupied by a portion 
of a crystalline substance is not uniformly and con- 
tinuously filled with matter. In a perfect crystal, the 
atoms and ions of which all substances are com 
are situated in strictly definite lattice arrangements, 
and this condition is often defined as a ‘* homogeneous 
discontinuity,” the discontinuity being the atomic 
structure and the homogeneity the fact that, if samples 
are taken from different portions of a crystalline sub- 
stance they will all show precisely the same structure. 
That crystalline substances do, in fact, possess a lattice 
structure was first realised when precision measure- 
ments were made of the reflection and diffraction of 
X-rays when applied to a crystal. In 1912, Laue 
discovered that X-rays can be diffracted by crystalline 
substances in much the same way as visible light is 
diffracted by a grating. When a beam of X-rays is 
directed on to a crystal, the atoms and ions in the lattice 
structure of the crystal deflect the rays and so produce 
diffraction patterns on a suitably placed screen, and 
from such patterns it is possible to deduce the structure 
of the crystal lattice. 

Immense numbers of investigations of crystal 
structure by means of X-rays have resulted in a 
detailed knowledge of the precise way in which the 
lattice is built up and also, indirectly, of the forces 
which are developed between the atoms and the ions. 
This method of examining crystal structure has been 
so fully exploited during the last 30 years that there 
are now only a few of the more complicated types which 
have still to be dealt with. The structural types 
according to which substances crystallise—whether 
elements or chemical compounds—are controlled to a 
large extent by the space requirements of the atoms 
and the ions ; that is, by their radii, the extent to which 
they can be polarised, and the nature of the binding 
forces. As regards these binding forces, they must, 
of course, account for the fact that a lump of crystal 
holds together and does not disintegrate into the 
component parts. The most obvious characteristic 
of such forces is that they must include forces of 
attraction. So long as the crystals comprise ions 
only, and the positive and negative ions alternate in 
succession, the problem becomes relatively simple, 
because such ions are mutually attractive in accordance 
with Coulomb’s Law. Such “Coulomb forces” of 
attraction are, in fact, of decisive importance for a 
large number of crystal types, the alkali-halogen 
crystals, such as NaCl, being prominent examples. 
In addition, however, quite different types of attractive 
forces may be operative, such, for example, as the 
** van der Waal forces.” This description was applied 
because such forces are of the same nature as those 





* An abbreviated translation of an inauguration 
address delivered by G. Busch in the Eidg. Technischen 
Hochschule, Ziirich, June 19, 1943, and published in the 
Bulletin : Association Suisse des Electriciens, page 541, 
September 9, 1943. 





which account for the discrepancies between the 
behaviour of normal and perfect gases at low tempera- 
tures and pressures. These forces operate between 
neutral atoms and concern, at least partly, the state of 
zero energy of an atom or electron system; they 
are of a relatively feeble character. There are also 
“valency forces ” of attraction which act, for example, 
between metalloids and those elements which lie within 
the middle range of the periodic system. The diamond 
is, perhaps, the most striking example of this type 
of attractive force, but it also appears in boron, silicon, 
boron nitride, and silicon carbide. The basic fact of 
this force of attraction is that the atoms make mutual 
use of their valency electrons, so that these belong 
simultaneously to both or to many atoms and it then 
becomes impossible to decide which of the valency elec- 
trons belong to any one atom. This accounts for the 
fact that such valency forces are extremely powerful 
binding links between the atoms, and those substances 
in which these forces are operative are among the most 
rigid of all known bodies and are the most difficult to 
melt. Whereas the Coulomb forces are easily intellig- 
ible from Coulomb’s Law, the operation of the valency 
forces can only be explained on the principles of wave- 
mechanies as so-called “‘exchange forces.” A still 
further type of attractive force is the ‘ hydrogen 
binding force,”’ which is particularly evident in connec- 
tion with oxygen and nitrogen and appears when the 
hydrogen atom forms a link between the atoms of the 
other elements with which it combines. This force 
is particularly important in organic chemistry but also 
plays an important part in regard to a quite special 
phenomenon of crystal structure. ° 

Attractive forces, however, are not the only type of 
forces which are to be considered when investigating 
crystal structure. The remarkably small compressi- 
bility of solid bodies, that is to say, the great resistance 
which such bodies offer to a reduction of volume, shows 
that forces or repulsion are also operative and the seat 
of such forces must be determined. In part, these 
forces are accounted for by valency forces, sinee these 
give rise to repulsion as well as of attraction. In part, 
however, they are also accounted for by the important 
Pauli’s exclusion principle, according to which two 
electrons can never exist in the same quantum condition 
in an electron system. 

The foregoing brief account of the lattice theory of 
crystal structure of solid bodies must, of course, also 
be able to account for the known macroscopic properties 
of such bodies, and this is, in fact, the case to a very 
large extent. For example, elasticity and compressi- 
bility can be calculated exactly, both qualitatively and 
quantitatively, but the main difficulty arises when 
attempts are made to calculate the tearing strength of 
a crystal, the theoretically calculated forces being about 
one thousand times too large. This failure of the cal- 
culation, however, is not to be regarded as a formidable 
flaw in the lattice theory, but rather that the assump- 
tion of a perfect crystal, on which the theory is based, 
is not in accord with the crystal structures which 
actually appear in nature. 

The lattice theory also enables satisfactory accuracy 
to be obtained in calculations relative to thermal charac- 
teristics, such as, thermal expansion, lattice energy, 
heat of sublimation, and specific heat. The last-named 
problem has also been re-investigated, and it now 
appears that the T* law for the specific heat is too coarse 
an approximation to the true relationship. This law 
states that the specific heat of a substance, at a suffici- 
ently low temperature, rises proportionally to the third 
power of the absolute temperature, but since this law 
is based on the supposition that the whole space 
occupied by the substance is uniformly filled with it, 
some discrepancy was to be expected and the true 
relationship will now have to be derived from the lattice 
structure. The optical properties can also be rigor- 
ously derived from the lattice structure and it is possible, 
for example, to calculate the infra-red wavelengths 
which will be selectively radiated from a given crystal— 
the so-called residual rays. The present form of the 
lattice theory cannot account for dielectric phenomena, 
and this aspect of the theory is being actively investi- 
gated in many laboratories. So long as dielectric 

isation* is only caused by the deformation of the 
electron shells of the atoms and ions the problem is 
clear, and properly belongs to the domain of optics. 
All substances which possess rotatory, or otherwise 
abnormal and easily disturbed atoms or atom groups, 
however, require special consideration. Prominent 
among such substances is the so-called Rochelle salt 
(sodium potassium tartrate), also another salt 
(KH,PO,) which is completely different chemically 
but very close related electrically. These crystals are 
characterised by an abnormal sensitivity to polarisation, 
and consequently exhibit a very high dielectric constant. 
Whereas, for example, common salt (NaCl) possesses a 
dielectric constant of about 5, the value of this constant 
for Rochelle salt is about 100,000, and just as abnormal 





* See also ENGINEERING, vol. 156, page 81 (1943). 





is the piezo-electric excitability, and also the fact that 
this substance shows notably large hysteresis losses, 
In general, the phenomena associated with the electrical 
characteristics of Rochelle salt are analogous to the 
magnetic characteristics of feyro-magnetic bodies. Just 
as anomalous as the dielectric characteristics of this 
substance are the optical peculiarities which can be 
observed by means of the Hall effect. Investigations 
by means of X-rays show that these crystals, within a 
certain range, become spontaneously polarised up to 
saturation. As is the case with iron, cobalt, and nickel, 
a critical temperature exists above which spontaneous 
polarisation disappears, and this critical temperature of 
polarisation is analogous to the ‘‘ Curiepoint ” for ferro. 
magnetic substances. The fundamental cause of the 
electrical phenomena associated with Rochelle salt 
must be looked for in the existence of atoms or per 
manent dipoles within the crystal lattice whicli are 
easily displaced. The recent discovery of the afore- 
mentioned salt (potassium phosphate), has drawn 
special attention to the hydrogen binding forces which 
have been referred to already, since this type of force 
has been definitely proved to exist in this salt. It 
must be said, however, that the phenomena of the 
electrical characteristics of Rochelle salt cannot yet be 
fully explained. It is of interest to know that attempts 
are now being made to deal with problems of anomalous 
electric behaviour by means of statistical mechanics, 
and to realise that, in this way, certain conclusions have 
been reached which are known to be correct in principle. 
Rochelle salt crystals are not only of interest to the 
physicist who is primarily concerned in providing an 
explanation of the mechanism of the phenomena, but 
they have become of rapidly increasing importance 
to the electrical engineer who is studying, for example, 
the problem of constructing electro-acoustical apparatus 
based on the exceptionally large piezo-electric effect of 
that substance. 

A unique position among rigid solids is that occupied 
by metals. If a mass of molten metal is allowed to cool 
slowly, large single crystals will be formed, and metal 
as used in industry is built up of a number of small 
crystals. An outstanding property of metals is the 
high values of their electrical and thermal conductivi- 
ties, and it is now known that the current flow is carried 
entirely by electrons. In general, the electrons—and 
primarily the valency electrons of the atoms—play 
such a dominating role that, when investigating the 
theory of the conductivity of metals and the theory of 
the binding forces which exist in the metal structure 
it is only necessary, in the first place, to consider 
these electrons and subsequently to examine their 
mutual action with the lattice as a subsidiary pheno- 
menon. Metal electron technique can only be inves- 
tigated rigorously by means of wave mechanics. In 
principle, the procedure is to take account of the 
electrons in the crystal lattice by means of an appro- 
priately chosen electric field potential and then to 
inquire how the electrons will behave in this field. 
This procedure is capable of yielding basically impor- 
tant information on the electronic character of the 
material and explains not only the properties of metals 
but also those ofinsulators. The mechanism of thermal 
emission is made clear as regards respectively clean and 
tarnished metal surfaces when placed under the influ- 
ence of intense electric fields and, in recent years, 
results of investigations have been published which, 
by means of the electron microscope, have confirmed 
quantitatively the long-known law of field emission. 
This problem of the emission of electrons from metals 
is not only of fundamental importance to the physicist 
but is also essential to the electrical engineer for guid- 
ance in the design and construction of radio valves, 
photo cells, X-ray tubes and other electronic appliances. 
In order to predict the magnitude of the electric and 
thermal conductivities and in particular their depend- 
ence on temperature, it is necessary to take into 
account the mutual action of the electrons and the 
crystal lattice. This branch of metal-electronics, un- 
fortunately, is very difficult to handle and is not yet 
fully understood. 

Satisfactory as it may be to the investigator to re- 
count his successes, it is nevert necessary to men- 
tion also some of the problems which remain unsolved ; 
it is the unsolved problems which provide the urge 
responsible for every advance. A complete puzzle is 
still presented by a phenomenon which has been known 
for over 30 years and of which the solution has not yet 
been found in spite of the most strenuous efforts on the 
part of theoretical and experimental investigators ; 
this concerns the supra-conductivity of metals. This 
problem is perhaps the most fascinating in the physics 
of the solid state. Supra-conductivity means that 
certain metals when cooled below a characteristic tem- 
perature, show no measurable electrical resistance. 
So far, the metals titanium, gellium, niobium, indium, 
tin, tantalum, mercury, thallium, lead, and thorium, 
have been found to exhibit supra-conductivity. The 
critical temperatures lie mostly under 10 deg. absolute 
and, so far as is known at present, the lowest critical 
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absolute. 
At the approach to the supra-conductivity condition, 


it appears as though the electrons suddenly become 
able to travel through the metal lattice without fric- 
tional resistance, and also to continue so to travel for 
long periods after the externally applied driving action 
has ceased to operate, It is possible, for example, 
to take a ring-shaped sample of conducting metal, such 
as lead or tin, and induce in it a continuous current 
which will persist for hours or days without appreciable 
diminution in magnitude. It is, however, not the 
electrical conductivity only which behaves in such a 
remarkable way: the magnetic characteristics are also 
peculiar. Metals, when in the supra-conducting state, 
cannot be magnetised ; they are absolutely diamagnetic, 
and it is only when the strength of the impressed magne- 
tic field exceeds a certain critical value that the 
magnetic lines of foree become able to penetrate into 
the metal, and when this takes place, the supra- 
conductivity is destroyed. The most recent researches in 
modern low-temperature laboratories have shown that 
the passage from supra-conductivity to the normal state 
does not occur gradually but in irregular jumps, and 
it appears as if the supra-conducting state breaks up 
and passes over piece by piece to the normal conducting 
state. 

It is, however, not only metals that become supra- 
conductors at low temperatures ; binary compounds, 
such as CuS, ZrN, MOC, WC, NbH, NbC, and NbN, 
are also found to possess the supra-conducting property. 
In some respects, these compounds show even more 
yomarkable properties than metals. If, for example, 
NbN is cooled down,*it will become supra-conducting 
at 16 deg. K. If the temperature is then raised, the 
compound loses its supra-conductivity, not, however, 
at 16 deg. K., but only when the temperature has been 
raised to 23 deg. K, and it is to be noted, incidentally, 
that this is the highest temperature at which supra- 
conductivity has yet been found to exist. If the 
is again cooled down, the supra-conductivity appears 
at 23 deg. K; that is to say, if the sample has been 
once made supra-conducting, the transition sequence 
from normal conductivity to supra-conductivity is 
obtained at a much higher temperature. This behaviour 
is reminiscent of an occurrence which has been observed 
in the production of metal crystals. If, for example, 
the crystal structure is brought to the melting tempera- 
ture and this temperature is not maintained too long 
and only slightly above the melting temperature, then 
there will appear certain grains of the metal which 
obstinately persist in the solid state. If the metal is 
then cooled down to solidification, these grains function 
as centres of crystallisation and have the effect of 
producing exactly the same crystal structure as was 
obtained by the first cooling. This sequence has 
suggested remarkable idea that supra-conducting 
grains exist which grow when the metal is cooled down 
and gradually increase with further cooling. There 
would thus appear to be a crystallisation sequence 
within the crystal lattice of the metal, and it then 
becomes necessary to imagine that the valency electrons 
within such a supra-conducting grain moving in the 
same tracks at the surface of the grain, can travel 
without resistance in « similar manner to that in which 
the electrons of the individual atoms move in the Bohr 

ths. 

"Thee is much to be said for this hypothesis, 
because, in addition to other reasons, it is able to 
account for the Meissner-Ochsenfeld effect, at least in 
broad outline. This effect is as follows :—If a sphere 
of tin or lead is brought into the supra-conducting 
state and then placed in a magaetic field, a persistent 
current will be induced in the sphere—as, of course, 
would be expected. If, however, the procedure is 
reversed, i.e., if the magnetic field is impressed on the 
sphere and the sphere is then cooled to the supra- 
conducting state, there will develop under these condi- 
tions also a persistent current, but it is to be observed 
that this cannot now be regarded as an induced current. 
With the aid of the ‘ grain theory,” this effect can 
be explained as follows :—When cooling down, isolated 
supra-conducting grains form and these then take up 
an orientation which is determined by the magnetic 
field. As the temperature is further reduced, these 
grains increase in size and, when the critical temperature 
has been reached, they occupy the whole of the con- 
ductor space and become grouped together so that the 
persistent current can flow through the whole body of 
the conductor. /It is of interest to observe that the 
supra-conductors mainly occupy the middle range 
among elements of the periodic system. Whether 
supra-conductivity will play a part in technical work 
in the future is a question which is not easily answered. 
Even if it does become possible to produce alloys or 
compounds which will have critical temperatures much 
higher than any yet known, the fact that supra-con- 
ductivity disappears in relatively weak magnetic fields 
(i.e., of the order of 100 Oersted) will still be a stumbling 
block to any extensive technical applications. 

It has been pointed out already that certain charac- 
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teristics of crystals cannot be understood from the 
theory of a perfect crystal, but that such features 
require a new point of view for their elucidation. 
Examples of these characteristic properties are: (1) the 
diffusion of atoms and ions through the crystal lattice 
and the consequent ionic conductivity ; (ii) tenacity ; 
(iii) plasticity ; and (iv) catalysis. From fundamental 
considerations it is difficult to imagine that atoms or 
ions should be able to roam through a crystal of which 
the lattice places are all occupied. It is true that 
there are special cases in which the lattice has so 
many vacant ee that a change of place of the 
atoms is possible at low temperatures. Examples 
of such substances are the modifications of silver 
iodide and the more complicated salts, Ag,HgI, and 
Cu,Hgl,, and these compounds have a quite abnormally 
high ionic conductivity. As a rule, ionic transport in 
a solid is only possible if the crystal exhibits empty 
places, that is “ holes” in its structure, and incorrect 
occupation of other places; under these conditions, a 
change of places of the ions is possible. Such disorder 
is found, in fact, in every natural or artificial crystal, so 
that ionic conductivity is a very common occurrence. 

Finally, mention must be made of a group of solid 
substances which are fundamentally different from 
normal electrical conductors, such solids being known 
as semi-conductors. These substances are found among 
the oxides, sulphides, selenides, nitrides and borides of 
the heavier metals, and among those which have been 
most thoroughly investigated are zinc oxide (ZnO) and 
copper oxide (Cu,O). While these substances exhibit 
notable electrical conductivity, this conductivity rises 
with the temperature, in contrast to the fall of con- 
ductivity with temperature which characterises metals. 
The mechanism of electrical conduction in semi-con- 
ductors can be explained, to a large extent, with the 
aid of the electron theory of metals, and their abnormal 
behaviour would appear to be mainly associated with 
the divergence of the crystal structure from the perfect 
‘orm. 

It appears that the conductivity and light absorp- 
tion depend in every case, to a greater or lesser 
degree, on the paucity of cations or anions. When 
anions are missing from the lattice, then, in order to 
account for the neutral state of the whole’ crystal, an 
excess of electrons must be present ; when cations are 
missing, there will be vacant electron spaces, which is 
equivalent to imagining the presence of a particle with 
the same mass as an electron but with a positive 
charge. Both types of semi-conductor can-be investi- 
gated and distinguished from one another by means 
of the Hall effect. By heating in an oxidising or 
a reducing atmosphere, respectively, it is possible 
to cause a variation in the conductivity of conductors 
by several powers of ten, and in PbS and PbSe are 
found cases in which, by means of appropriate heat 
treatment, both types of semi-conductors are change- 
able one into the other. 

Quite inexplicable so far, are the changes which 
depend upon the temperature and are shown by the 
absorption lines; for example, zinc oxide when cold 
is white and when hot is yellow, and this fact has not 
even yet been satisfactorily explained on the basis of 
the electron theory. Although there are still many 
questions to be settled as regards the theory of semi- 
conductors, yet these substances have found wide 
application in practice in the construction of rectifiers, 
blocking layer photo-cells, non-linear resistances, and 
high resistance bolometers, and it is to be expected 
that, with further advances in the knowledge of the 
mechanism of their operation, the technical importance 
of semi-conductors will be correspondingly increased. 





URANIUM FISSION PLANT IN 
CANADA. 


Some interesting particulars have recently become 
available regarding the uranium fission plant now 
nearing completion in Canada. The construction of 
this plant, which is situated on a site 10,000 acres 
in extent, on the banks of the Ottawa River, was 
commenced after the Combined Policy Committee of 
Great Britain, the United States and Canada had 
reached agreement, in April, 1944, as to the share 
of these countries in research connected with the 
problems of the release of atomic energy. Under this 
agreement, the Canadian plant was to be designed to 
produce plutonium by the method involving the use 
of the metal uranium and heavy water. The United 
States would undertake research on two different 
methods of production of fissile material, namely 
plutonium by the uranium-graphite method and by 
the separation of one of the isotopes of natural uranium. 

In manufacturing plutonium, large numbers of neu- 
trons are released, and it is a logical conclusion that, 
since the function of neutron release is to break up 
other atoms than those from which they are expelled, 
the reaction vessels themselves are liable to be affected. 
If the neutrons combine too readily with the atoms of 
the materials which form the walls of the vessels, then 


the whole object of the process is defeated since the 
necessary “‘ chain” reaction of the uranium atoms 
cannot take place. The expelled neutrons must, there- 
fore, be controlled to an extent such that a part will 
perform the task of uranium fission while the other, and 
surplus, part will be absorbed by the material of the 
vessel and by adjustable rods of other material inside 
the vessel. It is fortunate that, though all materials 
can “absorb” neutrons, they differ in the degree to 
which they will do so. This difference of susceptibility 
rules out as constructional materials, steel, bronze, 
brass and other metals and alloys, but aluminium, 
which is the least neutron-absorbent, may be used 
to some extent though the parts must be made of the 
minimum thickness and bulk consistent with strength. 
Obviously, the reaction in the vessel is accompanied 
by a high rate of heat emission, necessitating the 
artificial cooling of the vessel. The cooling is effected 
by water flowing through aluminium tubes of small 
diameter at velocities much greater than normal 
practice. 

Water, like almost every other substance, becomes 
radioactive under exposure to the intense emission of 
neutrons. It is stated that the discharged cooling water 
is only slightly radioactive and that its important 
radioactive constituent loses its activity fairly quickly. 
The water is therefore impounded in a storage tank 
before it is drained to the river, which treatment, it is 
stated, renders it completely harmless. If the cooling 
water is only feebly radioactive, the solids exposed to 
neutron bombardment are not anything like so harm- 
less ; they emit radiation destructive to the tissues of 
the human body. On account of this, the reaction 
vessels have to be surrounded by walls of concrete and 
other materials many feet in thickness to afford pro- 
tection to the operating and laboratory staff. In 
connection with this protection, the authority on 
which this summary is based (the Engineering Journal 
of the Engineering Institute of Canada) makes this 
rather surprising statement: ‘‘ Once the plant has 
been in operation these barriers cannot be removed 
and the reacting vessel which they enclose is per- 
manently inaccessible and cannot be replaced or 
repaired.” 

The radiation, however, is not a wholly unavoid- 
able nuisance; a number of instruments about the 
plant are actuated by it. Though the type of instru- 
ment varies, all have the same feature of an ionisation 
chamber in which an enclosed gas is rendered capable 
of conducting an electric current by the ionisation 
produced by the radiation. This current may be as 
small as 10-*° ampere and is proportional to the 
radiation intensity. In some instances, the current 
can be measured by a galvanometer, in others it is 
amplified by electronic circuits to indicate on panel- 
type instruments, while in yet others it may be 
used to operate relays, interlocked in the protective 
circuits for preventing contro] failures, to actuate 
recorders, or to operate alarms for warning employees 
of radiation of an intensity dai to health. The 
main product of the plant, plutonium, is perhaps not 
so important as what may be termed the by-products. 
These consist of large quantities of radioactive materials 
which emit radiations like radium and can be used as a 
substitute for it in numerous applications. 

A general note may be added on the plant. It 
includes a chemical treatment department as well as 
the fission department, the two being apparently in 
widely-separated buildings. The plutonium and radio- 
active products of the fission reaction plant are trans- 
ferred to the chemical plant for extraction in heavy 
protective casings, the subsequent processes again 
necessitating concrete screens and remote control. 
The fundamental design of the plant was, we under- 
stand, due to the Montreal laboratory of the National 
Research Council, which laboratory was set up in 
Canada in 1942 for uranium research and is staffed 
by a group of scientists recruited, in the main, from 
British and Canadian Universities. The staff now 
numbers 400. Since Canada possesses the largest 








known sources of uranium, the country is in a very 
strong position as regards this particular form of 
scientific activity. 





H.M.S. ‘“‘ PETUNIA”? TO BE LENT TO CHINESE NAavVY.— 
The first of several naval vessels which are to form a loan 
from Britain to China, H.M. corvette Petunia, will be 
transferred to the Chinese Navy immediately she has com- 
pleted an extensive refit. It is expected that the vessel 
will be ready for transfer before the end of the year. Her 
Chinese crew, who have all been trained in this country, 
are at a British naval base awaiting the completion of 
her refit. Other craft to be handed over include a light 
cruiser and warships of the escort and coastal craft type. 
H.M.S. Petunia is a corvette of the Flower class, having 
a standard displacement of 1,00@ tons. She has served 
in the Mediterranean and in the North and South 
Atlantic, and was part of the naval forces supporting the 





invasion of France. 
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GRINDING MACHINES. 


Ws illustrate and describe on this and the opposite 
pages a form of bearing for grinding machines due to 
Messrs. The Churchill Machine Tool Company, Limited, 
Broadheath, near Manchester. This bearing, which 
was described, as originally designed, in ENGINEERING, 
vol. 138, page 492 (1934), automatically adjusts the 
running fit to the working conditions by means of a 
hydraulic device. It is applied to the grinding-wheel 
spindles of all types of plain and universal grinding 
machines, and most other types, manufactured by the 
firm. Messrs. Churchill started the development of 
the bearing with the premise that unless a grinding 
wheel has a perfectly cylindrical periphery and cuts 
over the whole surface, it cannot function at its best, 
either as regards the finish of the work or the life of 
the wheel. Following this, in order to true a wheel 
into a perfect cylinder the spindle bearings must 
themselves be as nearly perfect as possible, a condition 
not applying to alignment only but also to running 
fit, and one which is affected by load variations and 
by alternations in temperature. 

In a bearing with fixed adjustment of running clear- 
ance, it is pointed out that the adjustment must 
be of the nature of a compromise. The adjustment, 
made by hand, provides a definite clearance between 
the spindle and the bearing. To take a typical instance, 
on a spindle 3 in. in diameter it is a usual practice to 
allow 0-002 in. for running clearance; anything less 
than this involves a risk of the bearing seizing. As long 
as only comparatively rough grinding is desired the 
practice answers well enough, but for precision work to 
within 0-0001 in. the spindle can have too great a 
degree of freedom and may take up an infinite variety 
of axial positions as it rotates. Displacement of 
the grinding wheel naturally follows, a condition 
which is sometimes visually distinguishable by a slight 
blurring of the outline of the wheel, or audibly by varia- 
tions in the sound produced when the truing diamond is 
applied. The fixed clearance decided on, whatever it 
may be, is to allow for variations in temperature, which, 
of course, determine the relative expansion or contrac- 
tion of the spindle and its bearings. A close initial 
when the bearing is cold will cause the spindle to run too 
hot when the wheel has been cutting for some time and 
further adjustment may be required, an operation which 
may have to be repeated several times in spite of the 
common practice of adjusting the bearings when start- 
ing from cold and running the spindle light for some time 
to enable it to attain its running temperature. 

Tt is considerations of this nature that determined 
Messrs. Churchill to develop the ‘‘ Hydrauto ”’ bearing. 
This is claimed to permit the work to be ground imme- 
diately when starting from cold without any pre- 
liminary running in, this being due to its automatic 
adjustment to a definite running fit, not a running 
clearance, under all conditions of temperature with 
light or heavy cutting. Moreover, its use is stated to 
permit a very high degree of accuracy to be attained. 
In this connection, one firm, using a standard Churchill 
universal grinding machine fitted with ‘“‘ Hydrauto” 
bearings, report that they have secured a surface finish 
to within 1-25 micro-inch, as indicated by the “ Taly- 
surf” .surface-finish measuring instrument. The work 
was grinding faces at an angle on small washers of 
hardened steel. 

The construction of the “ Hydrauto” bearing may 
now be considered. It is seen in Fig. 1 in use on 
the travelling wheelhead of a 32-in. by 168-in. roll- 
grinding machine. The external] characteristic fea- 
tures to be noted are the great distance between the 
multiple V-belt driving pulley at the extreme left and 
the grinding wheel in contact with the roll, and 
the two inclined circular covers, piping and filter, these 
last being parts of the hydraulic adjusting equipment, 
and being perhaps more clearly seen in the enlarged 
view, Fig. 2, which shows a more compact drive and 
a mounting for a grinding wheel 26 in. in diameter by 
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Fig. 2. 


would increase the thickness of the film. The bearings 
are —_ and bedded by hand to the spindle. They 
are made of a special lead-containing bronze, while 





3 in. width of face. It may be noted here that the 
elliptical object on the wheel casing is merely a circular 
mirror the reflection in which results in a somewhat 
puzzling effect in the illustration. The mirror enables 
the operator to see the actual grinding contact of wheel 
and work. 

The sections, Figs. 3 and 4, opposite, show the main 
features of construction. It will be evident from 
Fig. 3 that the halves of the actual bearing, the 
“* brasses,” are not symmetrical. The lower part a 
is very rigidly attached to the body of the wheelhead 
and has contact with the spindle over an arc of 180 deg. 
The upper part 6 is free to bear on the spindle without 
restraint and has a smaller contact arc, namely, about 
110 deg. It is prevented from following the spindle 
round by a prolongation making contact on the right- 
hand end of bearing a. The upper edge of bearing b 
is not formed with a wedge-shaped lead-in for the oil to 
enter between the spindle and the bearing since this 





nitrided steel is used for the spindle. The bearing } is 
kept in contact with the spindle by a piston c, pressure 
on the top of which is derived from a portion of the 
lubricating-oil flow from the small gear pump d driven 
by a worm on the spindle. The pump delivery pipe 
is not shown, but it is connected to the filter e, the 
filtered oil then passing to the pipe f, which terminates 
in a two-way coupling. A small portion of the oil 
stream enters the cylinder containing the piston, 
the major portion being passed through the sight- 
feed fitting g into the gap between the upper edges 
of the bearings. 

It will be noticed in Fig. 3 that the piston c is formed 
with a top of larger diameter in which is situated a 
small non-return valve of the ball type. The oil thus 
reaches the top of the piston and ensures that the space 
between it and the cover is always completely filled. 
The piston does not, however, rest directly on the 
bearing but on the distance piece h, this construction 


sharp edge is useful in helping to maintain the oil film | enabling the bearing to take up any position axially 


»t its minimum thickness; a lead-in at this point | without side stress on the piston and cylinder. The 
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BEARING FOR 26-IN. WHEEL. 


light spring between the cylinder cover and the piston 
ensures that any movement of the piston is always 
downwards. With this spring pressure and consequent 
downward movement, the ball valve prevents any 
release of the oil for the space above the piston. In 
consequence, the oil film between the spindle and the 
bearing is continually reduced to its practical minimum 
thickness, which is considerably less than that given by 
the clearance that has to be allowed in bearings without 
self-adjustment. The small thickness of oi] film pro- 
vided by the “ Hydrauto”’ bearing does not result 
in high-temperature running, but maintains the bearing 
at a relatively low temperature, generally not more than 
20 deg. F. above the temperature of the machine as a 
whole. Ifthe film should be allowed to become thicker 
than the automatically-maintained minimum, turbu- 
lence is set up in the oil and the wheelhead temperature 
then increases to the degree that is common in the 
ordinary type of bearing. One precuation has to 
be observed with the ‘‘ Hydrauto” bearing, namely, 
that entrained air must not be allowed to accumulate 
in the space above the piston. In order to prevent this, 
the cylinder covers are provided with a small screwed 
plug, i, in Fig. 3, which when turned slightly allows 
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some oil to escape and with it any air bubbles. 


The 
covers are held in place by the set screws seen in Fig. 4. | 
Referring to Fig. 4, some other constructional details | 


may be mentioned. In the first place, the spindle | 
is formed with a collar which, in conjunction with an 

adjustable nut and facing rings, forms part of the 

thrust bearing j, and so prevents axial displacement 

of the spindle, there being, of course, a small amount 

of axial thrust from the reaction of the worm against 

the pump worm wheel. The oil passing through the 

bearings discharges into the chamber in which the 

oil-pump is situated and is re-circulated through the 

filter. Passages are formed to return the oil escaping 

from the outer ends to the chamber, as will be evident 

from Fig. 4. This arrangement avoids the provision 

of elaborate end seals for the spindle, the seal at the 

wheel end consisting merely of a cup attached to the 

spindle, and having a machined face bearing on the 

wheelhead casting, while the seal at the driving end is 

formed by a conventional centrifugal throw-off collar. 

It will be clear that the bearings are relatively long in 

relation to their diameter and, to give an idea of 

the firm’s practice in this respect, some dimensions 

may be quoted. The smallest wheelhead, specially de- 

signed for grinding the cams of Merlin engines during 

the war, has twin spindle bearings j in. in diameter and 

each 2 in. long, while the largest wheelhead hitherto 

manufactured has bearings 6 in. in diameter by 12 in. 

long. The smallest wheelhead referred to above carries 

a wheel 3 in. in diameter and it is interesting to note, as 
illustrating the low lubricating pressures necessary with 

the ‘‘Hydrauto” bearing, that in this particular 
machine the oil supply was by gravity only,'a head of 
about 5 in. of oil being used. In the larger machines 
the gear pump is used but the oil pressure rarely exceeds 
3 lb. per square inch. The range of wheels goes up 
to 50 in. in diameter, a wheel of this diameter being 
employed in large crankshaft-grinding machines. It 

may be mentioned, in conclusion, that the ‘* Hydrauto ” 

bearing is fully protected by patents. : 





BOILER CONTROLS.—A very complete and illustrated 
account of the Hagan control system for Lancashire and 
“Economic ” boilers has been received from Messrs. 
James Gordon and Company, Limited, Dalston-gardens, 
Stanmore, Middlesex. The system consists of regulating 
the rate of combustion of the boiler in accordance with 
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the steam demands, the air supply being controlled by 
servomotor-operated dampers whether natural draught or 
forced draught is used. When the boilers are mechani- 
cally fired the system also controls the stokers. A fully- 
illustrated account of the Hagan system in its earlier 
forms will be found in the issue of ENGINEERING for 
September 9, 1927, page 325. 


BEARING FOR GRINDING MACHINES. 


MESSRS. THE CHURCHILL MACHINE TOOL COMPANY, LIMITED, MANCHESTER. 
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FORCED AIR-CIRCULATION 
ELECTRIC FURNACES. 


Many of the alloys employed in modern engineering 
have to be subjected to a final relatively-low tempera- 
ture heat treatment in order that their optimum 
mechanical properties may be developed. Thus, for 
example, the high-grade alloy steels used in motor-car 
and aero-engine construction need tempering ; high- 
speed steel tools and cutters are given a final “* second- 
ary hardening’’ treatment, and age-hardening alu- 
minium and other light alloys have to undergo solution 
and precipitation heat treatments. The temperatures 
involved are usually not above 700 deg. C., and for 
such temperatures, furnaces of many types are being 
used. The vertical forced air-circulation electric 
furnace, produced by Messrs. Birlee Limited, Tyburn- 
road, Erdington, Birmingham, 24, and illustrated in 
Figs. 1 to 4, on page 496, has much to commend 
it for this type of work. As will be seen in Figs. 1, 3 
and 4, the furnace consists essentially of a closed heat- 
insulated cylindrical chamber having an inner con- 
centric heat-resisting metal liner or baffle a, which 
serves to prevent direct radiation from the heating 
elements on to the charge and confines the air to a 
definite path. The liner is supported in the chamber 
by a throat 6, which, in turn, is carried on pillars 
secured to the base plate. The rickel-chromium 
alloy tubular heating elements c, are mounted on 
brackets in the annular space between the inner wall 
of the furnace chamber and the liner. The heating 
assembly is shown in Fig. 2. The tubes have welded 
connections and insulated leads are brought down 
through the base of the furnace for linking up to the 
electric supply. The work basket d, which is generally 
constructed of mild steel, has solid sides and a perforated 
base, and, when charged into the furnace, rests inside 
the liner upon the throat. 

The centrifugal fan e, situated in the base of the 
chamber beneath the throat, circulates air first 
upwards over the heating elements, from which heat 
is absorbed, and then down through the charge, to 
which heat is imparted. The circulation is con- 
tinuous, no fresh air being drawn into, and no hot air 
expelled from, the furnace chamber. The whole of the 
heat generated by the elements is thus conserved and 
imparted to the charge as rapidly as it can be absorbed 
by the latter. The centrifugal fan is mounted on the 
shaft extension of a vertical-spindle motor f; a 
perforated guard plate g protects the fan, while upper 
circumferential guards h prevent work from falling 
on to the heating elements. Other safety devices 
include an excess-temperature cut-out to safeguard 
the heating elements and a door switch j, which cuts off 
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current supply when the door is opened. The furnace 
door is of the lift and swing type; a leaf spring incor- 
porated in the door-operating gear gives light and easy 
manipulation. It is stated that slight hand pressure on 
the operating handle is sufficient to lift the door clear of 
the furnace top plate. Both the door and the furnace 
chamber are lined with insulating bricks. The outer 
casing of the furnace is built up of welded rolled steel 
plate. To facilitate charging, the furnace may either 
be placed in a pit, as shown in Fig. 3, or it may be 
stood on the workshop floor and a wooden charging 
platform built up round it. Four standard models of 
the furnace, having ratings of 10 kW, 20 kW, 40 kW 
and 60 kW, are produced by the firm, that shown in 
Fig. 1 being a 20-kW furnace. In addition, smaller 
furnaces having ratings of 6 kW and 8 kW, for tool- 
room tempering treatments, and larger or special 
furnaces to suit individual requirements, are made. 

The furnaces are designed for operation with single-, 
two-, or three-phase current. An instrument, known 
as a “ charge progress recorder,” is generally employed 
with the furnaces. An iron-clad switchgear panel 
is included, normally arranged for floor mounting, 
the panel carrying main isolator and circuit fuses 
and contactors for both the furnace elements and 
the fan motor, each with overload protection. The 
transformer, which feeds the heating elements at 
low voltage, is of the usual indoor type and is either 
ventilated, air-cooled, or oil-immersed. A neutral 
line or a separate 200-volt to 250-volt single-phase 
supply is required to operate the control equipment. 
Where no such single-phase supply is available a small 
control transformer can be furnished to provide a 
suitable supply. The transformer is mounted in the 
switchgear panel and wired into the control circuit. 
The charge progress recorder, besides maintaining the 
furnace automatically at any desired temperature, 
records this temperature, together with the progress of 
the charge, on a single chart, a red line on the chart 
corresponding to the furnace temperature and a black 
line showing the temperature of the charge. The 
records are obtained by means of two thermocouples. 
The controlling thermocouple which gives the red line 
of the furnace temperature is placed in the air stream 
immediately above the heating elements. _It therefore 
controls, and also records, the temperature of the air 
passing into the work. 

The second thermocouple, which produces the black 
line on the chart, is fitted at the bottom of the furnace, 
between the work and the fan: It, therefore, registers 
the temperature of the air stream after it has passed 
through the charge. With an empty furnace, the tem- 
peratures of the air at the top of the charge space and 
at the bottom, immediately above the fan, are practi- 





the heating elements and the fan motor from the 


cally the same, and the two records on the chart 





494 


ENGINEERING. 


DEc. 14, 1945. 








coincide. When cold work is placed in the furnace, 
however, heat is extracted from the air stream in 
its downward travel through the loaded work basket 
and the bottom thermocouple records a lower tempera- 
ture than the upper thermocouple. The two records 
only become coincident again when the charge has 
reached the temperature at which the air is being con- 
trolled. The coincidence of the two records shows that 
the work has reached the set temperature throughout 
and that it may be withdrawn, or the soaking period 
commenced according to the nature of the treatment 
required. Where the treatments carried out need a 
special time cycle, such as a controlled rate of heating 
and cooling of the charge, time-cycle controllers and 
other devices can be incorporated in the equipment. 
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Grubb, London; Eli John Albert Hallett, London ; 
Captain Henry Edward Handyside, R.E.M.E., Blaydon- 
on-Tyne; Philip Harris, B.Sc. (Eng.) (Lond.), Princes 
Risborough ; Richard Wilson Haywood, M.A. (Cantab.), 
Rugby; Jack Henderson, Newcastle-upon-Tyne ; 
Edwin Douglas Holdup, M.Sc. (Eng.) (Lond.), Deptford; 
John Holgate, Banstead ; James Nicol Jarvie, London ; 
James Howard Johnston, B.Sc. (Eng.) (Lond.), Edg- 
ware; Alexander Kennedy, Glasgow; Hugh Richard 
Keyter, B.Sc. (Cape Town), Johannesburg, South 
Africa ; Major Mervyn Dixon Kharegat, B.Sc. (Eng.) 
(Lond.), R.A., Stoke-on-Trent; Raymond Frederick 
Kneale, Melbourne, Australia; Captain Wiktor Alek- 
sander Kulikowski, Sevenoaks; Frederick William 
Leam, Bhusawal, India; William Edward Lee, B.Sc. 
(Eng.) (Lond.), London; Hugh Murton Le Fleming, 
B.A. (Cantab.), Bath ; Lieut.-Commdr. (E.) Archibald 
Kerr Leitch, B.Sc. (Glas.), R.N., Glasgow; Ronald 
MacLean Lewis, Newport, Mon.; James Millar Logie, 
Farnborough ; John Philip Middleton, B.A. (Cantab.), 
Bristol; Otto Mueck-Tattersall, London; Alexander 
Alan Munro, Sheffield; Frederick Horace Edward 
Myers, Rugby; Hendrik Albert Niebor, London; 
Frank Leslie Parkin, B.Sc. (Eng.) (Lond.), Nottingham ; 
Lieut.-Commdr. (E.) John Kenyon Pearsall, R.N., 
Solihull ; Captain Harold Heaton Plews, B.Sc. (Eng.) 
(Lond.), R.E.M.E., Paignton; Geoffrey Frederick 
Poole, High Wycombe. 





BRITISH CRANES FOR FRANCE.—The French Govern- 
ment have placed orders with the Wellman Smith Owen 
Engineering Corporation, Limited, for 24 large level 
luffing dockside cranes for installation at the devastated 
ports and naval yards at Brest and Toulon. The cranes 
are of a new design recently patented by the company, 
and the contracts involve the export of British machinery 
to the value of 750,0001. : 


SMALL REFRIGERATING PLANT.—A leaflet recently 
issued by Messrs. G. and J. Weir, Limited, Cathcart, 
Glasgow. 8.4, describes a compact refrigerator condensing 
unit for use with either methyl-chloride or Freon F.12. 
The unit, which is known as the “ A ” size, is primarily 
intended for such purposes as milk cooling, ice-cream 
manufacture and small air-conditioning plants. It con- 
sists of a compressor, with 2, 3, or 4 cylinders, according to 
the capacity desired, belt-driven from a motor, both being 
mounted on a base from the underside of which the 
condenser is slung. The unit is completely self-contained 
and the motor is provided with an automatic starter. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Natural Stone for Building.—A new standard speci- 
fication, B.S. No. 1232-1945, covers the dimensions 
and workmanship of natural stone for building. It 
has been prepared to enable stone to be worked for 
stocking, to facilitate speedy production and to assist 
designers by providing a series of standard sizes of 
stones for use as facings. The stones are intended to 
bond with brickwork, and thus a dual range of sizes 
is included for use with two sizes of brick having depths 
of 23 in. and 23 in. The scheme, however, is not 
intended to conflict with practices that have prevailed 
in the past, and sizes other than those specified may be 
obtained when specially ordered. Although laboratory 
tests can be used to assess the durability of building 
stones, these tests are not yet sufficiently developed to 
warrant their inclusion in a British Standard Specifica- 
tion. Where there is knowledge based on long experi- 
ence in the use of stone, the results of such experience 
are to be preferred, provided that observations of 
weathering behaviour in buildings are interpreted with 
care, having regard to variations in the deposits on the 
stone, the situation of the building, and the manner and 
position in which the stone is used. [Price 2s., postage 
ineluded.] 

Conerete Railway Sleepers.—A revised edition of 
B.S. No. 986, providing data for the design and manu- 
facture of both ordinary reinforced-concrete and 
pre-stressed concrete railway sleepers, has recently 
been issued by the British Standards Institution. 
The revision has been undertaken in order to include 
sleepers for primary, secondary and tertiary tracks ; 
the previous edition of the specification covered only 
sleepers intended for service in sidings. It is pointed 
out in the present edition that the new data may 
need further revision at a later date in the light of 
practical experience. They are included, however, 
on the basis of the information at present available, 
to give guidance to those who wish to use concrete 
sleepers for running tracks. The type of pre-stressed 
concrete sleeper covered by the specification is that 
in which the steel is stretched in a straight length, 
and where anchorage of the steel is by bond alone, 
without mechanical aid. It is added that the informa- 
tion available to date is insufficient to justify provision 
for any other method of pre-stressing. As was the 
case with the previous edition, the specification covers 
the material to be employed, the design, and the fasten- 
ings. In appendices details are given of the method 
to be used for making the cubes of concrete for the 
tests, the method of carrying out the check tests on 
normal reinforced-concrete and on pre-stressed con- 
crete sleepers, and details of the fastenings. [Price 2s., 
postage included.] 


Concrete Interlocking Tiles—Another revision, re- 
cently prepared and issued, concerns concrete interlock- 
ing tiles. The specification, B.S. No. 550, has been 
brought up to date for post-war building, and the design 
of the tiles has been somewhat modified as indicated 
in diagrams included in the specification. Full details 
regarding the materials and pigment to be used in 
making the tiles, the dimensions and the tests to be 
applied, are contained in the publication. The specifi- 
cation allows any surface texture or colour desired by 
the purchaser to be adopted, but ensures that the 
physical and mechanical properties of the tiles are 
satisfactory. The breaking loads prescribed in the 
wet and dry transverse tests, while satisfying all the 
requirements of users, are stated to be those which 
properly made tiles may be expected to equal or exceed. 
The average breaking load, applied along the width 
of a tile midway between supports, on a clear span 
of 10 in., must not be less than 145 lb. when the tile 
is tested wet and 200 lb. when it is tested dry. The 
wet test being the more important, is made obligatory. 
[Price 2s., postage included.] 





BOOKS RECEIVED. 


Introduction to Marine Engineering. By COMMANDER 
A. FUNGE SMITH, R.N. Edward Arnold and Company, 
41 and 43, Maddox-street, London, W.1. [Price 5s. 
net.) 

Brockhouse: A Study in Industrial Evolution. By 
COMPTON MACKENZIE. J. Brockhouse and Company, 
Limited, Victoria Works, Hill Top, West Bromwich. 

Standard Methods of Analysis of Iron, Steel and Ferro- 
Alloys. As Used by the Laboratories of The United 
Steel Companies Limited. Third edition, revised and 
enlarged. Publications Department, The United Steel 
Companies Limited, 17, Westbourne-road, Sheffield, 
10. (Price 7s. 6d. net.) 


PERSONAL. 


Sir HENRY DALE, O.M., G.B.E., F.R.S., is retiring 
from his positions as Fullerian Professor of Chemistry, 
Royal Institution, and Director of the Faraday Research, 
Laboratory, in September. His successor, in both pogij- 
tions, will be ProrEssor E. K. RIDEAL, M.B.E., D.Sc, 
F.R.S., Professor of Colloid Science, Cambridge Univer. 
sity. 


Mr. H. A. HUMPHREYS has been appointed an assistant 
manager to Messrs. R. and H. Green and Silley Weir, 
Limited, Royal Albert Dock, London, E.16. 


Dr. HAROLD HARTLEY was elected President of the 
British Cast Iron Research Association, at the annua} 
meeting, held in London on December 12. 


Mr. A. J. G. Smout has been released from his duties 
as Director-General, Ammunition Production, Ministry of 
Sudply, and has resumed his membership of the board of 
Imperial Chemical Industries, Limited. He will be 
responsible for the Metals Division. 


Mr. J. M. WisHart, B.Sc., F.R.1.C., A.M.I.Chem.E., is 
relinguishing his post as general manager of the Man- 
chester Corporation Rivers Department, on December 31, 
to join the board of Ames Crosta Mills and Company, 
Limited, sewage purification engineers, Heywood, Lanca- 
shire, and London, as a technica! director. 


Mr. R. PETERS, district engineer, London and North 
Eastern Railway, Edinburgh, is retiring on January 26, 
1946. He will be succeeded by Mr. J. Scort, at present 
assistant district engineer, Newcastle-upon-Tyne. 


Mr. C. F. BaTSTONE has been appointed Midland 
branch manager of the British Aluminium Company, 
Limited, and has taken up his duties at Lansdowne House. 
41, Water-street, Birmingham, 3. (Telephone: Birming- 
ham Central 3053; Telegrams: Britalumin Birming- 
ham.) Mr. E. V. PANNELL will be retiring at the end of 
the year after 34 years’ service with the company. 

Mr. NORMAN SEATON, D.S.C., M.1.Mar.E., is retiring 
from the position of marine superintendent, South 
Indian Railway, Mandapam, and his successor is Mr. 
R. N. Ropericks, M.1I.Mar.E. 


Mr. E. H. Hurtaton, who has been with the Dunlop 
Rubber Company, Limited, for 27 years, latterly as 
quality superintendent at Manchester, has been ap- 
pointed technical superintendent of the firm’s new factory 
at Speke, Liverpool. 


Mr. W. G. CrawrorD, B.Sc., A.M.I.E.E., has been 
appointed chief electrical designer to the Harland 
Engineering Company, Limited, Alloa, Scotland. On 
January 1, 1946, he is to succeed Mr. L. GREENWOOD. 
who is relinquishing the position. 


Mr. W. CiarK, A.M.I.E.E., has now relinquished the 
works managership of the British Vacuum Cleaner and 
Engineering Company, Limited. Communications may 
be addressed to him at 64, Victoria-street, London, 
S.W.1. 


AUTOMOTIVE Propucts CoMPANY, LimrreD, Leaming- 
ton Spa, announce that Mr. F. Rowartu, F.R.Ae.S., has 
been appointed general sales manager to the associated 
companies, which include the Lockheed Hydraulic Brake 
Company, Limited, and Messrs. Borg and Beck Com- 
pany, Limited. 


As from January 1, 1946, the sales department for 
Morris industrial engines will be operating from Morris 
Motors Limited, Engines Branch, Courthouse Green, 
Coventry. (Telephone: Coventry 88701.) 


THE NORTHERN ALUMINIUM COMPANY, LIMITED, Ban- 
bury, Oxfordshire, announce that their alloys will be 
designated in future by the name “ Noral,”’ thus iden- 
tifying the company’s trade mark with the materials 
produced. 

THos. HEITON AND COMPANY, LIMITED, 28-37, George's 
Quay, Dublin, C.5, have been appointed by G. and J. 
Weir Limited, Glasgow, agents for the sale of Weir 
auxiliaries (land and marine) in Eire. 

Messrs. HENRY F. CocKILL AND Sons, LIMITED, belt- 
ing manufacturers, Cleckheaton, Yorks., announce that 
Mr. E. A. ALLEN is resuming his duties as sales engineer 
after serving in the Royal Artillery. Mr. Allen takes 
over the East Lancashire area in place of Mr. H. B. 
MAINWARING. 

THE DELORO SMELTING AND REFINING COMPANY, 
LiMiTED, Highlands-road, Shirley, Birmingham, announce 
that, from January 1, 1946, the company’s name is to be 
DELORO STELLITE, LIMITED. 

The London offices of BURTON, GRIFFITHS AND COM- 
PANY, LIMITED, and B.S.A. Too.s, LIMITED, have moved 
to new premises at Claridge House, 32, Davies-street, 
W.1. (Telephone: MAYfair 4155/9.) 

The Ministry of Fuel and Power announces that Miss 
M. HERBISON, M.P. for North Lanark, is being 
appointed a member of the Miners’ Welfare Commis- 
sion, which deals with the promotion of mining educa- 
tion and research and with matters affecting the 





well-being of miners. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—Makers are experiencing a continued 
increase in orders, both on home and export account. 
The demand for ship plates has increased as a result of 
the recent accumulation of orders for new mercantile 
tonnage, coupled with the advancing stage in new 
construction. There is, however, « fairly high proportion 
of light plates in rolling programmes, so that the works 
are not getting the “ weight ”’ of production they desire. 
Re-rollers have obtained a considerable amount of new 
export business, and are watching the billets supply 
position closely as there is a threatened shortage of 
semies, especially in small billets under 3 in. square. 
Scrap merchants are of the opinion that supplies may 
become scarcer in the near future, though immediate 
supplies are sufficient for steelmakers’ requirements. 
Sheetmakers are still very busy, and are finding it 
difficult to accept any new business for delivery under 
six to eight months. 


Scottish Coal.—The demand is increasing with the 
advance of the season and the colder weather; in addi- 
tion, the market is beginning to prepare, as far as circum- 
stances will permit, for the New Year break in pro- 
duction. It is expected that the holidays will result in a 
loss of output equivalent to about two-thirds of a week’s 
production, and this represents between 250,000 tons 
and 260,000 tons of coal. The total reserve of house coal 
in the Western Scottish Area, not counting the coal in 
private cellars, is only about 60,000 tons. Meantime, 
railways, steelworks, and gasworks are pressing for 
maximum deliveries, but the Control is finding difficulty 
in meeting the increasing demand. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Although production at the 
South Wales pits has continued to expand steadily— 
official statistics issued by the coalowners’ association 
showed that, in the week ended November 24, there was 
an increase of 243 tons over the previous week’s total, 
to 451,749 tons—there was still very little coal available 
on the Welsh steam-coal market last week. As a result, 
salesmen had difficulty in meeting the heavy demands 
of the home trade. All the better qualities were steadily 
absorbed by deliveries under standing contracts held by 
the public-utility concerns and the most important 
industrial consumers. As a result, ordinary industrial 
and domestic users have to take what supplies of the 
lower qualities producers have available, and bookings 
already in hand are sufficient to ensure the maintenance 
of the present conditions over some months ahead. As 
a result of the scarcity of supplies, export trade remained 
practically at a standstill. Some supplies of the better 
qualities were released for shipment to the foreign 
bunkering stations in order to save dollars, but apart 
from these special deliveries, only the very poorest sorts 
were offered to foreign buyers. Some anthracite duffs 
were shipped to France, Belgium and a few other direc- 
tions. All the large descriptions were well stemmed 
with business for some while to come, and with an active 
demand remained very firm. The sized and bituminous 
smalls were extremely scarce and strong, but some of the 
dry steams were available. Cokes and patent fuel were 
difficult to obtain. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was unchanged. 
The demand was good and a moderate volume of business 
was transacted with home consumers for delivery during 
the first quarter of 1946 and subsequently. The export 
market was still restricted, and limited quantities were 
sold for forward delivery. Steel sheets continued in 
exceptionally strong demand and orders could only be 
placed for deferred delivery. The iron and steel scrap 
market was steady and consumers were particularly 
interested in obtaining supplies of the heavier and 
better qualities. 





MANUFACTURE OF COMPONENTS BY FAIREY AVIATION 
COMPANY.—We have received from the Fairey Aviation 
Company, Limited, Hayes, Middlesex, a brochure in 
which are illustrated and described a representative 
selection of the numerous ancillary components, not 
necessarily for aircraft, made by the firm in quantity. 
The parts dealt with in the brochure include a pilot’s 
seat; trim-control units (for trimming tabs on the 
ailerons, elevators and rudders of an aircraft); a jettison 
control unit for the slip release of an anti-spin parachute 
installed in the tail of an aircraft; a pressure-type filler 
cap for oil tanks or liquid containers; a quick-release 
pin ; a fuel drain valve ; light-alloy nut rings and pressed 
clips for pipes and tubular structures. A feature of 
the brochure is that the subject matter is printed in 
French and Spanish as well as in English. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The demand for maximum supplies 
of iron and steel is still intense and while the total 
production is maintained at a high level, arrears of 
deliveries are large, chiefly owing to transport deficiencies 
and the carry-over of orders into the New Year will be 
heavy. Requests from overseas customers for larger 
supplies are rendering it increasingly difficult to attend 
to urgent home requirements. Cleveland and other 
native ironstone is reaching consuming plants in satis- 
factory quantities and imports of high-grade foreign ore 
are on a considerable scale. These circumstances 
encourage the hopes of an expansion in the pig-iron 
output. The fuel situation still occasions some concern. 
The unabated demand for semi-finished steel is straining 
the sources of supply, and producers of most finished 
commodities can only accept new business for distant 
delivery dates. 

Foundry and Basic Iron.—<Activity at the light-castings 
plants would be greater if more high-phosphorus pig-iron 
were obtainable. The tonnage of Cleveland brands 
arriving at users’ works contributes little to current 
requirements, but supplies from other foundry-iron pro- 
ducing areas are expected to increase. The output of 
basic iron is sufficient for the growing requirements of 
Tees-side consumers. 


Hematite, Low-Phosphorus and Refined Iron.—Condi- 
tions in the hematite branch of trade still require careful 
handling. The needs of home users are absorbing the 
whole of the make and careful allocation of the available 
tonnage is essential to maintain regular deliveries for 
urgent requirements. Increasing parcels of low- and 
medium-phosphorus grades of iron are reaching the 
engineering foundries and deliveries of refined qualities 
are satisfactory. 

Manufactured Iron and Steel.—Supplies of semi- 
finished iron are sufficient for current requirements, but 
the continued pressure for steel semies is as difficult as 
ever to meet. The arrival of cargoes from the Dominions 
has not reduced the demand for home products and re- 
rollers are calling for maximum deliveries of both prime 
and inferior billets. blooms and sheet bars. Manufac- 
turers of finished iron have good bookings and producers 
of most descriptions of finished steel are busy. Makers 
of heavy structural material can still guarantee reasonably 
early attention to orders, but are considerablybetter 
employed than has been the case for some time, Sheet 
mills are operating at full capacity and have orders in 
hand that will keep them actively engaged for the next 
six months and plate producers have sold next quarter’s 
outputs. Makers of rails, points, crossings and chairs 
have as much work as they can deal with and plants 
turning out pit props, arches and all types of colliery 
equipment have substantial contracts in hand. 

Scrap.—Deliveries of iron and steel scrap are large: 
but there is a strong demand for good heavy grades. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Demand for steel remains at about the 
same level, with the prospect of an increase when there 
is adequate skilled labour at the light rolling mills. Men 
are still being called up in much larger numbers than there 
are releases from the Services. Steel-consuming indus- 
tries in other parts of the country have not yet attained 
their full peace-time production, and are not making 
very heavy demands upon Shettield and district steel- 
makers. Makers of steelworks plant and ancillary 
machinery are fully employed, and have a great deal of 
work on their books. There are heavy demands on iron 
foundries making air-conditioning and central-heating 
equipment, but a shortage of moulders and other skilled 
men is retarding progress in this section as well as in the 
foundries producing builders’ ironwork. There is no lack 
of orders in the shipbuilding-material departments, and 
makers of railway materials have a great deal of work on 
hand for home and foreign railways. 


South Yorkshire Coal Trade.—Special appeals are 
being made to miners by their leaders to make vigorous 
efforts to increase production during the weeks before 
the Christmas holidays, and to return promptly to their 
duties after the holidays. Supplies of coal are barely 
adequate, and a good deal of alternative and inferior fuel 
has to be directed to users. The demand for gas coal is 
exceptionally heavy, and a good deal of house e@oal is 
being allocated to gas-making concerns. Outcrop coal 
is playing an important part in replenishing the coal 
bunkers at electric power stations. House coal is in 
short supply. Coking coal is in great demand, and the 
make of coke is barely sufficient for requirements. 





CALENDAR.—We have received a useful wall calendar 
from Messrs. Ransomes and Rapier Limited, Waterside 





Works, Ipswich. 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of.the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Graduates’ Section: Saturday, December 15, 2.30 p.m., 
White Swan Hotel, Halifax. ‘‘ Discussion on Oil Engines,” 
by Mr. J. A. Pearson. Midland Graduates’ Section : Satur- 
day, December 15, 6 p.m., Messrs. Robert Hyde and Sons, 
Limited, Stoke-on-Trent. ‘The Engineer in Peace,” 
by Mr. F.J.Camm. Institution: Friday, December 21, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“ The Awful Compromise,”’ by Sir Claude Gibb. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North 
Midland Students’ Section: Saturday, December 15, 
2.30 p.m., Leeds Electricity Department, Whitehall- 
road, Leeds. ‘‘ Power Transformer Maintenance,” by 
Mr. A. E. Shearer. North-Western Measurements Group : 
Tuesday, December 18, 6 p.m., Engineers’ Club, Man- 
chester. ‘‘ Economic Utilisation of Modern Permanent 
Magnets,” by Mr. D. J. Desmond. North Midland Centre : 
Tuesday, December 18, 6 p.m., Metropole Hotel, King- 
street, Leeds. ‘* Mineral-Insulated Metal-Sheathed Con- 
ductors,” by Mr. F. W. Tomlinson and Mr. H. M. Wright. 
Scottish Centre : Tuesday. December 18, 6.15 p.m., Royal 
Technical College, Glasgow. ‘‘ Design and Installation of 
Electrical Accessories for Domestic Purposes,” by Mr. 
F. C, Fuke. London Students’ Section: Tuesday, 
December 18, 7 p.m., Victoria-embankment, W.C.2. 
“* Atmospherics and Their Location,’ by Mr. C. Clarke. 

INSTITUTE OF ECONOMIC ENGINEERING.—Midland 
Section: Saturday, December 15, 2.30 p.m., Chamber of 
Commerce, Birmingham. Annual General Meeting. 
North-Western Section: Sunday, December 16, 2.30 
p.m., Midland Hotel, Manchester. “ Industria] Recon- 
struction,” by Mr. H. Pryce. 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch: Saturday, December 15, 6 p.m., Technical 
College, Loughborough. ‘‘ Production Control and the 
Manufacture of Steel Castings,” by Mr. A. B. Lloyd. 
Falkirk Section: Friday, December 21, 7 p.m., Temper- 
ance Café, Lint Riggs, Falkirk. Short papers. 

INSTITUTE OF TRANSPORT.—Metropolitan Graduate 
Society: Monday, December 17, 6 p.m., Institution of 
Electrical Engineers, Victoria-embankment, W.C.2. 
“The Transport Policy of the L.P.T.B,,” by Mr. H. A. 
Curnow. Institute: Tuesday, December 18, 5,30 p.m.. 
Institution of Electrical Engineers, Victoria-e mbank- 
ment, W.C.2. Annual Meeting. : 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Monday, December 17, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Electronics: Their 
Scope in Heavy Engineering,” by Dr. W. G. Thompson. 

SHEFFIELD SOCIETY OF ENGINEERS AND METALLUR- 
GISTs.—Monday, December 17, 6.15 p.m., Royal Victoria 
Hotel, Sheffield. ‘‘ Colour Television,” by Mr. L.C. Jesty. 

IRON AND STEEL INSTITUTE.—Monday, December 17, 
6.30 p.m., Cleveland Scientific Institute, Middlesbrougb. 
“ Design and Operation of a New Blooming Mill,” by 
Mr. G. A. V. Russell and Mr. G. W. Fox. 


INSTITUTION OF PRODUCTION ENGINEERS.—Halifax 
Section: Monday, December 17, 7 p.m., Technical 
College, Halifax. ‘‘ Technical Design of Machine 


Tools,” by Dr. D. F. Galloway. Birmingham Section : 
Wednesday, December 19,7 p.m., James Watt Institute, 
Birmingham. ‘“‘ Personnel Management as a Service to 
Production,” by Mr. A. J. Nicol. Glasgow Section : 
Thursday, December 20, 7.15 p.m., 39, Elmbank- 
crescent, Glasgow. ‘* Training and Employment of the 
Disabled,” by Mr. R. B. C. Douglas. Eastern Counties 
Section : Friday, December 21, 7.15 p.m., Electric House. 
Ipswich. ‘‘ Accident Prevention,’ by Mr. R. K. Mawson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, December 17, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Internal-Combustion Engines for 
Watercraft,” by Mr. J. H. MacDonald. Luton Centre : 
Tuesday, December 18, 7.30 p.m., George Hotel, Luton. 
** Automobile and the Community,” by Mr. F. G. Wool- 
lard. Bristol Centre: Thursday, December 20, 7 p.m.. 
Merchant Venturers’ College, Bristol. ‘* Aluminium 
Alloys for Automobile Use,” by Dr. E. G. West. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Decem- 
ber 18, 5.30 p.m., Great George-street, S.W.1. ‘* Heath- 
row: High-Grade Concrete Paving for Modern Transport 
Aircraft,’”” by Mr. G. Graham and Mr. F. R. Martin. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, December 18, 6.15 p.m., 2, Savoy-hill, W.C.2. 
* Electrical Engineer’s Library,’”’ by Mr. C. Marshall. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaND.—Tuesday, December 18, 6.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Notch Brittleness and 
the Strength of Metals,”” by Dr. E. Orowan. 

ROYAL AERONAUTICAL SocrETy.—Wednesday, Decem- 
ber 19, 6.30 p.m., Institution of Civil Engineers, Great 
George-street, S.W.1. ‘Atomic Disintegration,” by 
Professor N. Feather, F.R.S. 
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Fie. 1. 20-KW Furnace. 








Fie. 2. Tusutar Heatina-ELEMENT ASSEMBLY. 


TURNER AND NEWALL RESEARCH FELLOWSHIPS.— 
The directors of Messrs. Turner and Newall, Limited, have 
degided to give the necessary funds to provide a total of 
eight research fellowships in engineering, inorganic 
chemistry or physics, or allied sciences, such fellowships 
to be financed by them for a period of seven years and 
to be established at specified universities in areas in which 
the company has certain of its larger factories. The 
fellowships will be known as “ Turner and Newall 
Research Fellowships.”’ Manchester University will 
receive four fellowships, the University of London two, 
and the University of Leeds and the University of 
Durham one each. The fellowships will be of the normal 
value of 6001. per annum each. 


PHYSICAL SOCIETY'S EXHIBITION.—The 30th exhibition 
of scientific instruments and apparatus to be organised by 
the Physical Society will be held on Tuesday, Wednesday, 
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and Thursday, January 1, 2 and 3, in the Physics Depart- 
ment, Imperial College of Science and Technology, 
Imperial Institute-road, London, S.W.7. The exhibition 
will be open from 2.30 p.m. to 9 p.m., on the first and third 
days, and from 4 p.m. to 9 p.m. on January 2. Dis- 
courses will be delivered at 5.30 and 8.15 p.m., on the 
first and second days, and at 5.30 and 9 p.m. on January 3. 
On January 1 the subject will be “‘ The Optical Industry 
in the War,” and the speaker, Captain T. Martin, M.Sc. 
On January 2, Sir Edward Appleton, K.C.B., F.R.S., 
will speak on “ Radar,” and on January 3, Dr. J. C. 
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Swallow, B.Sc., A.M.I.Chem.E., will speak on ‘“‘ Modern 
Plastics and Cements.” Admission to the exhibition 
is by ticket only, obtainable from the Exhibition Secre 
tary, Physical Society, 1, Lowther-gardens, Exhibition- 
road, London, 8.W.7. 
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THE PROPOSED 
RE-ORGANISATION OF 
THE GAS INDUSTRY. 


A WELL-KNOWN historian recently remarked that, 
in future, research in his subject would have to be 
conducted on much broader lines than hitherto ; 
instead of dealing solely with political progress, 
with a nation as the unit, it would have to take 
account of sociological, economic, educational, indus- 
trial and even technical trends, using the county 
instead of the country as a basis. If this opinion 
is accepted, a study of the report* of the Heyworth 
Committee on the British gas industry, which was 
published last week, may be recommended to some 








student as the starting point for a work which 
should be both valuable and informative. The 
| reason is that the Committee is the first body to 
| consider the gas industry as a whole and to trace 
its development, from the time of William Murdoch 
to the present day, in face of restrictive policies, 
competition and an organisation which, if not 
inherently faulty, might at least have been better. 
Before dealing with the contents of the report, 
however, it is desirable to digress a little. The 
report is technically a ‘‘Command Paper,” not a 
‘** White Paper,” as it has been incorrectly described 
in some quarters. Had it been the latter, it might 
have been rightly assumed that it foreshadowed the 
Government’s intentions regarding the re-organisa- 
tion of the gas industry. Actually, it does no more 
than record the endeavours of a committee, ap- 
pointed in June, 1944, to review the structure and 
organisation of the industry and to advise what 
changes are necessary to develop and cheapen gas 
supplies. Moreover, it was prepared some time 
ago and was finally signed on November 1. It is 
therefore legitimate to suppose that the opinions 
expressed have been influenced neither by recent 
occurrences in the industry itself, nor by the Govern- 
ment’s expressed intention to nationalise the public 
services. 

To appreciate the problem with which the 
Committee have dealt, something must be said about 
the structure of the industry. In 1882, when statis- 
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tical evidence first became available, gas was sup- 
plied in this country by 500 statutory undertakings 
with a capital investment of about 50,000,0001. 
and an annual output equivalent to 333 million 
therms, about two-thirds obtained from private 
and the remainder from publicly-owned under- 
takings. In addition, there were a number of 
smaller non-statutory bodies. Thirty years later, 
in 1912, the statutory undertakings numbered 826, 
largely as the result of the conversion of non- 
statutory undertakings, while the output was 995 
million therms, an annual increase of 6 per cent. 
Asin the earlier year, sales were almost entirely for 
domestic purposes and competition from electricity, 
except for lighting, was almost negligible. Between 
1912 and 1938, the number of statutory under- 
takings fell to 703,. but their output rose from 995 
to 1,494 million therms, an annual increase of less 
than 2 per cent. The fall in the rate of increase 
was due to more severe electrical competition and 
to the higher efficiency of gas-consuming appliances, 
the growing use of gas for industrial purposes 
providing only a partial compensation. A further 
significant feature was that between 1882 and 1938 
the number of consumers increased from 1,972,000 
to 11,215,000, an annual increase of 8-4 per cent. 
A marked feature of the 1920-1938 period was that, 
of 3,750,000 new consumers, no less than 3,250,000 
were small and used pre-payment meters. By 
1944, the sales of statutory undertakings had 
increased to 1,737 million therms, the total output 
being of the order of 1,776 million therms, owing 
to the small additional contribution made by non- 
statutory bodies. Increases were not, however, 
spread evenly over the country ; in some regions, 
the rise in industrial demands had a stimulating 
effect, but in London the increase due to this cause 
during the war did not counter-balance the decreases 
in domestic and commercial consumption. 

At present, the industry comprises 1,047 under- 
takings, of which 773, responsible for 63-2 per cent. 
of the sales, are in private hands. There are also 
269 municipal undertakings, providing 35-7 per 
cent. of the total sales, and five Joint Boards, which 
account for 1-1 per cent. In addition, 19 railway 
and colliery companies make a small contribution. 
The total amount of outstanding capital involved 
is about 165,000,000/. During the war, it was 
found necessary to install more carbonising plant 
and to increase the coal coysumption, not only 
that more gas might be generated, but also for the 
sake of the production of benzole and its derivatives, 
such as high-octane spirit, and toluene, as well as 
tar and its derivatives, and hydrogen. This 
imposed upon the industry a strain which was 
increased by damage from enemy action, by poor 
quality coal, by labour shortage, and by rising costs. 
The Committee’s terms of reference required them 
to suggest how this strain could best be relieved. 

The performance of this task is preceded by a 
full and painstaking analysis, which should be valu- 
able to the hypothetical historian, of the conditions 
in the industry. Its state is then dealt with from 
the technical, commercial and financial aspects, 
and the recruitment of personnel and the part that 
should be played by research are also considered in 
detail. After a short digression, in which some 
reductions are recommended in the present per- 
missible divergency in the calorific value and specific 
gravity of the gas supplied, an attempt is made to 
predict the probable future market for gas in the 
domestic, public lighting, industrial and commercial 
fields. The Committee reach conclusions upon 
which, we hope, the gas industry will express candid 
opinions, for upon their correctness will largely 
depend the success of the proposed re-organisation. 
The Committee consider that, in spite of the 
increasing competition of electricity and the greater 
efficiency of gas-consuming appliances, domestic 
sales are likely to increase, owing to the higher 
standard of comfort which will be demanded. 
This increase must come, however, mainly from 
existing consumers, numbering about 10} millions, 
and, if achieved, will be in spite of a decreased 
cooking load. The use of gas for street lighting 
is expected to decrease substantially. On the other 
hand, the prospect of industrial sales increasing is 
good ; and there should also be a net expansion 





in the commercial load. The general position 
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might, however, be affected by certain technological 
developments to which a passing reference is made. 

This historical outline leads to the conclusion that, 
in the Committee’s opinion, the gas industry is 
reasonably efficient within the limits of the existing 
structure. That structure is, however, a bar to 
further progress, so that reconstruction is the only 
solution if the problems of the future are to be 
satisfactorily tackled. The direction of the required 
change is also clearly marked being towards group- 
ing into larger units. It is therefore boldly recom- 
mended that ten Regional Boards covering the 
whole country should be set up by Parliament and 
that these Boards, after acquiring every existing 
undertaking, should be responsible for promoting 
the development of the gas industry within their 
areas. The boundaries of the regions should be 
determined on lines best suited to the industry and 
so as to create the minimum of inter-regional prob- 
lems. Each Board should consist of a full-time 
chairman and six directors, three of whom should 
also be full-time. These officials should be appointed 
by the Minister of Fuel for an initial period of five 
years, subject to renewal for three years. The ap- 
pointment of other personnel would be the responsi- 
bility of the Boards. The capital cost of acquiring 
the existing undertakings would, it is estimated, be 
between 203,000,0002. and 273,000,000/. depending 
on the basis of valuation, and the interest charges 
would vary from 6,000,000/. to about 11,000,000V. 


Additional capital of from 30,000,0001. to 50,000,000/.. 


would be required over the next five years for 
modernisation, replacement and expansion. It is 
proposed that all capital should be raised in the 
form of fixed-interest stock guaranteed by the 
Government and that the issue of the new capital 
should be approved by the Minister of Fuel and 
Power. Prices should be fixed so that all expenses, 
including interest, are recoverable under normal 
conditions, but no attempt should be made to 
accumulate*reserves. The plan should be put into 
effect as a whole and not piecemeal, in order to avoid 
creating uncertainty in the industry. It should be 
reviewed at the end of ten years. 

In proposing their solution, the Committee claim 
that it is in no sense revolutionary. Indeed, in their 
view, it is entirely consistent with past history, 
which shows a steadily accelerating trend towards 
integration. They also forestall one obvious criti- 
cism by pointing out that the industry itself is pre- 
ponderantly in favour of grouping as a solution. The 
argument that some movement towards unification 
is desirable, and even essential, is therefore probably 
unanswerable. To begin with, it is obvious that 
the number of undertakings is much too large, as is 
shown by the fact that 65 of them make about 
70 per cent. of the total sales, while 762 out of a 
total of 959 are responsible for only about 13 per 
cent. Efficiency, as reflected in price, is also on the 
side of the big battalions; and these concerns are 
again in a@ more favourable position when they are 
regarded from the points of view of produciion, 
distribution and storage as well as from those of 
service, personnel, research and development. This 
being so, some wonder may be expressed that the 
industry could not see this for itself, and why it 
was necessary for the Government to be called in 
to set. the house in order. This issue, except for a 
hint or two, is not discussed by the Committee, with 
the result that at first sight their conclusions do not 
seem to follow from their arguments. The reason is, 
of course, that, like the electricity supply industry, 
the gas industry is partly in public and partly in 
private hands; and that it is difficult, both in pro- 
verb and in practice, to make an amalgamation of 
the two. The McGowan Committee, in dealing with a 
similar problem in the electricity supply industry 
before the war, made several suggestions as to how 
this difficulty might—not necessarily how it should 
—be overcome. It is an indication of the change in 
outlook that has taken place in the intervening 
years that the Heyworth Committee have had the 
courage to be bolder. Their suggested solution may 
not be ideal, nor is it the only one that might have 
been put forward, and it will not be their duty to 
implement it ; but they have provided the Govern- 
ment with a foundation for such implementation, 
and it will be interesting to see what sort of a struc- 
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THE SAFETY IN MINES 
RESEARCH BOARD. 


OnE of the main problems with which the Safety 
in Mines Research Board is concerned is improve- 
ments in the safeguards against explosions of coal 
dust and firedamp in mines. This is a long-term 
matter and various aspects of it have been referred 
to in the Board’s annual reports over a period of 
many years. That the long-continued researches 
have not yet thoroughl¥ solved the many problems 
involved is shown by a remark in the latest, twenty- 
third, report.* It is stated that “the question as 
to which is the best incombus ible dust to use as a 
preventive of coal dust explosions in a mine is one 
on which it is as easy to have opinions as it is 
difficult to obtain actual proof.” In:view of the very 
variable conditions met with in mine galleries, it is 
doubtful if any “‘ best ” form of dust will ever be 
found, but that is not to say that the extensive 
work which has been, and is being, carried out by the 
Board is not gradually establishing a body of know- 
ledge on the basis of which the most promising pro- 
cedure in any particular case may be determined. 

This latest report contains an account of what is 
termed, the “overall” efficacies of two limestone 
dusts of different characters. Much work has been 
done in the past on the dispersability of different 
kinds of dust, and other work has been concerned 
with the extinctive power of various dusts after they 
had been raised as a cloud along with the coal dust. 
The “ overall ” efficacy is concerned with both these 
qualities. The two dusts were a “ free-flowing ” 
limestone dust and a slightly sticky limestone dust ; 
the latter contained a much larger proportion of 
ultra-fine particles than the former. The results of 
the experiments indicated that, when the limestone 
dust was well mixed with the coal dust, there was 
little to choose between the two types of inert dust, 
and the same thing applied when they were imper- 
fectly mixed by being thrown down by hand separ- 
ately, but as far as possible regularly. When, how- 
ever, the dusts were laid in separate zones there was 
some evidence of superiority of the sticky dust. 

The most dangerous condition is when exposed 
layers of coal dust cover any inert dust that may 
be present, but the relative value of the two types 
of limestone dust in these conditions has not yet 
been determined. It is not difficult to understand, 
in general terms, that when coal dust overlies the 
stone dust, the cloud raised by an explosion may 
contain a dangerously high proportion of coal dust. 
The danger of this condition has long been known, 
but the report remarks that the very high percentage 
of stone dust necessary to stop an explosion under 
these conditions, even when the source of ignition is 
of a mild character, has not been realised previously. 
The latest investigations have shown that coal dust 
on top of even large amounts of stone dust is not 
only dangerous when it lies on high ledges from 
which it can easily be blown off, but also when it is 
on the floor and has to be lifted to feed an explosion. 
The deposition of coal dust on top of stone dust may 
easily take place in a dusty mine, and the matter 
can only be dealt with in practice by, as the report 
says, following a regime of “little and often ” in the 
laying of stone dust. 

In spite of the complexity of the whole problem 
of the propagation of mine explosions, it would 
appear that, as the result of many years’ work, 
definite conclusions are emerging, and the report 
states that, when the incombustible dust and coal 
dust are well mixed, gypsum is the most efficacious 
of the common dusts and limestone the second, with 
shale following close behind. This order is based on 
the assumption that dusts of similar fineness are 
compared. When the dusts are not well mixed, 
gypsum and limestone tend to cake more readily 
than shale in moist atmospheres; if an effect of 
this kind is found in any particular district of a pit, 
shale should be used. In damp places, & waterproof 
limestone is best. The generalised conclusion on the 
two limestones previously referred to is that a dust 
which does not contain enough ultra-fines to make 
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it sticky should be preferred. A practical point 
bearing on this conclusion is that with certain types 
of automatic stone-dusting machines, a free-flowing 
dust gives a more regular delivery, with less 
trouble, than a sticky dust. 

An investigation of wide interest, bearing on 
other industries than that of coal mining, is being 
carried out on the ignition of firedamp and other 
gases by friction sparks. It has been found that 
the ability of coal-measure rocks to ignite firedamp 
when struck or rubbed with steel varies widely both 
with the nature of the rock and the speed of impact ; 
and tests are in progress to correlate the danger with 
the petrological nature of the rock, particularly with 
a view to determining if the hardness of the rock is 
the main factor. Work done with gases other than 
firedamp showed that mixtures of hydrogen with air, 
and carbon disulphide with air, were immediately 
ignited by impact between a revolving steel wheel 
and chips of limestone, granite, slag, gravel, or 
basalt, mounted in cement. The same effect 
occurred with concrete paving. Petrol vapour, 
however, was ignited by the gravel chips, but not 
by any of the other materials. It was also found 
that petrol vapour was ignited by impact between 
a mild-steel plate and a hard-steel wheel, ignition 
being obtained more easily if sulphide of iron were 
present on the steel plate. 

The electrical researches have included further 
work on flame-proof casings. Previous investiga- 
tions on this subject have been carried out at room 
temperature and the effect of heating of the casing, 
which may occur in practice, had not been deter- 
mined. An enclosure containing heating elements 
capable of raising their own temperature to 300 deg. 
C., and the outer surface of the enclosure to 
110 deg. C., was tested with the most easily ignitable 
mixture of methane and air, both in the heated and 
non-heated conditions. The results showed that the 
heating had no effect on the safety of the enclosure. 
In response to a question from manufacturers, com- 
parative tests were carried out on flameproof cas- 
ings made of synthetic resin and of metal, in order 
to determine wheiler the former should be provided 
with a narrower safe gap. The experimental results 
showed that while the safe gap with metal flanges 
was 0-044 in., that with synthetic-resin flanges was 
0-0445. As this difference is inappreciable, it was 
concluded that, as the two materials have very 
different conductivities, the extinction of the flame 
was not due to cooling by contact with the flanges. 
No alternative explanation of the extinguishing 
action of the gap is offered. After 140 experiments, 
the synthetic-resin flanges had become sufficiently 
charred to affect the safe gap. It is stated that 
attempts will be made to remedy this defect. 

Further work has been done on the determination 
of the factors which govern the intrinsic safety of 
low-power electrical apparatus. This has established 
@ quantitative relationship between the effect of 
condensers and resistances on the minimum igniting 
currents in circuits of a wide range of inductance, at 
voltages of 25 and 60. The general result is that 
when the current in a circuit exceeds one ampere, 
condensers and resistances are practically useless as 
safety devices. The, conclusion drawn is that, for 
safety, bells and relays must have high impedance 
and low current consumption. Such devices have 
the additional advantage that more of them can be 
used in parallel, fed from an approved gource of 
power. ; 

As has been usual in the past, the report contains 
a section dealing with the various metallurgical 
examinations which have been carried out. This is 
necessarily largely a record of failures. A table 
based on the Board’s metallurgical work, shows the 
relative importance of the various causes of failure 
of haulage and winding gear segregated under 
wrought iron, mild steel, and 1-5 per cent. man- 
ganese mild steel. In the case of wrought iron, 24 
per cent. of the failures were due to the quality of 
the material and 45 per cent. to blacksmiths’ welds. 
Scrap iron and steel had been incorporated in much 
of the so-called wrought iron. With mild steel, 24 
per cent. of the failures were due to faulty heat treat- 
ment and 19 per cent. to bad design, leading to 
fatigue. In the case of 1-5 per cent. manganese 
mild steel, only one failure was recorded, and this 








was due to material of bad quality. 
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NOTES. 


Tue CLypE Estuary. 


In August, 1944, the then Minister of War Trans- 
port (Lord Leathers) appointed, after consultation 
with the Secretary of State for Scotland, a committee 
‘to inquire into the present arrangements for the 
provision and administration of navigational facili- 
ties and of docks and harbours of the River and 
Firth of Clyde and the locks leading from them, and 
to report what modifications, if any, in those arrange- 
ments are desirable for the promotion of the trade 
of the estuary and the public interest.” The 
members of the Clyde Estuary Committee, to 
give them their official title, were Lord Cooper 
(chairman), Sir Robert Letch and Mr. Robert 
Taylor. They devoted themselves, in the first 
instance, to a study of the mass of information bear- 
ing upon their subject, including the history, con- 
stitution and functions of the nine major and 17 
minor authorities at present concerned in the regula- 
tion of the estuary ; the characteristics and trend 
of traffic at the Clyde ports, their financial structure, 
and the estimated future requirements of the 
estuary and its environs as a whole, so far as these 
came within the terms of reference. A digest of 
this accumulated information constitutes the first 
part of the report which they submitted to Lord 
Leathers’s successor, Mr. Alfred Barnes, M.P., the 
particulars of which have now been published ; and 
the second part contains their recommendations for 
a long-term policy of development. They con- 
cluded, as was to be expected, that it is ‘‘ no longer 
compatible with the most efficient operation, or 
the best expansion and development of the ports 
and navigational facilities on the Clyde that they 
should continue to be administered . . . as separate 
and unrelated undertakings ” and recommend that 
‘the river and estuary as far down as the Cum- 
braes ” should be brought “ under the full control 
of a single unified authority, consisting of 21 mem- 
bers . . . and that this authority should also enjoy 
certain limited powers in the lower estuary,” con- 
sisting of the area of water below the Cumbraes and 
bounded on the seaward side by a line from Corsewall 
Point, in Wigtownshire, to the Mull of Kintyre. 
Among a number of provisional suggestions for the 
improvement of the facilities at present afforded is 
one for the construction of a dry dock, with all 
necessary cranes and other equipment, large enough 
to accommodate vessels of the largest sizes built. 
“ It is anomalous,” the Committee comment, “ that 
such vessels should be built on the Clyde, but should 
never be able to return to the Clyde for the periodical 
repairs and refits, for the execution of which there 
are, in other respects, such ample facilities and 
special skill.’’ The possibility of establishing a 
naval base within the area is considered in the 
report, though only briefly, with the observation 
that “‘a dual demand could be met by the single 
provision of a graving dock and associated works, 
available, when not required by the Admiralty, for 
use for mercantile work.”” The proposal is that the 
necessary legislation to implement the reeommenda- 
tions of the report should follow the type of the Port 
of London Act, 1920, suitably adapted to local 


conditions. 


THe Screntiric WorK OF THE BriTIsH 
Council. 

The tenth anniversary of the foundation of the 
British Council was celebrated last July and some 
account of its activities appeared in these columns 
at that time (page 53, ante). Some additional 
information has now become available, with the 
publication of the report for 1944-45. Most of 
the activities of the Council lie outside the sphere of 
this journal, but it is of general interest to learn that 
the expenditure for the year covered amounted to 
2,336,440]. As when the Council was formed, it 
was voted an annual grant of 5,000I., it may be 
assumed that the substantial figure which has now 
been reached is evidence that its transactions have 
had the approval of successive Governments. The 
duty of the Council is ‘‘ to explain to other countries 
the special contribution which Britain and its people 
have made to the world’s civilisation ” and it may 
be suggested that the part which science plays in 
that contribution has been somewhat late in getting 





attention. Although the Council] has been in 
operation for ten years, the science department was 
set up only four years ago. The relative values of 
the parts which Great Britain has played in the 
various spheres of human activity cannot be assessed, 
but even in lay circles the outstanding importance 
of its contribution to science is admitted. Sir 
Henry Dale has suggested that possibly the experi- 
ence of the war was necessary before it was generally 
recognised that “* people of other countries ought to 
know something of what has been done for science 
and its application by British discoverers, inventors 
and teachers, if they were to obtain anything like a 
balanced appreciation of our nation’s cultural con- 
tribution to the world.” The science department, 
of which Mr. J.*G. Crowther is the director, operates 
under the guidance of a science committee which was 
given an authoritative status from the first by the 
appointment of the late Sir William Bragg as chair- 
man. He was succeeded by Sir Henry Dale who 
still holds office. The committee, representing 
various branches of science, contains many eminent 
names. Some of those more directly concerned 
with engineering interests are Sir Edward Appleton, 
Professor J. F. Baker, Sir Arthur Fleming, Dr. H. L. 
Guy, Sir William Halcrow, Sir Harold Hartley, Sir 
William Larke and Mr. C. D. Le Maistre. For 
operational purposes, the science department is 
divided into four sections dealing respectively with 
general science, engineering, medicine and agricul- 
ture. The general science section is controlled by 
Mr. J. G. Crowther, and Professor 8. J. Davies is 
secretary of the engineering panel. The activities 
of the Council in connection with the Anglo-Soviet 
Scientific Collaboration Committee and the British 
Council Cultural-Scientific Office in Chungking, and 
in the field of scientific publications, were referred 
to in our previous note, but it may here be added 
that, in,conjunction with the British Standards 
Institution, a scheme for the translation of British 
Standard specifications into French, Spanish, Portu- 
guese and Turkish is in operation. A handbook of 
collected specifications in Spanish has already been 
distributed in South America. In Turkish, B.S. 353, 
Hydraulic Turbines, and B.S. 845, Acceptance Tests, 
have been printed with bi-lingual tests and B.S. 132, 
Steam Turbines, has been translated. The present 
translation programme covers some 200 specifica- 
tions. A further activity which may be referred to 
is the foundation, in consultation with the Royal 
Society, of a Society for Visiting Scientists, with 
premises at 5, Old Burlington-street, London, W.1. 
These were officially opened on October 17, and 
receptions of French, Indian and Chinese scientists 
have already been held. 


THe JuNIoR INSTITUTION OF ENGINEERS. 


At the inaugural meeting of the 65th session of 
the Junior Institution of Fngineers, held on Satur- 
day, December 8, at the Institution’s rooms at 
39, Victoria-street, London, 8.W.1, Major-General 
K. C. Appleyard, the retiring President, inducted 
Professor Sir George Paget Thomson, F.R.S., as 
his successor. General Appleyard recalled that his 
own predecessor in the presidency was Sir Maurice 
Denny, C.B.E., who had the distinction of being 
the first President of the ‘‘ Juniors” who was the 
son of a former President; Sir George Thomson 
was the second, his father (the late Professor Sir 
J.J. Thomson, F.R.S.) having occupied that position 
in 1910-11. Sir George Thomson, having been duly 
inducted, delivered an address on “‘ Atomic Energy.” 
After tracing the course of scientific progress in 
nuclear physics through the work of Sir J. J. 
Thomson, who proved the existence of electrons 
within the atom; Lord Rutherford, who showed 
that every atom contains a central mass, the 
nucleus; Sir James Chadwick, who discovered 
neutrons ; and the researches of Hahn, Lisa Meitner, 
Frisch, Bohr, and Joliot, which culminated in the 
development of the regenerative process of atomic 
fissure, he turned to a consideration of the*possi- 
bility of harnessing the energy thus released. This 
could be done violently, as in the case of the atomic 
bomb, by using either the rare isotope 235 of 
uranium or plutonium; or gradually, by the use 
of a “pile” consisting of uranium embedded in a 
mass of carbon or some other relatively light element 
which had the effect of slowing down the bombarding 
neutrons. 





the form of heat, while the neutrons absorbed 
would turn some of the uranium into the new 
element, plutonium. The process could be controlled 
to deliver a power limited only by the rate at which 
the heat could be taken away by cooling water or 
otherwise. In principle, this constituted a way to 
use nuclear energy for industrial purposes. The 
uranium was an expensive fuel—perhaps a thousand 
times the cost of coal, weight for weight; but in 
theory, at least, it could produce several million 
times as much energy. The industrial development 
of such a process would modify engineering pro- 
foundly ; but it remained to be seen whether the 
world’s supplies of uranium, with the possible 
addition of some thorium, would stand the strain 
of exploitation as well as coal and oil had done. 
There were certain technical limitations to be 
considered ; in particular, the streams of neutrons 
must be shielded, as they were a source of danger 
to the human body—protection by a couple of feet 
of lead and five or six feet of water would probably 
be the minimum requirement—which restricted the 
possible applications. Probably, the first use would 
be either for a big power station or in the boilers of 
a big ship. Ultimately, it might be possible to 
attempt more grandiose schemes, such as the large- 
scale irrigation of deserts. In any case, nuclear 
energy opened up the prospect of a magnificent 
new field of engineering development. 


TRANSPORT IN EUROPE. 

Slow but steady progress in the improvement of 
transport facilities is reported in the latest (October) 
issue of The Transport Situation in Europe, pub- 
lished by the European Central Inland Transport 
Organisation at Berkeley-square House, Berkeley- 
square, London, W.1. This issue deals only.with 
western Europe, but a survey of the position in the 
eastern European countries is to appear shortly. 
On the railways, the work of reconstructing bridges 
and permanent way continues, though it is still 
hampered by shortage of materials, and electric 
traction has been resumed on some lines in the 
Netherlands and also in France, where plans are 
well advanced for extensions of the electrified 
systems ; but there is a shortage of ordinary passen- 
ger stock in the Netherlands. Thanks to intensified 
work in the repair shops, there has been an increase 
in the number of locomotives available ; this im- 
provement has been assisted also by the acquisition 
of 75 locomotives from the British military authori- 
ties for service in Holland. There is a shortage of 
wagons in certain areas, especially in Belgium, but 
steps are being taken to deal with this, both by the 
Belgian authorities and by the Transport Organisa- 
tion. On the roads, the number of vehicles operat- 
ing shows a slight rise, partly due to the release of 
surplus military lorries, and it is stated that a rapid 
improvement would be effected if the procedure for 
disposing of these military vehicles could be expe- 
dited. There is still a serious shortage of tyres and 
spare parts, and the number of ’buses available is 
not nearly sufficient to meet requirements for public 
passenger transport ; the petrol position, however, 
is better, except in Holland and France, where there 
has been some delay in deliveries. In the review of 
the general condition of European transport which 
we published on page 377, ante, it was stated that the 
improvement in the Rhine navigation was encourag- 
ing and was expected to relieve considerably the 
strain on other forms of transport. Unfortunately, 
this improvement was not maintained so fully as 
had been hoped; but, after some delay, the coal 
traffic was increased to 12,000 tons a day down- 
stream from the Ruhr, and the waterway has now 
been cleared sufficiently to allow 2,000-ton barges 
to navigate in this sector. In Belgium, however, 
repair work on the Albert Canal has interfered with 
the coal traffic there ; in fact, a general decrease is 
reported in the volume of goods carried on the 
Belgian inland waterways, though much of this 
decrease results from the reduced quantity of mili- 
tary traffic. Seaborne traffic for the occupation 
forces in Germany is now passing through German 
ports to a much greater extent than formerly, and in 
consequence Ghent and Antwerp are working at less 
than full capacity. The import figures for French 
ports showed a considerable increase in August, the 
most recent month for which returns were available 
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‘THE REPORT OF THE 
ASTRONOMER ROYAL. 


THE special susceptibility of permanent apparatus 
of great precision and large size to be deranged by 
bomb blast is well exemplified by the brief account 
of damage suffered by the equipment of the Royal 
Observatory, Greenwich, given in the Report of 
the Astronomer Royal for the year ended on 
April 30, 1945. The serious effects of relatively 
slight bomb damage were, of course, foreseen at the 
outbreak of war, but the measures adopted to 
minimise interruption of the regular work and 
services of the Observatory assume unusual import- 
ance, since they raised many problems demanding 
the immediate attention of the Observatory staff. 
The outcome of researches into such difficulties, 
many of which were not only anticipated, but after- 
wards experienced, as well as of a certain amount 
of material damage suffered by the Observatory 
buildings and equipment, may possibly have such 
far-reaching consequences as to warrant a few 
words of description to introduce the Report. 

In the first place, the damage sustained by the 
Observatory buildings may prove to be a deciding 
factor in hastening the transfer of the Observatory 
to a more suitable site than the one occupied at 
Greenwich. The covering of the dome of the 28-in. 
refractor was extensively stripped by blast from a 
flying bomb which fell nearby in Greenwich Park 
in July, 1944. The dome of the 26-in. refractor, 
while less seriously damaged, is in very bad condi- 
tion, and other minor damage from blast occurred 
on several other occasions during the war. The 
report points out that the considerable cost of 
repairing these installations could be avoided by 
an early decision on the proposals to remoye the 
Observatory toa new site. So long as these principal 
telescopes are out of commission, an important 
programme of stellar observations is interrupted, 
with consequences that entail a serious loss to 
fundamental astronomy. In other directions, work 
such as night observations, which had to be aban- 
doned in the autumn of 1940 on account of air raids, 
is now being gradually resumed, and many of the 
optical and other instruments which it was possible 
to remove to a safer situation than Greenwich have 
been brought back and replaced in service. 

A more formidable succession of problems was 
raised by the fundamental necessity of maintaining 
an adequate time service throughout the war. This 
problem had been foreseen and steps were taken at 
the outbreak of war to provide a skeleton time 
service at Abinger, where a station for observations 
on terrestrial: magnetism was already established, 
in association with the Observatory. A small 
transit telescope was installed there, together with 
three Shortt-type free-pendulum clocks, one of 
which was equipped for sending out rhythmic time 
signals. The entire time service was transferred to 
Abinger in the latter part of 1940; but since the 
time telephone lines from Abinger all passed through 
London, and since Abinger as well as London soon 
became subject to almost continuous air attack, 
another subsidiary time service station was set up 
at the Royal Observatory in Edinburgh. The trans- 
fer of equipment and staff to Edinburgh was com- 
pleted just in time to assume control of the signals 
when all the time-signal lines from Abinger were 
temporarily put out of action by the destruction 
of the Central Telegraph Office. In the intervening 
period, the Edinburgh Observatory has been engaged 
almost exclusively on time service work, and in 
certain directions considerable improvements in the 
accuracy of regular time signals have been achieved 
under adverse war-time conditions. With the end 
of hostilities the time-service equipment at Edin- 
burgh will be brought back to Greenwich as rapidly 
as the structural alterations needed for its accom- 
modation can be completed. On account, however, 
of the restricted space available at Greenwich, it 
is intended to retain the main time service station 
at Abinger until transference to the proposed new 
Observatory site becomes possible. Observations, 
at the new site and at Greenwich, must then be 
continued for a sufficient period to enable the 
longitude of the new site to be precisely determined. 
The circumstances outlined in the foregoing 


paragraphs explain the large amount of investiga- 
tory and routine work connected with the mainten- 
ance of the various classes of time signals, which 
is one of the most remarkable features of the 
Astronomer Royal’s Report. Throughout the year 
the time service has been maintained both at Abinger 
and Edinburgh, and each of these two stations has 
been available for sending out the time signals broad- 
cast from Rugby, the ‘“six-pip” signals of the 
British Broadcasting Corporation, and the hourly 
signals to H.M. Post Office for the control of speaking 
clocks and other services. The line conditions from 
Edinburgh to Rugby are more stable than those 
from Abinger; and since the Rugby time signal 
at 10.00 hours G.M.T., is used for checking precision 
standards of frequency demanding the highest 
achievable accuracy, this signal has normally been 
sent from Edinburgh. The Rugby signal at 18.00 
hours G.M.T. was also, as a rule, sent from Edin- 
burgh until February 11, last. Since that date it 
has normally been sent from Abinger, and the latter 
station, as a general rule, has also sent out the 
B.B.C., signals. 

The division of the various activities connected 
with the time service between Edinburgh and 
Abinger has been facilitated by the installation of a 
direct teleprinter line between the two stations. 
The bulk of development work, the routine reception 
of radio time signals and the computation and pre- 
paration of final corrections to the times of emission 
of signals have been concentrated at Abinger. 
Stellar observations for the determination of clock 
errors have been obtained at both stations, a small 
reversible transit instrument being available at 
Abinger and a reversible transit circle at Edinburgh. 
A point of some interest is that, on a number of 
sufficiently clear nights, observations have been 
made at Abinger for the purpose of training ‘new 
observers ; but, since the personal equations of 
the latter have not yet been sufficiently well deter- 
mined, it has not been possible to make use of their 
readings. 

Prominent among a number of technical improve- 
ments projected for the time service is an installation 
of eighteen primary frequency standards of the 
quartz oscillator type. A start has been made with 
this apparatus and its ancillary gear, but only slow 
progress has been possible and three such clocks— 
two at Abinger and one at Edinburgh—are the only 
primary clocks as yet operated by the Observatory. 
They are at present actuated from the main electric 
supply, since it is not yet practicable to supply 
them from a new set of battery equipment, and the 
performance of the standard clocks has suffered 
from interruptions and flickering of the mains 
supply, especially at Abinger, during the period of 
flying-bomb and rocket attacks. To these causes 
are attributed 44 and 60 stoppages, respectively, 
of the two clocks at Abinger, one of which also 
developed, at one period, a rapidly increasing 
frequency drift, which was discovered, on examina- 
tion, to be due to an electrical leakage from the 
crystal holder. This trouble has now been rectified 
and the crystal is undergoing a rapid ageing treat- 
ment. The quartz standard at Edinburgh has given 
the best performance of the three clocks under 
Observatory control, but even it has stopped four 
times during the year and, in consequence, has 
exhibited an undesirable departure from uniformity 
of frequency drift. 

For these and other reasons, the experience with 
the Observatory quartz standards has been unfor- 
tunate, and it has been found necessary to base 
the time service mainly on four other primary 
standards of frequency,'three of which are main- 
tained by the Post Office Radio Branch Laboratories 
at Dollis Hill, and one by the National Physical 
Laboratory at Teddington. At the latter establish- 
ment a considerable improvement has recently 
been effected in the methods adopted for receiving 
and measuring the 10.00 hr. signals from Rugby, 
and hence in making the routine daily comparisons 
between those signals and the N.P.L. quartz clock. 
This clock appears to be subject to slight changes 
of rate, which occur at intervals varying from a 
few days to several weeks, and is for that reason less 
suitable for use as a long-term standard than the 
Post Office clocks. Nevertheless, the accuracy of 
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cient to enable day-to-day figures to be used, and 
under the existing procedure, transit observations 
serve to determine the general performance of the 
Post Office quartz standards. The prediction line 
is then transferred to the most reliable of the 
Observatory clocks—that at Edinburgh—which is 
then used in the capacity of a secondary standard to 
control the 10.00 hr. signals sent out from Rugby. 
The predictions on the Edinburgh clock are trans. 
ferred to one ofthe clocks at Abinger, which can 
thus be set to time, enabling it to control the 18.00 
hr. Rugby signals and to provide an alternative 
signal from Abinger should the signals from Edin- 
burgh fail to reach Rugby. 

The necessity, no less than the value, of a high 
standard of maintenance in the lines employed 
for time signal transmissions is evident from the 
routes followed between Edinburgh or Abinger and 
Rugby. From Edinburgh Observatory, the signal 
passes first via the Edinburgh repeater station, 
and thence via Birmingham, where the regular 
practice has been to senda return signal to the 
Observatory where measurement of the time lag is 
regularly checked to permit changes in the trans. 
mission time over the send circuit to be detected 
and allowed for. From Abinger to Rugby, signals 
are sent over a long land line to London and thence 
to Rugby over a uni-directional carrier circuit. 
In this case, a return signal is received from Rugby 
over a separate circuit, with the consequence that 
when a change is observed in the total time of 
travel of the outgoing and return signals, it is 
uncertain how much of the change has occurred 
in the send line. Such importance attaches to the 
loss of accuracy occasioned by an unpredictable 
variation in the transmission time ovér land lines. 
that several schemes for ensuring greater precision 
have been under consideration during the past two 
years. The method eventually adopted was to send 
out, shortly prior to the actual time signals, a long 
tuning note followed by a short series of dots. 
These signals are radiated by the Rugby transmitter, 
recorded at the transmitting station and the trans- 
mitting clock appropriately adjusted, to allow for 
the measured lag, by the aid of a decimal counter 
chronograph. On account of irregularities in the 
spacing of the individual signals, introduced by 
transmission over land lines, the results from 
Abinger are less satisfactory than those from Edin- 
burgh. It is therefore conclusive that the trouble 
arises in the land tines between Abinger and Rugby, 
and this particular aspect of the problem is being 
investigated in collaboration with the Telegraph 
Branch of H.M. Post Office. 


An important part of the Observatory’s time 
service is concerned with international comparisons 
of time signals. During parts of the year under 
review, signals have been recorded from Germany 
and France, and a special effort has been made to 
obtain good comparisons with the short-wave 
American signals from the U.S. Naval Observatory 
and the National Bureau of Standards. Among the 
more interesting phenomena noted in the course of 
this work is the reception of strong but inconsistent 
signals which are assumed to be caused by atmo- 
spherics. From the beginning of the year 1944 the 
United States Naval Observatory has published 
corrections to the times of reception of the British 
short-wave time signals at 18.00 hr. daily. When 
both signals are observed at both stations the adopted 
time at Washington can be compared with the 
adopted time at Greenwich, and a number of deduc- 
tions have been based on the discovery that the 
mean difference between the comparisons by the 
two separate signals was practically zero. This 
fact indicates that the travel paths of the two 
signals are equal, that the signals do not depart 
significantly from a great-circle route, and that 
the speeds of travel do not differ appreciably from 
the speed of light. It is proposed to pursue this 
investigation by further observations over @ 
substantially longer period, and hence to determine 
more accurately the speed of travel of radio signals 
on short wavelengths. An encouraging feature of 
the work so far completed is that short-wave 
signals can be received with greater precision than 
was at first expected. Thus, the reception at 
Abinger of time signals from the U.S. National 
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conditions, both by day and at night, by different 
observers, Show a remarkable degree of consistency. 

During the last year of hostilities in Europe, the 
Observatory service of “‘ six pips ” time signals was 
sent over special lines to the Admiralty and to 
Fighter Command. When they were used for the 
synchronisation of artillery barrages it was highly 
important to ensure that no erroneous signal 
should be transmitted, and a continuous 24-hour 
watch each day was accordingly maintained through- 
out a considerable part of the year. An alarm signal 
has now been introduced to guard against failure 
of the transmitting clock. If the latter gets out 
of control of the master clock, or is allowed to 
run down, the alarm rings a warning bell and cuts 
the signal lines. The alarm also operates if the 
magnetic corrector is inadvertently left on, or if 
the alarm unit itself fails owing either to mains 
interruption or failure of the high-tension electric 
supply. A member of the staff sleeps at the time- 
signal station and is available to rectify the trouble 
if the alarm bell rings during the night. 

Another important subject for experimental in- 
vestigation at the Observatory is the design of a 
receiver suitable for the reception of time signals 
on the long-wave band. Transmitters operating on 
the long-wave band, with low carrier frequencies, are 
commonly used throughout the world, since their 
signals have the advantages of wide-spread reception 
with freedom from fading and variations of path. 
Two essential features of a suitable receiver are that 
the lag it introduces in reception shall be constant, 
and that the form of the build-up curve of the 
signal dots shall be as steep as possible. In addition, 
a fairly high degree of selectivity is desirable, since 
the transmitting stations in different countries are 
closely spaced over the frequency band. Unfortu- 
nately, high selectivity is associated with delay in 
the receiver and great care is required in design 
to effect a compromise between these conflicting 
factors. Another necessary feature of a successful 
receiver is @ means of continuous monitoring to 
ensure that the signal peak is adjusted to the same 
level for each signal, so as to avoid variations in 
delay due to variations in signal strength. An 
experimental receiver, fulfilling these requirements 
has now been constructed. The three main sections, 
of which it is comprised are (1) a two-stage amplifier 
with negative feed-back independent of frequency 
and positive feed-back dependent on frequency ; 
(2) a two-stage amplifier with gain control in the 
negative feed-back circuit; and (3) a cathode 
follower buffer stages. The receiver feeds two 
ancillary unis, one of which is an audio monitor 
indicating on a built-in loudspeaker, while the other 
is a pulse-producing circuit which selects a parti- 
cular point on the build-up curve of the signal dots 
and produces a very sharp pulse when this point is 
reached. The operative point may be selected, by 
means of a switch, to occur at from 10 per cent. to 
50 per cent. of the peak amplitude of the signal 
dots. 

Normally, these sharp impulses are fed to a deci- 
mal counter chronome.er, but provision is made for 
an alternative system whereby the received signal is 
applied to a double-beam oscillograph, one beam 
of which shows the time signals and the pulses from 
the transmitting clock, while the other shows 
timing pulses produced by a multivibrator circuit. 
The cathode-ray indications can be filmed for 
permanent record and used in testing the per- 
formance of the apparatus, more particularly as 
regards the investigation of changes in the build-up 
of the signal dots and for the comparison of received 
signals against the time of the impulse passed on the 
decimal] counter chronometers at various percentage 
settings of the pulse-producing unit. For the special 
purpose of checking the build-up characteristics 
of the new receiver, a square-wave modulated test 
signal is fed into it from a separate circuit. 

For some time, experiments have been in progress 
to increase the precision of time signals taken from 
pendulum clocks by an adaptation of photo-electric 
cells. Trials along these lines have been mainly 
concerned with the optical system, in which connec- 
tion it has been necessary to determine such factors as 
the optimum width of light slit, suitable means of 
focusing, and the requisite degree of stability of the 
light source. In the application of the combined opti- 





cal and photo-electric apparatus to a Shortt master | Queensland and New Zealand, as aptly described 


clock, one of the most serious difficulties encountered 
was insufficient rigidity in the mounting of the clock, 
necessitating subsidiary experiments to devise a 
more stable method of support for clocks intended 
to indicate by photo-electric means. It has also 
become apparent that further refinement in the 
method adopted for taking the time from the 
pendulum is of little value until and unless some 
improved means of impulsing the pendulum can 
be discovered. An electronic unit for applying 
electrostatic impulses has accordingly been developed 
and has been found capable of maintaining the arc 
of oscillation of the pendulum. Trials with a pulse- 
producing circuit to be actuated by the photo- 
electric cell timing device are now in progress. 


(To be continued.) 





LETTERS TO THE EDITOR. 


THE EDUCATION AND TRAINING 
OF MECHANICAL ENGINEERS. 


To THE Eprror oF ENGINEERING. 


Sir,—In Enornerrrmne of October 26, on page 
336, Professor Andrew Robertson, in his presi- 
dential address to the Institution of Mechanical 
Engineers, makes reference to the Constitution of 
the United States in a way that implies he does not 
understand the attitude of the people of this country 
toward their Constitution, stating that Americans 
consider the framers of our Constitution were guided 
from above and produced a document that was the 
last word in political wisdom. 

Frankly, we do consider that we were fortunate 
in having a number of gentlemen, whose studies of 
the failure of Governments through the centuries 
to establish a just and enduring system of adminis- 
tering national affairs enabled them to write our 
Constitution. They realised fully the hazards 
inseparable from a democratic system of govern- 
ment, and provided bulwarks against these dangers 
by ensuring fundamental guarantees of liberty and 
freedom to our citizens in both private and business 
affairs. The results of their judgment speak for 
themselves. Within three years, Benjamin Franklin 
went to Europe and arranged for national loans at 
lower interest rates than citizens of Europe asked 
for money loaned to their own Governments. 

It has given us the most stable and predictable 
form of government the world has seen to date. 
In the last century, France had three republics and 
three empires, and other countries even excelled 
the record of France in this respect. The European 
country which had the most stable and predictable 
government was England, and it enjoyed the highest 
standard of living of any country overseas. But 
our 130,000,000 Americans, by 1930, had a greater 
income and a smaller debt than England, France, 
Italy, Germany, and ten other European countries 
put together, with 435,000,000 people. 

Why is it that, by 1930, New York City had more 
telephones than all Russia? Why did Texas and 
six other American States each have more auto- 
mobiles than England or France, or Italy or Ger- 
many ? Why did 7 per cent. of the world’s people, 
living in America, have 45 per cent. of the world’s 
wealth, and among themselves do almost half the 
business of the globe ? Why did we have more 
life insurance than all the rest of the world ? Why 
were we able to spend more on the education of 
our children than was spent by all other people in 
the world for their children? There were many 
reasons for all this, but, in planning for post-war 
America, we must not overlook the greatest reason 
of all; that was a stable and completely solvent 
Government under the Constitution of the United 
States, operating in the interest of all the people, 
with an enterprise system free from what President 
Wilson called the “ palsied hand ” of a vast govern- 
mental bureaucracy. 

We realise that the man who gets an idea, proves 
that it is something he and his neighbours may 
want and will buy, and starts a little business and 
a payroll, is a citizen we want to encourage and 
protect. We want none of the wide-eyed dreamy 
experimentation in governments exemplified in 





by one of Australia’s own editors, Sir Keith Murdoch. 
Our Constitution is subject to change, as exemplified 
by its 21 amendments. We do not want our way 
of living or our laws changed by presidential direc- 
tives that never saw the floor of Congress, even if 
such measures are endorsed by the highest authori- 
ties on political economy in England, and who, 
strangely enough, are singularly silent regarding the 
failure of some of their brilliant plans when tried 
in the Dominions. 

As we observe plans for the adoption of similar 
measures in England taking form, we are thankful 
for the wisdom shown by the framers of our Consti- 
tution in 1787. We appreciate fully the rich 
heritage we have received from Europe in science, 
art, literature, etc., but we also realise that certain 
fundamental virtues and vices in human beings do 
not change. Our Constitution encourages the ambi- 
tious man to think, to invent, and to produce, 
with a minimum of bureaucratic supervision from 
those whose main aim in life is to become firmly 
anchored to a federal payroll. 

Yours very truly, 
J. B. Fisuer, 
Vice-President and Chief Engineer, 
Waukesha Motor Company. 
Waukesha, Wisconsin, U.S.A., 
November 24, 1945. 





SAFETY PROVISIONS FOR LIFTING 
TACKLE. 


To THE Eprror or ENGINEERING. 


Sm,—Having been associated for a number of 
years almost exclusively with the fulfilment of the 
requirements of the Factories Act, 1937, with 
particular reference to the sections dealing with the 
safety provisions applied to lifting machines and 
lifting tackle, I am forced to the conclusion that, 
admirable and necessary as the regulations are, 
they frequently fail to achieve their object for one 
important reason. 

All cranes and lifting tackle are, or should be, 
conspicuously marked with their safe working load, 
but in use it is nearly always the case that the 
slinger, or labourer acting as such, must estimate 
the weight of the article to be lifted before selecting 
suitable tackle for the job: an unsatisfactory state 
of affairs, and one which, in my experience, is the 
direct cause of many of the cases of failure of lifting 
tackle which may, or may not, result in injury to 
persons, or damage to valuable equipment. 

It is my belief that this weak link in the chain of 
lifting safety precautions would be largely removed 
if, either by agreement or legislation, manufac- 
turers would mark the weight of their products on 
the nameplate if over 5 cwt., and similarly mark the 
weight of each individual casting on the pattern 
in the case of castings in excess of 5 cwt. I should 
be pleased to hear from any of your readers who 
may, or may not, support this proposal, so that I 
may co-ordinate my facts before making official 
representation for its adoption. 

Yours faithfully, 
M. F. Barngs, 
Director, 
Inspecting and Annealing Engineers, Limited. 
59, Soho-road, 
Birmingham, 21. 
December 6, 1945. 





AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
Charles B. Dudley Medal of the American Society for 
Testing Materials, for 1945, has been awarded to Professor 
W. N. Findley, of the theoretical and applied mechanics 
department of the University of Illinois, for his paper on 
““Creep Characteristics of Plastics.” 





INDUSTRIAL GaS-CYLINDER CONTRACTS.—Orders for 
over 20,000 oxygen, acetylene and carbon-dioxide cylin- 
ders have been received from European and South 
American countries by the Tube Investments, Limited, 
group of engineering industries since the end of the war. 
These are now in production at the firm’s Chesterfield 
Works and first deliveries have already been made. The 
largest individual contract, which comes from Holland, 
is for 12,000 cylinders. 
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FUEL UTILISATION.* 
By G. E. Foxwett, D.Sc., F.Inst.P. 


EaR ier in this year, before the decision was taken 
to hold a general election, the Liberal Party set up 
a non-party technical committee, consisting of four 
fuel technologists, to draw up a policy for fuel utilisa- 
tion. The general election prevented this report from 
being published, but it was felt desirable that the 
report should be discussed by technical men. The 
present ‘“‘ author” has been charged by his colleagues 
on the committee with the task of presenting it. 

Coal is the basis of Great Britain’s prosperity and 
power, and the events of the past 30 years have slowly 
taught even the “ man in the street ” that it: must be 
put to good use ; indeed, this has now become a matter 
of pressing urgency and is, for everyone in the country, 
an issue of the highest importance. Not only must 
coal be used for the production of heat and power 
efficiently, but its use as a raw material for other 
industries must be planned ahead with vision and 
imagination. This paper is confined to the broad 
statement of facts and of the policies which appear 
to us best suited to achieve the above objects. 

Coal now belongs to the nation and it is the nation’s 
responsibility to see that it is produced and used 
effectively. The proper utilisation of coal cannot 
be left entirely to producers, or to users. It is impera- 
tive that it should be under constant scientific observa- 
tion, and it appears to us, therefore, that some super- 
vision of both production and utilisation must be main- 
tained by the Government. Our reserves are fast 
diminishing and cannot be replaced, except by scientific 
methods not yet established. Over the past quarter of 
a century, we have exported one out of every five 
tons of raw coal mined. The late Mr. Forster Brown, 
in his presidential address to the Institution of Mining 
Engineers in 1940, showed that this country was using 
its reserves of workable coal at a much faster rate 
than other industrial countries, such as Germany and 
America, were doing at that time. He calculated that, 
in Germany, the average life at the then current rate 
of output was 185 years, while in the United States 
the coal reserves would last for a much longer period. 
Since 1936, the cost of coal production in this country 
has increased by 150 per cent., and even before the 
recent increase in price in April, 1945, the pit-head 
price of coal in the United States, where miners are 
paid much higher wages, was 10s. a ton less than the 
pithead price in this country. Britain is, therefore, 
at the beginning of a serious crisis in the coal-mining 
industry, which can, tosome extent only, be remedied by 
adopting the recommendations of the Reid Committee. 

By exporting raw coal, we export an asset upon which 
little labour has been expended and we help to conserve 
foreign coals at the expense of ourown. Circumstances 
may make it difficult to prohibit the export of coal 
completely for the present ; moreover, some classes of 
coal, such as anthracite and dry steam coals, are in 
sufficiently good supply to allow export for a time. 
As far as possible, however, the export of coal should be 
prohibited, except as a short-term policy covering the 
immediate post-war period. The coal exported from this 
country before the recent war was of the order of 
40 million tons a year, and on this basis the prohibition 
of the export of raw coal may be expected to save not 
iess than 30 million tons a year. Surplus coke, not 
required in this country for the generation of heat, 
light and power, may be exported as a long-term policy. 
The export of products derived from coal should be 
encouraged; the greater the labour expended per 
unit of product, and the greater the increase in value 
secured per unit of raw material, the more suitable 
would the product be as an export. Chemicals, tar 
products, and other materials derived from coal would 
provide first-class commodities for export and, in 
general, attention should be paid to the export of 
finished products resulting from the processing of coal 
by carbonisation and other methods. The final 
products from such processing would be much more 
valuable for export than the raw coal and would 
provide more employment at home. 

One. of the greatest social reforms in this country 
would be the abolition of smoke. It is not enough to 
reduce the emission of smoke ; the nation must aim 

at its complete abolition. This involves ultimately 
using smokeless fuels for domestic and many other 
purposes to the exclusion of raw bituminous coal, 
unless, as in some larger central-heating installations, 
raw coal can be burnt smokelessly at all times. Certain 
coals, particularly low-volatile Welsh coals and anthra- 
cite, are smokeless ; but the great bulk of the smokeless 
fuel needed in this country must be derived from the 
carbonisation of coal in gasworks and coke ovens. 
Low-temperature carbonisation also provides a rela- 
tively small amount which will probably increase. 





* Paper read in Glasgow on November 30, 1945, 
at a joint meeting of the Institute of Fuel (Scottish 


In view of the vast re-housing scheme which will have 
to be undertaken during the next five or ten years, a 
wonderful opportunity presents itself for achieving 
economy in the use of coal, as in normal times some 
30 to 35 per cent. of our total fuel consumption is 
used for domestic heating. A new house should be 
designed and be built round the heating system. 
The use of coke in industrial furnaces generally leads 
to higher efficiency. Medium-volatile coals are better 
for industrial purposes than high-volatile coals. 

The carbonising industries comprise the gas industry, 
the by-product coke-oven industry, and a compara- 
tively small low-temperature carbonisation industry. 
From the point of view of the solid smokeless fuel 
produced, there is no special virtue in the temperature 
at which the coal is carbonised. Appliances have been 
devised for burning easily the coke produced at high 
temperatures at gasworks and coke ovens; when these 
appliances are not in use, the coke produced by low- 
temperature carbonisation provides a better fuel than 
that from high-temperature carbonisation. Carbonisa- 
tion should be encouraged because it is the only known 
method of producing smokeless fuels from bituminous 
coal; in spite of the heat consumed in the process, 
it conserves coal, particularly for domestic purposes— 
about 25 million tons of coal might eventually be 
saved by this means ; it promotes employment—G. M. 
Gill and J. Roberts have shown that, whereas one ton 
of raw coal gives direct and indirect employment to 
six men for one day, the carbonisation of the one ton 
of coal and the use of its products provides the employ- 
ment of 11 men for one day ; and, finally carbonisation 
provides the bulk of the materials required by the or- 
ganic chemical industry, including plastics. For the 
development of the carbonising industry, gas grids 
should be encouraged on a regional basis, covering 
industrial areas primarily, but interconnected so that 
supplies could be piped farther afield if required. 

The gas industry is a public utility and, as such, is 
under the general supervision of the Government. 
Originally it was under the Board of Trade and, for 
the future, it will be under the Ministry of Fuel and 
Power. A Ministry committee has just reported on 
the future organisation of the industry.* Gas. under- 
takings are partly owned by municipalities anid partly 
by private companies, Coke ovens are owned partly 
by collieries, partly by iron and steel companiés, while 
a few are operating as independent concerns Coke 
ovens, other than those at iron and steel works, are 
situated in the coalfields. Low-temperature plants 
are believed to be generally owned jeintly by collieries 
and the builders of the installations, forming indepen- 
dent concerns. Carbonisation plants are widely 
scattered over the country, though they tend to be 
concentrated at collieries and in large centres of the 
population. From the purely technical point of view, 
we should not advocate Government ownership or the 
abrogation of private initiative for the carbonising 
industries. This opinion is based purely on the 
technical consideration that there is no evidence that 
management of a commercial undertaking by the 
Government will lead to increased efficiency, or to 
that initiative in’ research and development which is 
necessary if our coal is to be put tothe most effective use. 
Gas undertakings and most colliery-owned coke 
ovens are likely to have in the future the common 
objective of supplying gas and coke to the same 
markets. They will jointly supply the smokeless 
fuels required by the domestic consumers and by 
many industries, and raw materials and possibly inter- 
mediate products to the organic chemical industries ; 
and they will be jointly charged with the task of 
processing a large proportion of the coal used. It is 
very necessary that means should be found for removing 
artificial barriers between the two industries and for 
so organising them that they will have commercial 
stability. The method we propose is that a Central 
Carbonisation Board, should be set up on the lines of 
the Central Electricity Board, operating in a similar 
manner and charged with the long-distance distribution 
of gas by grid pipe lines. Coke ovens situated at steel- 
works supplying the bulk of their coke and gas to the 
works would not come under the Central Carbonising 
Board, since they are logically part of the equipment 
of the iron and steel industry. 

No single factor would contribute to a greater con- 
servation of the fuel used for heating domestic buildings 
than the adequate use of insulation. If the effect of 
insulating buildings against heat loss has been under- 
stood and appreciated by designers and builders in this 
country, it has seldom been evident in' practice. The 
insulation of a building may save more than half the fuel 
required to heat a similar building not insulated, and 
the cost of providing such insulation can be paid for 
by the saving in fuel which occurs in the first two or 
three years of its life. In large commercial structures 
it is not unusual to recover the cost of the insulation 
in the first year of operation. The speculative builder 
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of the future will erect houses at the cheapest competi- 
tive cost, and therefore will not provide for the insula. 
tion of structures unless mandatory specifications or 
control are introduced .to-ensure that adequate thermal 
insulation is provided. It is the Government’s function 
to take proper steps to ensure that a minimum degree 
of insulation is provided. No permanent building 
intended for habitation should be passed by local autho. 
rity or rank for any subsidy unless it is satisfactory 
in this respect. j 

Coal is the primary raw material for the organic 
chemical industry. Methane, ethylene, hydrogen, 
benzole and tar obtained by carbonisation are the 
starting point from which a wide range of industrial 
products can be obtained. Catalysis of mixtures of 
carbon monoxide and hydrogen obtained from coal 
or coke is another method of starting industrial organic 
synthesis leading to alcohols, aldehydes, ethers and 
other derivatives or under other conditions (the Fischer- 
Tropsch synthesis), to oils, lubricants and another 
range of derivatives. At present the development 
of these manufactures is in its infancy and their mone- 
tary value is not great in comparison with the value 
of the whole output of British coal. There are very 
great possibilities for the future, however, and steps 
should be taken to encourage and extend the chemical 
utilisation of raw materials derived from coal, 

A synthetic organic chemical industry is springing up 
in the United States based largely on petroleum, which 
has no parallel here. It produces such substances as 
carbon black, synthetic rubber, synthetic fabrics and 
plastics of many types, a wide range of chemicals, 
disinfectants, alcohols, solvents, etc. A similar indus- 
try could be developed in this country, based on pro- 
ducts derived from coal. A great deal remains to be 
discovered of the potentialities of coal tar. Methane 
and ethylene can be obtained in very large quantities 
from coal gas and can be used for chemical manufacture, 
including alcohols, plastics, etc. The Germans have 
developed the Fischer-Tropsch process for the synthetic 
production of oil and petrol from coal, and though we 
should not, at the moment, suggest producing petrol 
from coal on a very large scale by this means or by 
hydrogenation, the unsaturated gases and oils derived 
from the Fischer-Tropsch process have considerable 
possibilities for the production of chemicals. There 
is no Fischer-Tropsch plant in this country and we have 
clearly lagged behind other nations in our researches 
on chemicals derived from coal. A Fischer-Tropsch 
plant should be erected for intensive study on the same 
lines as the coal hydrogenation plant erected by 
Imperial Chemical Industries, Limited. The British 
Coal Utilisation Research Association is starting work 
on chemical utilisation problems and its work should 
be encouraged. The removal of the 5d. subsidy on 
industrial alcohol should encourage the production of 
alcohol from ethylene derived from coal gas. The 
plastics industry has complained that, although there 
are immense possibilities for the export of plastics, we 
have not the necessary raw materials available in this 
country and therefore cannot produce as cheaply as the 
United States. These raw materials could, however, 
be derived from coal carbonisation. 

Under normal conditions during 1920-40, just under 
40 million tons of coal were carbonised each year. If 
the measures here proposed were put into effect and 
the use of smokeless fuels became general for domestic 
purposes, a further quantity of coal would be carbonised 
to replace the 40 million tons of coal used in the raw 
state in domestic grates. Used in modern appliances, 
with houses properly insulated, considerably less than 
this additional quantity of coal would be needed for 
increase in the industrial use of coke and gas and the 
contribution of smokeless coals, it is reasonable to sup- 
pose that a total of some 60 million tons of coal would 
require ultimately to be carbonised each year. This 
would produce additional quantities of chemical raw 
materials. The immensely greater quantity of chemi- 
cals would be a valuable adjunct to ourexports. There 
is also the possibility that research will discover pro- 
ducts as yet unknown, derived from coal by processes 
as yet undiscovered. Steps should be taken, therefore, 
to encourage actively the inception and development of 
an organic chemical industry based on coal. A step 
in this direction would be a survey of world demand 
for chemicals to guide manufacturers and research 
workers to the production of substances for which there 
is ademand. Once substances are available, new uses 
for them are soon discovered, and the venture grows. 
This country uses over 10,000,000 tons of petroleum 
oils annually but it is nearly all refined abroad and 
brought to this country as finished products. There 
are also considerable possibilities in chemical products 
derived from petroleum. We are of the opinion that, 
as a considered policy, the Government should encour- 
age the home refining of such petroleum products, 
because it costs the country twice as much to buy 
finished products as to buy the raw material (a ratio 
that may well rise considerably after the war); at 
present, we are cut off from any organic chemical 








industry based on petroleum products and we lose the 
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THE SHORT “SANDRINGHAM” FLYING BOAT. 
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power to set up that organic chemical industry in the 
future, as the knowledge of plant design and experience 
of operating such an industry can only be secured by 
practical application. We are losing also the ability to 
build oil refineries ; hundreds of millions of pounds are 
likely to be spent on refineries all over the world in the 
next 20 years, but the designs for these refineries must 
come from America because British plant manufac- 
turers are not given the opportunity to learn the latest 
practice. We are losing, too, chemical engineering 
knowledge and experience, and until our chemical 
engineering firms are given the opportunity to acquire 
the necessary knowledge of these operations, which at 
present they have no opportunity of doing, we shall 
continue to play second fiddle to other countries. 

The production and use of electricity has developed 
rapidly during the past 30 years. _ From a technological 
point of view, the developments have not always been 
wise. For power and lighting, electricity is unrivalled 
and in those directions lie its proper field. It has been 
applied, however, to many heating purposes, and, 
excepting in spécial cases, to use electricity for heating 
is tantamount to degrading a refined, product. The 
present overall efficiency of electrical generation over 
the grid, including stand-by losses and transmission 
losses, is of the order of 20 per cent.; that means that 
30 per cent. of the coal is wasted under these conditions. 
The purposes for which raw coal, electricity, or the 
products derived from coal by carbonisation should be 
used in the interests of low cost, coal conservation and 
general efficiengy should be the subject of a detailed 
technical inquiry with the object of formulating a 
sound national fuel policy for the production and 
utilisation of heat and power. 

The Weir Report on Railway Electrification states 
that nearly 10,000,000 tons of coal per annum would 
eventually be saved by the use of electric instead of 
steam traction. ‘The normal running thermal efficiency 
of electric locomotives from coal to draw-bar pull is 
over 13 per cent.; steam locomotives on a similar 
basis have a thermal efficiency of 24 per cent to 3 per 
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cent. only. This means that more than 44 times the 
amount of coal is used in over 19,000 steam locomotives 
running on British railways than need be, and at least 
97 per cent. of its heat value is blown into the atmos- 
phere, accompanied by considerable smoke. Railway 
electrification would not only save nearly 10 million 
tons of coal annually, but would provide better, quicker 
and cleaner service at reduced operating costs. The 
electrification of railways should be taken in hand as a 
matter of urgency. Where it would not pay toelectrify, 
as in certain branch lines on which there is not much 
traffic, Diesel railcars and Diesel-electric locomotives 
should be used. 
(To be continued.) 





THE LATE Mr. E. H. JonEs.—We note with regret 
the death of Mr. Ernest Henry Jones, which took place 
at Aldenham Grange, Hertfordshire, on November 21. 
Mr. Jones, who was 72 years of age, was the founder 
and chairman of Messrs. E. H. Jones (Machine Tools) 
Limited, Edgware-road, The Hyde, London, N.W.9, and, 
until a few weeks ago, was an active director of the 
company. He commenced business in the cycle trade, 
and, in 1900, entered the motor-car industry. Mr. Jones 
founded the Leeds Tool and Manufacturing Company, 
Limited, which firm subsequently assumed the present 
title of E. H. Jones (Machine Tools) Limited. He was 
also managing director of Messrs. C. L. Jones, Limited, 
of Wembley, a firm founded by his father some 60 years 
ago, managing director of Engineering Finance, Limited, 
Wembley, and Agricultural Machinery, Limited, Hendon, 
and a director of Messrs. A. Wells and Company, Limited, 
London, E.17. Mr. Jones was formerly on the board of 
the Meehanite Company and was a founder of Alloy 
Welding Processes, Limited, now operating under the 
name of Murex Welding Processes, Limited. He joined 
the Machine Tool Trades Association in 1933 and was 
soon afterwards elected to the Council. He was also a 
member of the importers’ section of the Association, and 
a member of the Importers’ Advisory Panel to the 
Machine Tool Control. 





THE SHORT ‘“* SANDRINGHAM ”’ 
FLYING BOAT. 


Fiy1ne boats possess an important advantage over 
land-based aircraft for overseas transport in being 
able to alight on water should the need arise. Messrs. 
Short Brothers, Limited, Rochester, have been sup- 
plying flying boats for Empire air services for several 
years and one of these, the Canopus, has been 
operating since 1936, having flown more than 1,700,000 
miles in this time. A type that has given valuable 
war service is the well-known “‘ Sunderland” flying 
boat. The latest machine of Short design and manu- 
facture is the ‘‘ Sandringham,” the first example of which 
was launched at Rochester recently. This is a flying 
boat with a wing span of 112-8 ft. and an overall 
hull length of 85-34 ft. The maximum depth of hull 
is 17-75 ft. and the laden weight is 56,000 lb. The 
machine provides day-time accommodation for 24 
passengers, or sleeping accommodation for 16 passen- 
gers. The total mail and freight capacity is 477 cub. ft. 
A crew of seven is carried. The power plant consists of 
four Bristol Pegasus XXXVIII air-cooled radial 
engines, each developing 1,050 h.p. The maximum 
cruising speed is 190 m.p.h. and the range in still air, 
with the all-up weight stated above, is 2,200 sea miles. 
The fuel capacity is 2,032 gallons. A photograph of 
the machine at rest on the water is reproduced in 
Fig. 1, which shows the disposition of the engines with 
their three-bladed propellers. A side view of the 
machine on the land, ready for launching, is given in 
Fig. 2, from which the configuration of the hull, both 
above and below the waterline, can be seen. The hull 
is deep enough to provide passenger and freight accom- 
modation on two decks. 

The main seating or sleeping accommodation for 
passengers is arranged in cabins on the lower deck. 
On the upper deck is a dining room to seat eight persons. 
At night it can be converted to provide sleeping acco m- 
modation forfour passengers. The galley ison the upper 
deck, forward of the dining room, and forward of this 
again is the space occupied by the crew when operating 
the aircraft or resting. In the bows of the machine, just 
aft of the mooring station, is a mail and freight com- 
partment of 137 cub. ft. capacity. Aft of the passenger 
accommodation is a second compartment for mail and 
freight, providing an additional 340 cub. ft. of space. 
The aircraft is equipped and furnished for travel in 
comfort, and it offers amenities not usually found in air 
liners. 





GENERATION OF ELECTRICITY IN GREAT BRITAIN.—The 
official returns rendered to the Electricity Commissioners, 
Savoy Court, Strand, London, W.C.2, show that 3,179 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of October. 
1945, as compared with the revised figure of 3,332 million 
units in the corresponding month of 1944 representing a 
decrease of 153 million units, or 4-6 per cent. During 
the ten months of 1945, up till the end of October, the 
total amount of electricity generated by authorised 
undertakers was 30,138 million units as compared with 
the revised figure of 31,014 million units for the corre- 
sponding period of 1944, representing a decrease of 
876 million units or 2-8 per cent. 
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RESEARCH ON CAST IRON. 


In common with other industrial research organisa- 
tions, the British Cast Iron Research Association, 
during the war years, has been mainly occupied on 
experimental work undertaken for various Government 
departments, Since the termination of hostilities, 
however, considerable progress has been made with 
post-war plans envisaged by the Council. Thus the 
research and development programme for 1945-46 
contained in the 24th annual report of the Association 
covering the year ended June 30, 1945, and presented 
at the annual meeting, held in London on December 12, 
includes several investigations of a fundamental charac- 
ter; a numbersponsored by the Institution of Mechani- 
cal Engineers and the British Iron and Steel Research 
Association, and others undertaken at the recom- 
mendation of the research sub-committees of the 
Association. The investigations deal with such 
matters as the mechanism of graphite formation, 
gases in irons, improved methods of testing, high- 
duty cast irons, mechanical properties of cast iron in 
relation to design, the properties of ingot-mould 
materials, engineering castings, light castings, and 
sands and refractories. With reference to the work 
done during the year covered by the report, it is 
stated that a lengthy investigation on residual elements 
in whiteheart malleable cast iron, which elements 
were suspected of influencing the manufficture of 
munitions components, was completed for, and reported 
to, the Ministry of Supply. Other war-time investiga- 
tions are in process of completion. The application 
of the photo-electric absorptiometer to the analysis of 
cast iron has been studied, two reports issued, and a panel 
formed to study the implications of the whole matter. 

The report further states that the application of spec- 
tro-chemical methods to the analysis of cast irons has 
been studied. Although no report has been issued 
yet, the work done on the spectroscope has continued 
to increase and, at the present time, one analytical 
determination in every four carried out by the Associa- 
tion, is done by this instrument. It is being used 
for the determination of silicon, manganese, nickel, 
chromium, copper, molybdenum and vanadium within 
the limits found in normal cast irons, for which the 
necessary standards have been prepared. In addition, 
research work continues on the determination of these 
elements when present in amounts outside the usual 
ranges, on the determination of other elements, and 
particularly, on the determination of trace or residual 
elements present in small quantities. The study of 
inclusions and gases in pig and cast irons has been 
facilitated by the installation of a vacuum-fusion 
furnace. The aluminium-reduction method is also 
available for the determination of the total oxides. 
Much work has been done on possible Substitutes for 
linseed oil in core sands, and a report has been issued 
showing that certain petroleum extracts can be used 
up to about one-third of the linseed oil normally 
employed. Among other reports issued relating to 
improved methods of testing, one covers an immersion 
thermocouple for the direct determination of molten- 
metal temperatures. This is a portable instrument 
which, it is stated, gives readings free from the uncer- 
tainties associated with other types of pyrometer for 
molten-metal temperatures. A tungsten-carbide pyra- 
mid has also been used, for the determination of Brinell 
hardness, in place of the ball which is apt to be erratic 
when used for testing very hard material. Like others 
concerned with the preparation of specimens for micro- 
examination by polishing, the Association was handi- 
capped by the cessation of supplies which were imported 
before the wat. An alumina type of polishing powder 
for ferrous metals, developed by the Association, 
however, has been so well received by member firms 
that arrangements have been made for the material 
to be prepared and marketed by Messrs. Cooke, 
Troughton and Simms, Limited, York. 

In view of the termination, on June 30, 1945, of the 
financial agreement with the Department of Scientific 
and Industrial Research, which had run for six years, 
the Council submitted a new scheme to the Depart- 
ment’s Advisory Council. The Council of the Associa- 
tion decided that an effort should be made to double 
the ordinary grant-earning subscription income from 
the industry, excluding voluntary increases made in 
recent years. The basis subsequently offered by the 
Advisory Council to the Department and approved 
by the Council for acceptance provides that the Associa- 
tion shall secure from the industry a minimum industrial 
income of 18,0001. per annum, for which the Depart- 
ment will provide a block grant of 9,0001. In addition, 
the Department has undertaken to supply a supplement- 
ary grant of 100l. for each 1001. of subscription income 
received over and above the minimum of 18,0001, 
up to an additional figure of 9,0001. In other words, 
for 9,000. of subscription income in excess of the 
basic 18,0001., a further 9,000/. can be earned. This 
makes possible a total income of 45,0001. per annum, 
or, with miscellaneous non-grant-earning income from 
various sources, about 50,0001. per annum. 


LABOUR NOTES. 


Nive trade unions composed of foundry workers are 
considering the question of forming a new body to be 
known as the Amalgamated Union of Foundry Workers 
of Great Britain and Ireland. They are the National 
Union of Foundry Workers ; the Ironfounding Workers’ 
Association ; the National Union of Stove, Grate and 
General Metal Workers ; the Amalgamated Moulders’ 
Union; the North of England Brass, Aluminium, 
Bronze, and Kindred Alloys Moulders’ Trade and 
Friendly Society ; the Iron, Steel, and Metal Dressers’ 
Trade Society ; the United Metal Founders’ Society ; 
the Associated Society of Moulders and Foundry 
whee they bo nae ier enna an he ‘ 

of ama tion in which, 
it is hoped, the members of the eee involved will 
ballot early in the New Year. 


A pamphlet, circulated in explanation of the pro- 
says :—‘‘ Amalgamation is the obvious and, 
indeed, the only means to obtain real unity of 
in a determined effort to secure a decent standard for 
all fo workers, and to take our proper place in 
the er trade unions and labour movement in 
striving for lasting peace and social security.” 


The claim of farm workers—which included a demand 
for a minimum wage of 41. 10s. a week—was discussed 
at a meeting of the Central Agricultural Board for 
England and Wales last week. The reply of the 
farmers, in effect, was that the present prices of products 
did not yield a sufficient margin to increase wages. The 
question, they submitted, was, therefore, whether the 
Government would, in its review of farm prices in 
February next, decide to raise them. The meeting was 
adjourned until January 2. 


During the past year, the membership of British 
trade unions declined, according to the Ministry of 
Labour Gazette, by 79,000 from 8,103,000 in 1943 to 
8,024,000. The 1943 total was the “a ever 
reached, and the 1944 figures exceeds those for previous 
years. The number of men was 6,219,000—a decrease 


of 9,000, and the number of women 1,805,000—a 
decrease of 70,000. The number of unions was 946. 


At a delegate conference of the Associated Society 
of Locomotive Engineers and Firemen, in London last 
week, dissatisfaction was strongly expressed with the 
concession obtained in the recent negotiations, and the 
executive was instructed to submit a new list of demands 
in line with the views of the delegates. 


Mr. Charles Dukes, general secretary of the National 
Union of Municipal and General Workers and chairman 
of the Trades Union Congress General Council, alluding 
to suggestions that the State should intervene to 
impose a wage policy on the trade unions, said at 
Bournemouth last week that it was strange that they 
should appear in organs of the Press, side by side with 
claims to uncontrolled private enterprise for the 
moneyed interests. In the Trade Union Movement, 
they knew the dangers of inflation by which they stood 
to lose more than any other section of the country. 
But they also understood that necessary adjustments 
must be made in wage structures, and that the switch- 
ing over from war to peace conditions did not mean an 
arbitrary ceiling to wage adjustments until they could 
be fixed. 


The mere cheapening of labour, Mr. Dukes continued, 
afforded no solution to the economic problems. In a 
world of limited commodity supplies, the greatest 
necessity was to increase the output of consumer 
goods. “*‘ We recognise,” he said, “‘ that an increase 
in income without a corresponding increase in consumer 
goods can result only in higher bidding for limited 
supplies, and, if unchecked, this would undoubtedly 
lead to inflation. But this also applied to increased 
profits, and to increased salaries at the higher levels. 
In short, it applied to all incomes not merely those of 
the wage earner. We are not asking for State regula- 
tion of all income, and for that reason, we will resist 
State regulation of wages.” 


An interesting discussion on the subject of working 
hours in coal mines took p recently at a meeting 
of the I.L.0. Industrial Committee on Coal Mining. 
Speaking for the miners of the world, Mr. Ebby 
Edwards recalled that the I.L.0., in 1931, adopted by 
82 votes to 2, a draft convention to reduce mining 
hours to a maximum of 7} a day, bank to bank. Only 
one country—Spain—was, however, prepared to ratify 
it. In 1935, the Convention was revised at the request 





of owners and Governments; yet in 1939 only two 


countries had decided to ratify—China and Mexigo 
The miners, Mr. Edwards declared, were realists, and 
he urged the Committee to face up to the specific ques. 
tions of hours and wages with a view to getting definite 
action to establish international standards. 


Mr. John T. Jones, of the American Mineworkers, 
endorsed the claim that hours were the most important 
factor the Committee should cofsider. The members 
of his organisation were, he said, under the war-time 
arrangement, working nine hours a day, 54 a week, 
bank to bank. Two sub-committees were set up by 
the meeting—one to deal with man-power (including 
social conditions and working hours), and the other to 
consider the future work of the Committee. 


At» the end of October, the membership of the 
Amalgamated Engineering Union was 812,307—, 
decrease of 8,386 compared with the figure for Septem. 
ber. During the month, sick benefit was paid ‘to 
6,774 members—an increase of 384—and superannua. 
tion payments were made to 15,620—an increase of 
249. The number of members on donation benefit 
increased by 1,085 to 3,278, and the total number of 
unemployed members by 1,372 to 4,872. 


In the course of a reference to the Tripartite Working 
Parties which the President of the Board of Trade has 
set up for several industries, the writer of the editorial] 
notes in the November issue of the Amalgamated 
Engineering Unions’ Journal expresses the hope that 
it will not be long before an arrangement of the kind 
is introduced for engineering. ‘ Ours,” he writes, “ is 
an industry producing for both the home market and 
the foreign market. In both these fields of enterprise 
the industry’s efficiency is going to be put to a supreme 
test in the very near future. In constituting the 
bodies . . . for the industries he has selected, the 
Minister is drawing upon economists, scientists and 
engineers to serve in an independent capacity. They 
are expected to represent the interests of the consumers 
and the public, but they are also technically qualified 
to advise, many of them, on factory organisation, 
industrial architecture, design and research, and in the 
economics of the trade. The important feature, 
however, is, that under the Minister’s initiative, the 
representatives of both sides of industry are required 
to get ther and examine their problems in consulta- 
tion with the Ministry and the outside experts.” 


The writer of the notes records, obviously with 
approval, that matters which are normally handled 
by the trade union organisations and the employers in 
connection with wages and conditions of employment, 
are excluded from the scope of the National Production 
Advisory Council as they are from the purview of the 
Tripartite Working Parties. 


“* We consider,” he goes on to say, “ the development 
of this joint machinery, national] and regional, as a 
step in the right direction. It is a trade union respon- 
sibility to be associated with the measures taken to 
cope with industry’s problems. Our group of trades 
is affected under one aspect or another by the transition 
from war to peace production. From the engineering 
and allied trades, large numbers of workers are being 
transferred to peace-time production. Probably close 
upon a million workers in the munitions’ trades have 
been transferred to civilian work within the present 
year, although the overall load of orders on our industry 
is very high, both for home and export production. 
It is, obviously, of the first importance that the unions 
should be strongly represented on these tripartite 
consultative bodies.” 


Negotiations are in progress, affecting, chiefly, the 
wage rates payable to omnibus, tram, and trolley-bus 
workers throughout the country. The unions concerned, 
one or two of them only partially, are the Transport 
and General Workers’ Union, the “Jational Union of 
General and Municipal Workers, the National Union 
of Railwaymen, and certain craft unions. 


The Evershed Committee, appointed to consider 
the claim of the dock workers for an increase of wages, 
has awarded a minimum of 19s. a day. The demand 
of the union was for 25s. a day, and the employers 
offered 18s. a day. The award has been accepted by 
the employers, and the unions have agreed to recom- 
mend its acceptance to the national delegate conference 
which is to be held to-day. The London Central Strike 
Committee—the unofficial body, that is, which brought 
about the stoppage in the London area—at a meeting 
in Poplar on Monday night, rejected it, and in the 
resolution which they adopted, they reminded the 
National Delegate Conference ‘of its mandate from 
the membership for the charter which includes a wage 





of 258. a day.” 
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DETERMINATION OF NITROGEN 
IN FERRO-ALLOYS BY DIRECT 
NESSLERISATION.* 


By Dr. W. C. Newstt, F.R.LC., A.R.C.S. 


Ever since J. Nessler in 1856 published an account 
of the reactions between ammonia and certain complex 
iodides of mercury, an alkaline solution containing 
iodides of mercury and an alkali metal has been widely 
wed for the quantitative colorimetric determination of 
small quantities of ammonia. This “ Nessler” reagent 
has proved itself of great value, particularly in biological 
and water analysis, and many are the ways in which 
different investigators have advocated that the reagent 
should be made up and used. The essential conditions 
for a satisfactory reagent appear to be that it should 
be moderately alkaline and should contain potassium 
and mercuric iodides in proportions as near to the 
ratio 2KI: HgI, as possible. Ammonia reacts with 
the reagent to form a brown substance, the formula 
of which, though still somewhat uncertain, is commonly 
considered to be NH,Hg,OI. The value of the reagent 
arises from the fact that, although its reaction product 
with ammonia is insoluble in water, at low concentra- 
tions it is held in colloidal suspension, and thus its 
dispersive effect upon light is enhanced. In the usual 
way in which small quantities of nitrogen are estimated 
with the reagent, the ammonia is distilled off in the 
presence of excess caustic soda from an acid digestion 
of the substance. An appropriate amount of the 
Nessler reagent is then added to the distillate, which 
consists of pure water containing the nitrogen dissolved 
in the form of ammonia. Even in such a pure solution 
the brown ammonia coloration is not very stable, and 
most of the attempts to improve the Nessler reagent 
have only slightly extended the range of stability of 
the ammonia coloration, usually by reducing the 
incidental salt concentration. 

The distillation of strongly alkaline solutions pre- 
sents laboratory problems which have led some investi- 
gators to seek to avoid the operation. In 1928, 
H. M. Chilest found that a protective colloid such as 
gum arabic could be used to stabilise the ammonia 
coloration, even in the presence of considerable salt 
concentrations, and he recommended direct Nessleri- 
sation of Kjeldahl digestions in the presence of gum- 
arabic solution. The author has experimented with 
the common colloid stabilisers and has found that 
gum arabic (alias acacia), gum tragacanth, gum agar- 
agar and starch were all effective in varying degrees. 
Sodium stearate (soap) was not effective, while sodium 
caseinate and gelatine both appeared to react with 
the reagent, so that no ammonia coloration was pro- 
duced at all, Most of these substances contain an 
appreciable amount of ammonia, but gum tragacanth 
does not, so that much of the earlier work was done 
using 20 ml. of a 0-25 per cent. solution of gum traga- 
canth per test. Gum tragacanth, however, forms 
viscous and somewhat cloudy solutions, even at low 
concentrations ; gum arabic has the advantages that 
it is the most effective stabiliser and is very soluble, 
forming solutions of relatively low viscosity. The high 
natural-ammonia concentration of such solutions is 
readily eliminated by passing the solution through a 
column of base-exchanging zeolite. Synthetic Permutit 
suitable for this purpose is now available on the 
market. The 5 per cent. ammonia-free gum solution 
s then further purified by filtration after the addition 
of 10 per cent. of its volume of Nessler reagent; the 
latter appears to react with an impurity in the gum 
with the production of a small quantity of dark 
precipitate. 

In the presence of a suitable amount of gum solution 
the author has found that the ammonia coloration can 
be developed regardless of other salt concentrations, 
and not only can very intense clear colorations be 
obtained, but dilutions can be made on solutions of 
too great an intensity without precipitating the am- 
monia complex. The advantages of this are obvious 
when unknown ammonia concentrations are being 
dealt with, as a suitable colorimetric matching may be 
made by dilution after the ammonia coloration has 
been developed. The common alkali-soluble metals, 
aluminium, titanium and tungsten, have been shown 
to have no action upon the colour, while chromium, 
when present as chromate, interferes by reason of its 
yellow colour. By the procedure here adopted, how- 
ever, chromium is not present in this oxidised state. 

Analytical Procedure for Steels and Alloys.—A quan- 
tity of 1 gramme of the steel or alloy is dissolved in 
5 ml. of sulphuric acid and 20 ml. of water, after which 
a few drops of 30 per cent. hydrogen peroxide are added 
to clear the solution of carbides. The solution is then 
concentrated to fuming for half-an-hour, 2 grammes of 





* Contribution from the Brown-Firth Research Labor- 
atories, Sheffield, presented by the Sub-Committee on 
Gaseous and Non-Metallic Inclusions of the Committee 
on the Heterogeneity of Steel Ingots before the Iron and 
Steel Institute, on Friday, November 23, 1945. Abridged. 

t Jl. Amer. Chem. Soc., vol. 50, page 217 (1928). 


potassium sulphate being added beforehand if it is 
known that the steel contains titanium. The solution 
is then cooled, diluted and transferred to a graduated 
250-ml. flask ; 40 ml. of 20 per cent. caustic-soda solu- 
tion are then added, this being sufficient to make the 
solution appreciably alkaline after the precipitation of 
most of the me as hydroxides. The solution is 
then made up to 250 ml. with distilled water and 
allowed to settle. Some of the solution is then decanted 
through a filter which has previously been well washed 
with dilute caustic soda to remove ammonia, and a 
measured 100 ml. are transferred into a Nessler cylin- 
der; 5 ml. of 5 per cent. gum arabic are added and 
mixed, followed by 2 ml. of standard Nessler reagent. 
The solution is then mixed and the colour intensity 
compared in the usual way with the standard ammo- 
nium chloride solution added to 100 ml. taken from a 
similar blank test, in which the same amounts of 
gum and salts are present. It is inconvenient to filter 
off the whole of the solution, owing to the bulk of the 
hydroxide precipitate, and filtration is avoided alto- 
gether if the solution can be left long enough so that 
sufficient clear decantable solution is obtainable. 

The possibility of there being nitrides in steel, which 
are only hydrolysed to ammonia by the boiling caustic 
soda in the normal distillation method, has been 
suggested by Jordan and Swindells.* So far, the 
author has not encountered any steels which confirm 
this suggestion, though the possibility is appreciated, 
and the results obtained have been carefully compared 
with those obtained by the vacuum-fusion method or 
by the conventional chemical distillation method. In 
Table I are given some resulte obtained by the different 


TABLE I.—Nitrogen Contents of Ferro-Alloys by Three 
Different Methods. 











Nitrogen. 
Per cent. 
Material. Composition. dieses. | tae 
Vacuum-| cal Gum- 
Fusion Dis- Stabi- 
Method. | tillation| lised 
Method. | Method. 
Alloy HE 9138) | Cr 18 per cent., 0-013 _ 0-013 
Alloy OX 9200) >Ni 8 per cent.,< | 0-012 - 0-014 
Alloy OX 9505) } Ti 0-5 per cent. || 0-018 — 0-017 
Alloy steel : 
No. 8 .| Al 0-15 per cent...| 0-012 | 0-0135 | 0-0125 
No. 4 ~-| @ r cent., | 0-010 | 0-0095 | 0-012 
Mo 0-6 per cent. 
No. 6 ..| Cr 13 per cent. 0-019 | 0-019 0-019 
No. 13 -| Mn 13 per cent., — 0-0125 | 0-013 
C 1 per cent. 
Alloy 9950 ..| Cr 30 per cent. = 0-077 | 0-075 
—— Cr 70 per cent. — 0-57 0-59 
NO. 
ee Ti 40 per cent. ~- 0-036 0-033 

















methods, showing that the agreement between the 
figures is good. It was found to be well worth while 
to keep the ammonia blank down to an absolute 
minimum by the use of redistilled sulphuric acid, 
well-boiled caustic soda, distilled water similarly boiled 
with a little caustic soda and gum solution made 
ammonia-free by passage through Permutit. With 
these precautions the blank becomes negligible, and, 
owing to the speed with which the determinations can 
be made, the significance of ammonia absorption from 
the laboratory atmosphere becomes of less consequence. 
A further saving in time and an increase in accuracy are 
possible by eliminating the visual matching ofthe colour 
intensities by using a photo-electric absorptiometer. 
Analytical Procedure for Organic Materials, etc.— 
A quantity of 0-1 gramme of the material is digested 
in a Kjeldahl flask with 3 ml. of sulphuric acid for an 
hour or so (depending upon the stability of the com- 
pound) until a clear very pale coloured solution is 
obtained. The solution is then cooled, diluted and 
transferred to a 100-ml. graduated flask, in which it 
is neutralised and made slightly alkaline with caustic- 
soda solution (25 ml. of 20 per cent. solution). The 
solution is then made up to 100 ml. with distilled 
water and 25 ml. are removed to a Nessler tube ; 5 ml. 
of a 5 per cent. solution of gum arabic are then added 
and mixed, followed by 2 ml. of the standard Nessler 
reagent; the whole solution is made up to 100 ml. 
with distilled water. Some colour usually develops 
immediately, but it is desirable to leave the solution 
for at least five minutes so that the maximum intensity 
may be developed, after which comparison is made 
as before with the gum solution, the Nessler reagent, 
25 ml. of solution taken from a similar blank test and 
a solution of ammonium chloride, standardised so that 
1 ml. is equivalent to 0-00001 gramme of nitrogen. 
If the colour intensity of the test is too high, either 
a fraction of it is taken and suitably diluted, or a 
smaller volume of the solution of the substance is used. 





* U.S. Bureau of Standards, Scientific Paper No. 457 
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TIN UNDERCOAT FOR PAINTED 
STEEL.* 


By Dr. Ernest 8S. Hepogs, A.R.1.C., and Starr of 

the Trx Researcu Institute, and Dr. L. A. Jonpan, 

A.B.C.Sce., F.R.L.C., -_ Starr of the Paint ResEaRcH 
‘ATION. 


In the course of investigations on the electro- 
deposition of tin on steel undertaken by the Tin 
Research Institute, it was noticed that tin coatings 
as thin as 0-000008 in. were remarkably effective in 
preventing the rusting of steel sheet in the indoor 
atmosphere and had a considerable retarding influence 
on rusting out of doors. Such coatings are only one- 
tenth of the thickness of tin ordinarily applied to 
tinplate of canning quality and less than one-hundredth 
of that applied to hot-tinned steel articles such as 
dairy equipment. it did not seem reasonable, there- 
fore, to expect useful service from such thin tin coatings 
alone, but it appeared worth while to examine the 
extent to which they influence the protection afforded 
by the subsequent application of coatings such as 
paint. There were reasons for believing that this 
influence would be beneficial. For example, owing to 
the war-time scarcity of tin, it has been necessary in 
the United States to substitute a lacquered electrolytic 
tin-plate for much of the hot-tinned tin-plate formerly 

The new material carries only about one-third 
of the tin coating applied to the older tin-plate and its 
successful performance under mild conditions depends 
on the coating of lacquer; but the satisfactory per- 
formance of the lacquered sheet depends on the thin 
tin coating below the lacquer, as it has not been possible 
to make a directly red steel container which is 
entirely satisfactory for wet packs. 

Lacquered steel products are greatly improved if 
the surface of the steel is phosphated before lacquering. 
In this process the surface layer of the steel (about 
0-0002 in. deep) is converted into a relatively thick 
layer (about 0-0003 in.) of phosphates of iron and other 
metals, and the product has been used as a substitute 
for tin-plate in packing non-corrosive substances. It 
is, however, generally agreed that lacquered phosphated 
steel is inferior to lacquered thinly electro-tinned steel 
as a packaging material. 

Information on the protective effect of thin tin 
coatings is given by Kronsbein, who has reported the 
results of corrosion tests on painted steel specimens 
pickled by the Bullard-Dunn process.t In this process 
the steel article is treated cathodically in hot sulphuric 
acid containing stannous sulphate. Hydrogen is 
liberated in copious amounts and assists in blasting 
off the scale, while a thin film of tin is simultaneously 
deposited on the cleaned areas. When pickling is 
complete, the whole surface of the article is thinly 
coated with tin. Kronsbein reports that in accelerated 
corrosion and ordinary atmospheric-exposure tests of 
steel specimens coated with a variety of paints after 
different preliminary treatments, the specimens cleaned 
by the Bullard-Dunn process with the tin deposit 
not removed were, on the average, corroded about a 
quarter as much as the uncleaned specimens and about 
half as much as the shot-blasted, phosphated specimens. 

The plan of work provided for the corrosion testing 
of panels of mild-steel sheet coated with tin and subse- 
quently painted. For comparison, a number of cleaned 
steel panels were painted directly, omitting the tin 
undercoat, and a further series was phosphated before 
painting. The electrotinned panels were prepared at 
the Tin Research Institute and the phosphated panels 
were prepared by a firm specialising in that treatment. 
There was as little delay as possible between the 
phosphating treatment and the painting. All the 
panels were painted at the Paint Research Station, 
and were subjected to their standardised accelerated 
weathering test, to their accelerated corrosion test, 
and to outdoor weathering. At suitable intervals the 
panels were examined jointly by representatives of 
both research organisations. 

Two types of mild-steel sheet were used. The first, 
referred to as ‘‘ cold-reduced steel,”” was Ebbw Vale 
* white-to-edge ” plate, 0-011 in. thick; the second, 
referred to as ‘‘ pack-rolled steel,” was of South Wales 
origin, 0-011 in. thick. Their analyses were as follows : 








Cold-Reduced Pack-Rolled 
Steel. Steel. 
Carbon per cent 0-08 0-10 
Manganese $s 0-34 0-40 
Silicon = 0-001 0-005 
Phosphorus ’ 0-0015 0-0015 
Sulphur ” 0-026 0-075 
- 99 0-018 0-110 
Nickel g - 0-046 0-165 
jum . ” 0-017 0- 











* Paper, entitled “‘ The Use of a Tin Undercoat to 
Improve the Corrosion Resistance of Painted Steel,” 
presented at the Autumn Meeting of the Iron and Steel 
Institute, held on November 22 and 23, 1945. Abridged. 





t U.S. Patent No. 1,775,671 (1930). 
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The size of panel was 6 in. by 3 in. for accelerated 
weathering and corrosion tests and 8 in. by 6 in. for 
outdoor weathering tests. Two types of electrotinned 
coatings were applied, namely, from the acid bath 
(stannous sulphate plus sulphuric acid) and from the 
alkaline bath (sodium stannate plus sodium hydroxide). 
The current densities used were 10 amperes and 15 
amperes per square foot for the acid and alkaline baths, 
respectively. Two thicknesses of tin coating were 
applied, namely, 0-000008 in. and 0-00003 in. (2 oz. 
and 8 oz. per basis box).* 

In addition to the as-deposited tin surfaces, other 
surface treatments of tin were included in the tests as 
follows: (a) In sets of panels coated with 0-00003 in. 
of tin from both the acid and the alkaline baths, the tin 
coating was flash-melted by immersing momentarily in 
palm oil at a temperature slightly above the melting 
point of tin. (b) Sets of panels carrying 0-000008 in. 
and 0-00003 in. of tin from the alkaline bath were 
treated with the Tin Research Institute anti-rusting 
oxide film.t (c) One set of panels coated with 0-000008 
in. of tin from the alkaline bath was treated with an 
oxide film by immersmg in a phosphoric acid-chromic 
acid mixture. A set of panels of commercial hot-tinned 
tin-plate was also included. These had a base of 
pack-rolled steel and a tin coating thickness of 0-000076 
in. (20 oz. per basis box). In all, 420 
included in the tests. All the treatments before 
painting are listed in Table I, to which is attached a 
key to the code marks. 

Two-coat paint systems—a priming coat and a finish- 
ing coat—were applied throughout. The paints used 
were chosen as being representative of various decora- 
tive and industrial types. They comprised: (a),Lin- 
seed-oil base paints as used in structural painting 
practice. (6) Air-drying japan-type paints as used for 
industrial finishing of many small metal articles. 
(c) Stoving paints as used for industrial finishing of 
mass-produced articles. (d) Nitrocellulose | ’ 


Three tests were employed ; in the outdoor exposure 
test, panels (8 in. by 6 in.) were exposed at 45 deg., 
facing south, on the laboratory roof at Teddington. 
In the accelerated weathering test, panels (6 in. by 
3 in.) were exposed for 1,000 hours in an ‘accelerated 
weathering apparatus. Details of the test are as 
follows: An uncored carbon arc, enclosed in resistance 
glass and consuming across the arc between 800 and 
950 watts, is suspended eccentrically (approximately 
6 in. to 10 in. distant from the centre) in a cylindrical 
container (approximately 4 ft. in diameter) with vertical 
sides to which the panels are attached. The container 
is revolved slowly (approximately three revolutions per 
hour), an arrangement which ensures even exposure of 





attention being paid to the behaviour at the scratg, 
mark, On the whole, there was no appreciable break. 
down of the paint coatings, but rusting occurred under. 
neath the paint ; in some cases, patches of paint werg 
blistered. In spite of the long duration of the test, 
there was (with few exceptions) not much rust to be 
seen at the painted surface. On some panels there was 
appreciable spread of rust from the scratch, but on 
others, where there was an equal spread, it was not 
noticeable, as the paint coating was not much disturbed 
thereby. These facts made the fair assessment of the 
relative degree of corrosion of the painted specimens 
somewhat difficult. Photographic representation of 
the results was also marred to some extent by the 


TABLE I.—TREATMENTS OF TEST PANELS BEFORE PAINTING. 








No. of Panels. 




















used as an alternative to (b) and (c). 

For the linseed-oil base paints, three types of primers 
were used with the same finishing coat. The primers 
were paint containing 40 per cent. of red lead (calcu- 
lated on the total pigment); paint containing 5 per 
cent. of red’ lead (calculated on the total pigment), 
corresponding to British Standard Specification No. 
1033 ; and paint similar to the last but containing 
no red lead or other corrosion-inhibitive pigment. The 
finishing coat consisted of red iron oxide, ground into 
linseed stand oil. 

For the air-drying japan-type paints, two types of 
primers were used, namely, an air i 
resin-base paint containing 5 per cent. of zinc chrome 
(calculated on the total paint), or 10 per cent. caleu- 


lated on the pigment, and a paint similar to this but ¢ 


containing no zinc chrome or other corrosion-inhibitive 


pigment. The finishing coat consisted of the same 


medium, pigmented to a glossy finish with carbon Orr 


black. 


For the stoving paints, only one primer was used, | © 


containing no corrosion-inhibitive pigment and consist- 
ing of black iron oxide, carbon black and extenders 
ground into varnish made from linseed stand oil/tung 
oil/Congo copal (3: 1:2). The finishing coat consisted 
of rosin/gilsonite/linseed stand oil/tung oil varnish 
pigmented to a glossy finish with carbon black. For 
the nitrocellulose lacquer only one primer was used, 
containing no corrosion-inhibiting pigment and con- 
sisting of black iron oxide and carbon black ground 
into a clear nitrocellulose medium. The {finishing 
lacquer consisted of a nitrocellulose medium pigmented 
to a glossy finish with carbon black. This coating 
system is intentionally below the standard used 
in industrial practice where corrosion resistance is 
required. 

The panels were painted in the laboratories of the 
Paint Research Station and the utmost care was taken 
to prevent any soiling before painting. The panels 
were wrapped separately in tissue paper and not 
touched by hand at any time. Care was also taken to 
apply a uniform thickness of coating. This was done, 
both with brushed and sprayed coatings, by dealing 
with the panels in sets and not as single items. All 
the linseed-oil base paints were applied by brush, and 
the remainder by spray. In each case at least 24 hours 
were allowed for the primer to dry before application 
of the finishing paint. The panels were painted on 
both sides. In the case of the linseed-oil base paints 
only two-thirds of the primer surface was covered with 
finishing paint, the remaining one-third of the primer 
at the bottom of the panel being left exposed. A 
diagonal scratch, 2 in. long and penetrating to the 
steel, was made on the face of each panel with asharp- 
pointed knife. In the case of the linseed-oil base 
paints the scratch extended over the boundary between 
the exposed primer and the finishing paint. 





* The basis box is a unit of area equal to 31,360 sq. in. 
of sheet (112 sheets, 20 in. by 14 in.). 

t See R. Kerr, Jl. Soc. Chem. Ind., vol. 59, page 259 
(1940); and ENGINEERING, vol. 149, page 630 (1940). 



























































14 Air-drying japan containing no zinc chrome” 


wetting by means of a fine spray of rainwater suitably 
disposed in the container so as to impinge on the panels 
one-quarter of a revolution before reaching the point 
nearest to the arc. After the 1,000-hour test, individual 
panels in many of the sets showed little or no change ; 
they were, therefore, subjected to a further accelerated 
corrosion test, details of which are now given. Panels 
(6 in. by 3 in.) were exposed to an accelerated corrosion 
test involving a 24-hour cycle consisting of (a) a 
16-hour exposure in the accelerated weathering appara- 
tus described above, followed by (6) an eight-hour 
exposure in an atomised mist composed of 270 g. of 
Tidman’s sea salt, 37-5 ml. of concentrated sulphuric 
acid (sp. gr. 1-84), and 10 litres of water. The cycle 
was repeated until at least some of the panels in each 
series showed appreciable corrosion. 





The exposed panels were examined at intervals duri 


the panels to the radiation of the arc and regular 





the test for the onset and development of rust, specia’ 


Mark. | Steel. Treatment. on Cae 
| | 8 in. by 6 in. 6 in. by 3 in, 
cs Cold-reduced | Degreased fe 7 14 
PS Pack-rolled ‘l 7 4 
CB Cold-reduced | Phosphated ee 7 / 7 14 
PB Pack-rolled ” = cd se Me 7 14 
CA2 Cold-reduced | Acid tin bath, 2 oz. per basis box .. | 7 4 
panels were| CA8 oh na im. ti te >a bel 7 14 
PA2 Pack-rolled » oT ae mn ; col 7 14 
PA8s ” »” ” 8 ” ” ee o< | 7 14 
CK2 | Cold-reduced | Alkaline tin bath, 2 oz. per Basis box 7 14 
9°. ” ” ” ” 4 
PK2 Pack-rolled pen par *o * ‘it es 7 14 
PK8 pe pe eae Fe as ix < 7 14 
pL Cold-reduced | Alkaline tin bath, 2 oz. per basis box with T.R.I. film 7 14 
>» ” ” 8 ” ” ” ” 7 14 
PF2 Pack-rolled 2 nt 2 on a = ae | “s 14 
PFS ” » » 8 ” ” ” ” | 7 14 
CFF2 Cold-reduced | Alkaline tin bath, 2 oz. per basis box. Acid film ‘ er 7 14 
CAM8 » Acid tin bath, 8 oz. per s box. Flash-melted ata bal 7 14 
CKMS8 Za Alkaline tin bath, 8 oz. per basis box. Flash-melted |. ..| 7 14 
20 Tinplate Hot-dipped, 20 oz. per basis box .. Be tee ‘ _ | 7 14 
| 
ey C = Cold-reduced steel. H = Hot-dipped tinplate. 
P = Pack-rolled steel. B = Phosphated. 
A = Electrotinned from acid bath. S = Plain steel. 
K = Electrotinned from alkaline bath. 2 = 2 oz. tin coating per basis box. 
F = Oxide-filmed (T.R.1.). 8 = 8 oz. tin coating per basis box. 
FF = Oxide-filmed (phosphoric acid). M = Flash-melted. 
TABLE II.—AVERAGE GRADINGS OF PANELS. 
Sets. 
G 
Code _ 
Mark. | , | | age. 
.. | 2 3. 4 6 ‘Pegi s 9 wo 1° - fae 14 
j } 
synthetic | cas 1-0 1-2 1-0 1-2 1+5 2-2 1-6 2-2 1-9 2-6 2-7 | 2-8 1:8 
CK8 1-0 1-0 1:0 1-6 1:3 1-9 1-3 1-5 2-5 2-3 2-8 | 1-9 17 
1-0 1-0 1-0 1-9 2-1 2-4 1-7 1-1 2-7 2-3 | 2-4 | 2-2 1:8 
AMS 1-0 1-6 1-2 1-7 2-1 — 3-6 — 2-8 2-5 2-6 | 2-4 2-2 
CKM8 1-0 1-0 1-2 1-4 16 | — 3-3 2-8 2-5 1-7 3-0 2°3 2-0 
CA2 1-2 1°6 1-4 1°8 2-8 2-3 3-0 3-9 3-7 1-8 3-4 2-5 2-5 
K2 1-0 1-0 1-2 2-9 25 | 23 3-0 3-9 3-7 2-7 3-9 2-4 2°5 
1-8 1-8 1-4 2-1 1-8 1-9 1-2 3-9 3°6 1-8 1-3 1-2 2-0 
CFF2 2-0 2-1 1-4 2-1 2-0 2-2 2-2 1-2 3-6 2-6 2-1 3-9 2-3 
CB 1-8 1-9 2-2 2-0 1-7 1-9 2-5 1-8 3-3 2-3 2-2 1:3 21 
's 4-0 4-0 4-0 4-0 4-0 4-0 3-2 4-0 4-0 4-0 3-7 4-0 3-9 
PAS 1-2 *" 1-0 1-0 1-2 1-4 1-0 1-1 2-1 2-5 1°38 2-7 19 | 16 
PKS 1-8 1-0 1-0 1:3 1-3 1-6 2-1 1-6 | 1-9 1-9 2-1 2-3 | 17 
PFS 1-0 1-0 1-2 1-6 1-0 1:3 1-7 1-3 | 1:3 1-1 1-0 2-5 1-3 
PA2 1-6 1-9 1-0 2-0 2-2 1-7 2-7 3°2 | 3-6 2-1 2-8 3-3 | 22 
PK2 1-6 1-2 1°5 2-1 2-2 26 | 3-0 3-9 3-6 | 1-8 | 2-6 2-7 | 2:5 
PF2 1-4 1-2 1-0 , 1-4 i ie ae a 1-3 | 3-6 1-4 1-2} @&3 | 16 
PB 1°6 1-8 2-0 2-5 2-4 2-1 | 2-5 1-6 | 2-4 1-7 | 2-0 | 1-8 | 20 
PS 1-4 2-4 2-0 281 36 | 40 | 3-4 3-0 4-0 3-8 3-4) 3-2 | 31 
H20 1-0 1-0 1-0 | 1-6 1-9 1-6 2-3 1-9 | 1-5 2-0 2-3. | 1-4 1-6 
' ! ' 
KEY 10 Sets. 
Set No. PaIntT. TREATMENT. 
1 Linseed-oil base paint containing 40 per cent. of red lead. . 1,000-hr. accelerated weathering followed by 750-hr. 
accelerated corrosion test. 
2 Linseed-oil base paint containing 5 per cent. of red lead .. ” ” ” 
3 Linseed-oil base paint containing no red lead a < 9 »» ” ” 
4 Linseed-oil base paint containing 40 per cent. of red lead. . 1,750-hr. accelerated corrosion test. 
5 Linseed-oil base paint containing 5 per cent. of red | 1,000-hr. ,, ‘s 9 
6 Linseed-oil base paint containing no red lead sx pes * os om 
7 Nitrocellulose lacquer .. ae as ‘ 1,000-hr. accelerated weathering followed by 500-hr. 
accelerated corrosion test. 
10 Stoving paint 1,000-hr. accelerated weathering followed by 750-hr. 
accelerated corrosion test. 
10 = oe sd - we as aed ~~ 1,500-hr. accelerated corrosion test. 
11 Air-drying japan containing 5 per cent. of zinc chrome 1,000-hr. accelerated weathering followed by 500-hr. 
accelerated corrosion test. 
13 % 1,500-hr. accelerated corrosion test. 


” ” ” ” 


colour of the paints which, being either red or black, 


provided very little photographic contrast with rust. 
A favourable set of photographs is reproduced in Figs. | 
and 2, opposite, in which only the blistered paint 
was removed trom the panels. Figs. 1 and 2 show 
set 13 (see Table II) of the panels, after a 1,500-hour 
accelerated corrosion test, the paint used having been 
an air-drying japan containing 10 per cent. of zinc 
chrome. Fig. 1 shows the pack-rolled samples and 
Fig. 2, the cold-reduced a 

view of these difficulties, it was considered desir- 
able, while photographing certain suitable sets of 
painted panels, to remove the paint from one side of 
all the panels (by means of a commercial paint remover) 
and grade the panels by an arbitrary scale according to 
the degree of rusting of the metal surface. This was 
done independently by five experienced observers, 
allocating the value 4 to the most rusted and the 


valug 1 to the least rusted panel in each set. The 
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Fig. 1. 
PF2, 0-000008-1n. Tin 
with T.R.1. Fico. 


PB, PHOsPHATED. 


PS, DEGREASED. 





9 


Fie. 2. 
CF2, 0-000008-rn. Tix 
witH T.R.I. Ficm. 


CS, DeGreaseEp. CB, PHOSPHATED. 





Fie. 3. 


PS, DreGREasep, PB, PHOsPHATED. PF8, 0-00003-rn. TIN WITH 


T.R.I. Fito. 








PF8, 0-00003-1n. Tin 
with T.R.I. Ficm. 


CK8, 





TIN UNDERCOAT FOR PAINTED STEEL. 





PK8, 0-00003-1n. Tin. 





CA8, Actp Bata, 0-00003-r. 
Tin. 


ALKALINE Batu, 
0-00003-rn. Tr. 


individual results thus obtained were satisfactorily 
consistent, and from them a mean grading for each 
panel was calculated (see Table II). The de-painting 
procedure was also admirably adapted to the photo- 
graphic representation of the rust on all panels, but 
the comparison is unfair to the phosphated panels, 
owing to the dark colour of the phosphate coating. 
This difficulty was overcome by afterwards removing 
the phosphated coating by dipping the panel in cold 
5 per cent. hydrochloric acid for 30 seconds (a treat- 
ment which was too mild appreciably to affect the rust 
spots), and then comparing the panel with the corres- 
ponding panels of de-painted plain steel and of the best 
tin-treated steel. Results are seen in Fig. 3, on this page, 
which again shows pack-rolled steel panels of set 13. 

Experimental Resulis—After exposure to natural 
outdoor weathering for two years, the majority of the 
panels showed little rusting. Detailed presentation of 
the results will be withheld, therefore, until a later 
stage. In the accelerated weathering and corrosion 
tests, all the experimental evidence has been recorded 
photographically, after removal of the paint film, so as 
to reveal the amount of corrosion that had occurred. 
As it is not practicable to reproduce all the photographs 
here, examples only being shown, and the experimental 
evidence is presented by recording the average grading 
of the panels as described above. These results are 
shown in Table IT. 

With every painting system the corrosion of the 
plain-steel panel was much greater than that of any of 
the treated panels. It was also noticed that, on the 
whole, the results were more favourable to the pack- 
rolled than to the cold-reduced steel—an unexpected 
result, which may be due to the somewhat rougher 
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surface of the former. 


coating, but the 0-000008- 


thinnest tin a has given little effective protection, 


possibly owing to 


iffusion of the tin into the steel dur- of Sperteations 
ing the stoving treatment (at 150 deg. C.), with forma- PS fice" se Branch "2b, 


tion of a surface layer of the compound FeSn. 


The ited tin coatings are, in al 


relatively thick (0-000076-in.), commercial hot-tinned 
coating (H20) is quite effective, but adhesion of the 
paint does not appear to be so good as with the electro- 
tinned coatings. In many cases, panels of hot-tinned 
tin-plate are remarkably free from isolated rust spots, 
but rust has spread from the edges and from the scratch 
mark. Treatment of the tinned surface with an oxide 
film gives an improvement in rust resistance in three 
cases out of four (cf. PF2 with KP2, PF8 with PK8, 
CF2 with CK2, and CF8 with CK8) and appears to 
improve the adhesion of the paint. The phosphate 
treatment occupies an intermediate position among the 
tin treatments. 

The treatments can be arranged in order of merit by 
taking the average gradings for both steel bases and all 
the paints. The order is given in Table III, from which 


TABLE III.—Order of Merit. 








Code | Average 
Mark. Treatment. Grading 
F8 Alkaline tin bath, 0-00003 in. with T.R.I. film | 1-6 
H20 | Hot-di tin-plate, 0-000076 in. .. ..| 16 
A8 Acid tin bath, 0-00003 in. —.. a: --| 1-7 >(a) 
K8 | Alkaline tin , 0-00003 in. .. pe --f 1-7 

2 Alkaline tin bath, 0-000008 in. with T.R.I. film | 1-8 
KM8 | Alkaline tin bath, 0-00003.in. Flash-melted | 2-0 
B | Phos ae és 7 PY: .} 2-1 
AM8 | Acid tin bath, 0-00003 in. Flash-melted 2-2 }(d) 
A2 | Acid tin bath, 0-000098 in... Z | 2-4 
K2 | Alkaline tin bath, 0-000008 in. | 2-5 
s | Degreased ae “se a -| 3:5 (e) 








it will be seen that the treatments can be classified 
roughly into three groups: (a) Treatment with 8 oz. 
per basis box or more of tin, or with 2 oz. of tin followed 
by the anti-rust oxide film ; (5) 8 oz. melted tin coat- 
ings, phosphate coating, 2 oz. electro-tinned coatings ; 
(c) plain steel. ‘ 





UNIT CONSTRUCTION FOR 
RAILWAY STATIONS. 


OFFICE equipment, such as book cases, filing cabinets, 
card-index containers, etc., are usually built-up from 
relatively small units, more of which can be added 
when it becomes necessary to increase the accommoda- 
tion. In 1940, the London Midland and Scottish 
Railway conceived the idea of erecting railway stations 
on a similar plan, the design being on a unit 
system by which buildings of various sizes could be 
constructed with standard components, and a station 
req uiring more accommodation could have further units 
added. The system was intended for post-war use to 
provide new stations and rebuild old ones that had 
become obsolete; also to replace stations that had 
been destroyed in air raids. The first stations to be 
erected by the new method will probably be Stone- 
bridge Park, near Wembley, and March Lane, Lanca- 
shire. An experimental prototype station has been 
erected on a disused platform at Queen’s Park, Middle- 
sex, having an electrically-operated line on one side 
and a steam-operated line on the other. The condi- 
tions have been specially chosen so that the effects 
of vibration and of a corrosive urban atmosphere 
can be studied. Information regarding the efficiency 
of the heating system is also required. It is expected 
that the walls, which are only 4 in. thick, will provide 
the same thermal insulation as 13 in. of brickwork. 
The new method of construction enables stations to 
be erected without diverting from the housing pro- 
gramme any materials or labour which are urgently 
needed. On the other hand, as much use as possible 
is to be made of the surplus capacity of the war indus- 
tries to produce the components required. The unit- 
constructed station is simple to erect, and the time 
required for completion will amount only to a few 
weeks instead of several months, as required by the 
older constructional methods. The finished station can 
be cleaned with a mop or hose, the surfaces all having 
been made flush without cills or other projections to 
accumulate dirt. The base is granite-faced to resist wear 


Comparison of the electro- 
tinned panels reveals no appreciable difference between 
the coatings from the acid bath and those from the 
alkaline bath (cf. CA8 with CK8, PA8 with PK8, 
PA2 with PK2, and CA2 with CK2). The 0-00003-in. 
tin coating is more effective than the 0-000008-in. tin 
in. coating is remarkably 
effective when compared with plain steel. A notable 
exception is in sets 9 and 10 (stoving paints), where the 


better 
than those that have been melted (cf. CA8 and CK8 
with CAM8 and CKM8), a fact which may again be 
connected with the rougher surface. On the whole, the 
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INTERNAL-COMBUSTION ENGINES. 


570,016. Securing Flywheels to Crankshafts. John 
Fowler and Company (Leeds), Limited, of Hunslet, and 
E. D. Ellis, of Leeds. (3 Figs.) September 23, 1943.— 
The invention aims at overcoming the disadvantages of 
using studs screwed into the crankshaft flange for secur- 
ing the flywheel, and also the disadvantages of inaccessi- 
bility and clearance in the use of bolts and nuts. The 
flanged end 1 of the crankshaft carries a split collar 3 con- 
sisting of a pair of semi-circular plates held by set-screws 4 
which pass through plain holes in the flange and have 
their heads located in larger holes in the flywheel 9. The 





flywheel is secured to the crankshaft flange by means of 
the bolts 10 which pass through plain holes in the fif- 
wheel and the crankshaft flange and engage tapped holes 
in the split collar 3. The heads of the bolts 10 are wired 
together to prevent their working loose. By securing 
the flywheel to the crankshaft by means of the split 
collar 3, the flywheel bolts can be renewed without dis- 
mantling the crankshaft and without increasing the 
crankshaft length or encroaching upon any clearances. 
The driving torque is taken on the full diameter of the 
bolts and not on the threads, thereby eliminating the 
possibility of stripping of thread (Accepted June 19, 
1945.) 





LIFTING AND HAULING APPLIANCES. 


570,961. Lifting Tongs. English Steel Corporation, 
Limited, of Sheffield, and R. C. Benson, of Darlington. 
(3 Figs.) May 28, 1943.—A lifting shackle A has the 
lower end of its arms splayed out to form a yoke at each 
end. The outer ends of the yokes are connected by bolts 
C which carry rollers D. A catch M pivoted to a crossbar 





E (Fig. 2) can be engaged in holes in a hanger F, but can 
be retracted when the load is to be gripped and lifted. 
From the crossbar E is suspended, by the hanger F, 
when the catch M is engaged, a shaft G on which are 
pivoted levers H, H!, H*, H*, each having a curved 
upper part which constitutes a cam terminating in a 





or damage from the use of barrows. 





Tie waabe of hase stuen tm the Rpesifention Drewtags 


to be lifted. The levers H and H® (Fig. 2) face in on. 
direction, while the levers H' and H? face in the Opposite 
direction. It will be seen that when the shackle 4 i, 
lifted the rollers D, running up the cam surfaces on th, 
curved upper parts of the levers (Fig. 1) cause the lowe, 
ends of these levers to grip the load. It will be gee, 
that no part of the tongs projects far on either side 
The movement to give the gripping action is obtaineg 
by a vertical travel of the crane, whereas with the usua) 
type of tongs, if a friction grip is to be provided, the arm, 
project considerably. The result of this design is that the 
tongs can be used for stacking very closely. The distance 
between the articles being stacked is the width of the 
jaws. It is not necessary for the jaws to open at aj 
to enable the catch to be re-engaged, as it is with some 
types of catch used with gripping tongs. ( Accepteq 
July 31, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


570,006. Welding Combustion Chambers. Richard. 
sons, Westgarth and Company, Limited, of Walisend-on. 
Tyne, and J. A. Dorrat, of Newcastle-on-Tyne. (6 Figs.) 
September 7, 1943.—The invention facilitates the use of 
the downhand position in making the welds between the 
end plates of the combustion chamber of a Scotch boiler 
and the wrapper plate or the cylinder. The rectangular 
portion of the combustion chamber consists, as usual, of 
two parallel vertical end plates 1 and a wrapper plate 3 
which completes the top, bottom and two sides. One 
end plate has a circular opening in its lower part within 
which the end of the cylindrical portion 4 is welded. The 
corner joint between the wrapper plate 3 and each of the 
end plates is made as follows (Fig. 1). The plate is 
wrapped around the end plate 1 with its inner surface 
against the edge of the end plate, and its edge flush with 
the outer surface of the end plate. The angle between 
the edge and the inner surface of the wrapper plate 3 is 
relieved all the way round by a chamfer 3a, and the angle 
between the outer surface and the edge of the end plate 1 
is similarly chamfered at 1a. The two chamfers together 
form a V groove of 45 deg. extending all the way round, 
with its mouth facing in the same direction as the outer 
surface of the end plate 1. An outer weld is formed so 
as to fill up this V groove, and an inner sealing weld is 
also formed at the concave side of the joint inside the 
combustion chamber. For welding the corner joint 
between the cylinder 4 and the end plate 1 (Fig. 2) the 
end of the cylinder is inserted into the hole in the end 
plate 1 with the edge of the cylinder flush with the inner 
surface of the end plate. The angle between the end 
and the outer surface of the cylinder is chamfered all the 
way round, 4a,in the form of a J, while the adjacent edge 
of the end plate is left unchamfered. Thus a groove of 


wens S 
















half U section is formed all the way round with its mouth 
facing in the same direction as the inner surface of the 
end plate 1. A weld fills up this groove and a sealing 
weld is also made on the concave side of the joint. When 
welding the butt joint between the two ends of the 
wrapper plate 3, two J-form chamfers are made in the 
outer surface of each end of the plate. When the ends 
are brought together, a groove of U section is formed all 
along the joint with ite mouth facing outwards. As 
before, a weld fills up this U section groove and a sealing 
weld is made on the inside of the joint. In practice, the 
wrapper plate has its weld chamfers 3a cut while it is still 
flat and it is then bent to the required shape. It is 
usual at this stage to weld the butt joint in the wrapper 
Plate before assembling the end plates, and this weld is 
effected with the groove facing upwardly. The end 
Plates, with their chamfers ready cut, are then assembled 
to the wrapper plate, and the structure is then located 
with one of the end plates upwards and the groove 
between it and the wrapper plate accordingly faces 
upwards. The weld in this groove is then made, after 
which the structure is turned completely over and the 
weld in the groove between the wrapper plate and the 
other end plate, which also faces upwards, is made. The 
cylinder is then welded in from inside the combustion 
chamber with the cylinder downwards and the groove 
therefore again facing upwardly. The sealing welds need 
be only comparatively small and can be made either 
manually or by machine. An apparatus for making the 
weld between the wrapper plate and the end plates 
consists of a template the edge of which conforms exactly 
to the groove and an element which is moved round the 
template and is linked to an arc welding head. In prac- 
tice the end plates can be flame cut to template by this 
apparatus with the welding head replaced by a flame- 
cutting pipe. Whenever possible the chamfer of the end 
plate is also cut at the same time. (Accepted June 19, 





stop J, and at its lower end has a rib K to grip the load 
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H.M.S. CARNARVON. 


By Enornger Caprain Epoar C. Smiru, 
O.B.E., R.N. 


(Concluded from page 487.) 


Tue Carnarvon was built on the Clyde by William 
Beardmore and Company, and was launched from 
the same slip from which, on February 27, 1861, 
Robert Napier had launched the Black Prince; an 
occasion which led the professor of Greek in Glasgow 
University to adjourn his class with the remark that 
“this was a sight the Athenians would have loved 
to see.” The river had been specially dredged for 
this launch at the request of Napier and all the 
world and his wife were present. The Warrior and 
Black Prince marked the birth of the British fleet of 
ironclad ships, and their appearance as good as 
made firewood of all the two- and three-deckers. 
Between the Black Prince and the Carnarvon, which 
was launched on October 6, 1903, there was no great 
disparity in tonnage—9,000 tons against 10,850— 
but they differed immensely in all other respects. 
The Black Prince was 380 ft. long and 58 ft. broad, 
with a draught of 264 ft.; the Carnarvon, 450 ft. 
long, 68} ft. broad, and with a draught of 25} ft. 
The one was of iron, the other of steel; both had 
armoured belts, but the Carnarvon’s 6 in. of har- 
dened steel was infinitely better than the 4} in. of 
wrought iron and 18 in. of timber of the Black Prince. 

A horizontal low-pressure simple-expansion en- 
gine, supplied with steam at 20 Ib. per square inch 
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generated in box boilers, and developing 5,000 h.p., 
drove the single screw of the Black Prince; twin 
triple-expansion engines developing 21,000 h.p. 
drove the screws of the Carnarvon. The speed of 
the Black Prince was 13-6 knots, that of the Car- 
narvon 22 knots ; but the former had the advantage 
in one way for, if desired, she could lower her funnels, 
lift her screw, and with mainsails, topsails and stun- 
sails she could proceed in a stately if somewhat 
leisurely manner. No naval officer in 1861 believed 
in ships without sail power. The Warrior and Black 
Prince were the Dreadnoughts of their day, and when 
Admiral Phipps Hornby first saw one of these at 
Gibraltar he wrote that ‘‘ The men in the ironclads 
are so disgustingly proud of their ships that they 
would allow them no faults.”” Dr. Elgar’s view of 
the vessels was that they were “as perfect as a first 
experiment could be expected to be, and indicated 
in many ways, the direction which future improve- 
ments should take.” The improvements of 40 years 
were embodied in ships like the Carnarvon: greater 
offensive power, better protection, higher speed. I 
leave it to gunnery experts to compare the old 
68-pounder 8-in. 4#-ton cast-iron guns of the Black 
Prince’s original armament with the 7-5-in. and 
6-in. guns of the Carnarvon. 

The main machinery of the Carnarvon was con- 
structed by Humphrys, Tennant and Company, of 
Deptford, a firm founded in 1852 by Edward 
Huiaphrys (1808-67), who had been for two years 
chief engineer of Woolwich Dockyard. His partner, 
Charles Tennant, was one of the famous family of 
Scottish chemical manufacturers. At first there 
was another partner, David Stewart Dykes, a former 
pupil of Humphrys, and we should have heard more 
of him had he not met his death through an accident 





at the early age of 27. The works were next to the 
boiler shops of J. and G. Rennie, situated on the 
banks of the Thames just east of Deptford Dockyard, 
which, like Woolwich Dockyard, was closed down in 
1869. The shops of John Penn and Sons were not 
far away, but these were not on the river side. The 
reputation of Humphrys, Tennant and Company 
came to rival that of the older firms of Rennie, 
Penn and Maudslay. Their first naval contract 
was carried out in 1854 and from then onwards 
their business increased rapidly. Among the impor- 
tant British warships they engined were the Dread- 
nought (1875), Alexandra (1877), Cleopatra (1878), 
Polyphemus (1881), Conqueror (1882), Collingwood 
(1886), Rodney (1888), Sans Pareil (1889), Blenheim 
and Trafalgar (1890), Grafton (1892), Prince George 
(1895), Drake (1901), Berwick (1902), Carnarvon 
(1903), Suffolk (1904), Shannon (1906) and Invincible 
(1907). 

By 1907, economic factors over which the firm 
had no control led to the closing of the works and 
the sale of more than 200 machine tools, 60 cranes, 
and many furnaces, boilers, and engines. After the 
death of Edward Humphrys, the establishment had 
been carried on by his son, Robert Harrie Humphrys 
(1846-1925), to whom a tribute was paid by Arnold 
Hills in the Thames Iron Works Gazette for 1897, just 
after the firm had supplied the machinery for the 
Japanese battleship Fuji. Clement Mackrow, the 


naval architect at the Blackwall yard, said that 
Robert Humphrys had no equal as a principal in a 
firm in close attention to every detail of the machin- 


ery department. For shorter or longer periods, I 
served in six ships engined by the firm. 

A photograph of the Carnarvon was reproduced 
in ENGINEERING of April 4, 1905, and the issue for 
March 7, 1905, contained the result of her trials and 
drawings of her machinery, including a double-page 
plate of the main engines. Living and working for 
more than two and a half years with those four- 
cylinder vertical-inverted triple-expansion engines, 
I had good reason to appreciate the fine workman- 
ship put into them, and with a knowledge of the 
condition of every piston and slide, every rod and 
bearing, it was with admiration and some degree of 
pride I used to stand at the after end of the engine- 
room watching the great rods swing up and down and 
to and fro, listening with the ear of a musical critic 
to the rhythm and harmony of the grand orchestra. 
It was then one envied the power of a Kipling to put 
feelings into words. 

Engines like those in the Carnarvon embodied 
the work of hundreds of ingenious men, many of 
whom are quite forgotten. The names of others, 
however, will be remembered so long as engineer- 
ing is practised. The once common description of 
such engines as “ Vertical Inverted” recalls the days 
of Newcomen, Smeaton, and Watt, whose cylinders 
were placed at ground level, with their beams over- 
head. Nearly all early marine engines had their 
cylinders so placed, until engine builders adopted a 
feature of Nasmyth’s design for steam hammer’ and 
inverted the cylinders. If to Newcomen we owe 
the use ofa steam cylinder and piston and a vacuum, 
it was Watt who introduced the separate condenser, 
closed the cylinder top, made the engine double- 
acting, fitted stuffing boxes, and used air pumps, 
conhecting rods and crankshafts. Even our indicators 
and counters come from him. After Watt came 
Trevithick, Evans and Perkins, pioneers of high- 








pressure steam; Hornblower, Woolf and Elder, 
pioneers of compounding; and Kirk, Benjamin 
Normand and Alexander Taylor, pioneers of triple- 
expansion working. 

The development of the flat slide valve began 
with Matthew Murray; the double-eccentric link gear 
with Howe and Robert Stephenson; cylinder relief 
valves were first fitted by Maudslays; to Samuel 
Hall we owe screwed condenser ferrules; while 
metallic packing came from the work of Cartwright 
and Barton. Every detail of the engine has its own 
story, from the split pins, usually attributed to 
Charles, third Earl of Stanhope, to the forced lubri- 
cation systems which sprang from the invention of 
Albert Charles Pain. While the Carnarvon was 
completing, Humphrys tried out forced lubrication 
on one of her main bearings and one crankhead, and 
the results of these experiments were used in later 
designs. A more permanent feature of the engines 
was the arrangement of the cranks, due to the work 
on balancing by Sir Alfred Yarrow, Otto Schlick 
and John Tweedy. So the story of such engines 
grows, and the story of auxiliary engines recalls 
many other names: inventors, designers, foundry- 
men, metallurgists, machinists, mathematicians 
and physicists in untold numbers, all contributing 
to the advancement of marine engineering. 

As for the arrangement and sizes of one of the 
Carnarvon’s engines, first came the forward 73$-in. 
low-pressure cylinder; then, in order, the 41}-in. 
high-pressure, and the 65}-in. intermediate-pressure 
cylinder, and finally the after 73}-in. low-pressure 





cylinder. The stroke was only 3 ft. 6in. The dia- 
meter of the hollow shafting was 18 in.; the 
diameter of the crankpins, 20 in. The low-pressure 
crankpins were 17 in. long, the high-pressure and 
medium-pressure crankpins 26 in. long. The boiler 
pressure was 210 lb. per square inch, and the top 
speed of the engines about 140 r.p.m. On her original 
full-power trials, the indicated horse-power was 
21,789, and the speed 23 knots. The last full-power 
trial while I was in the ship was run on June 23, 
1910, after she had undergone a thorough refit at 
Devonport. During the refit, the Engineer Manager’s 
department had all the connecting rods down, 
remetalling and refitting both crossheads and crank- 
heads. As the ship was required for mancuvres, 
after a short basin trial we carried out the 8-hours’ 
trial in the Channel, ‘‘ running in” the bearings in 
record time. There was no stint of lubricants and 
over 300 gallons of olive oil found its way to the 
crankpits. We got through the trials all right, but 
every oil groove in the bearings had to be cleaned 
out. 

Like all Humphrys engines, the Carnarvon’s had 
the single-bar Stephenson link gear, instead of 
double-bar links; it worked quite satisfactorily, 
though the segmental blocks needed watching. The 
other features of older Humphrys engines, the 
vertical condenser, and the air pump fitted directly 
beneath the low-pressure cylinder, had disappeared 
and each engine had two condensers of normal 
design connected to Weir’s dual independent air 
pump—a great improvement. Another feature of 
the machinery layout was the provision of a closed 
exhaust system for the auxiliary engines. This in- 
novation had been experimented with in the cruiser 
Vindictive at Chatham Dockyard in 1899, the 
exhaust steam being used in low-pressure evaporators 
or in the low-pressure receivers of the main engines. 
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In a report on the Vindictive trials, dated May 3, 
1899, the results showed “‘ that from 25 to 32 tons 
of gained water could be made per day without 
difficulty ” by using exhaust steam, giving a saving 
of about 2 tons of coal a day. In bigger ships, it 
was expected to save 3 to 4 tons a day. 

The use of the closed exhaust system led to an 
unexpected accident to one of the steering engines 
of the Carnarvon. We were raising steam pre- 
paratory to going to sea when the engine room 
artificer who looked after the steering gear came to 
me with a handful of broken teeth from a bronze 
wheel in the hunting gear. He could not explain 
what had happened, and it looked at first rather a 
mystery. Investigation, however, led to the con- 
clusion that, when he opened the stop valves to 
the engine, the steam pressure in the closed exhaust 
system—say 10 lb. to 15 Ib. per square inch—was 
greater than the steam pressure then in the main 
steam pipe. Under these conditions, the differential 
valve on the engine functioned in the wrong way ; 
instead of centring automatically it opened wider 
and wider, and consequently the engine “ ran away ” 
and fetched up with a bang. After the accident 
we wrote to the makers of the engine, Messrs. Napier 
Brothers, Limited. They replied that the same 
accident had occurred in a battleship and that 
caution plates were being sent to be fixed to the 
engines, of which, like most ships, we had two. 

Our evaporating plant was installed in the main 
engine rooms at the foot of the ladder leading to 
the hatchway I always used. When in my cabin, I 
could hear the combined feed and brine pumps 
working, and could detect any irregularity in their 
motion. When the plant was working at a low 
output, with the brine valves needing scaling, the 
pumps, if unattended, worked jerkily. This invari- 
ably disturbed my peace of mind and led me to 
descend the ladders. Many opinions seem to be held 
about the effects of noise, but it is seldom pointed 
out that noise is an engineer’s ally. You can tell far 
more about the working of an engine by listening 
than by looking, and it is the unusual, unexplained 
and unwanted noise which is disturbing. No one 
seems to suffer from mere volume of noise, other- 
wise folk who work in engine rooms, weaving 
sheds and boiler shops would all show signs of strain. 

That brilliant, but somewhat erratic, philo- 
sophical genius, Charles Babbage, was our real 
pioneer in noise abatement, but his enemies— 
Italian organs and German bands—to-day trouble 
few. In his Passages from the Life of a Philosopher 
(1864) he wrote: ‘The effect of a uniform and 
continuous sound, in distracting the attention or in 
disturbing intellectual pursuits, is almost insensible. 
Those who reside near a waterfall—even Niagara— 
have their organs soon seasoned and adapted to its 
monotony. It is the change from quietness to noise, 
or from one kind of noise to another, which in- 
stantly distracts the attention. It would be equally 
distracted by the reverse, by the sudden change 
from the hum of the busy world to the stillness of 
the desert.” The injurious effects of noisy inter- 
ruptions, he added, vary with the nature of our 
studies. “If they are of a kind requiring but a 
very small amount of intellectual effort, as, for 
instance, the routine of a public office, they will be 
little felt’; but ‘“‘ When the work to be done is 
proportioned to the powers of the mind employed 
upon it, the painful effect of interruption is felt as 
deeply by the least intellectual as by the most 
highly gifted.” 

The six ships of the Devonshire class, unlike any 
of their predecessors, were fitted with both water- 
tube and cylindrical boilers; a practice which, 
however, did not last long. Besides six cylindricals, 
the Argyll had Babcock and Wilcox boilers; the 
Roxburgh, Diirr boilers; the Carnarvon and Devon- 
shire, Niclausse boilers; and the Hampshire and 
Antrim, Yarrow boilers. The Yarrow type became 
most popular, and from it was evolved the Ad- 
miralty water-tube boiler. The four stokeholds of 
the Carnarvon contained, respectively, 6, 8 and 8 
Niclausse boilers ; the six Scotch boilers were in the 
after stokehold, and were fitted to burn either coal 
or oil. None of the boiler plant gave any cause for 
anxiety, but this was partly due to the moderate 
working pressure, 210 lb. per square inch. Since 
the early days of the Belleville boilers, working at 
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250 lb. or 300 Ib. per square inch, there had been 
great improvements in the design of pipes, joints, 
valves, glands and other fittings, and the Carnarvon 
benefited therefrom. From the financial point of 
view, I imagine that Niclausse boilers were ,ex- 
pensive both in first cost and maintenance, and 
they certainly required skilful treatment. They 
were in no sense products of the era of boiler making 





when punches, drifts and caulking tools were in 
common use; neither could their working be 
entrusted to untrained officers and men. To get 
the best out of them, the stoking had to be first class. 

Control of the fires was made possible by the con- 
stant use of the Kilroy firing indicators installed. 
Three shovelfuls (about 30 Ib.) was the allowance 
for each firing as the figures 1, 2, 3, 4, corresponding 
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to the fire doors, appeared on the indicators. Fire- 
doors were never allowed to be fixed open, and the 
ash pit doors closed automatically if a tube burst. 
In my 2} years in the ship, we did have one burst 
tube, but a factor contributory to that accident was 
probably the state of mind of a chief petty officer 
who had made the most of his overnight leave. He 
was not the first individual, by any means, to have 
doubts whether a gauge glass was full or empty. 
Fortunately, the stop valves, ash pit doors and fire 
doors all acted as they should, and the only incon- 
venience to those in the stokehold was some hot 
water on the floor plates. The tube split beautifully 
for about 2 ft. of its length, and I intended to cut 
out the burst piece and keep it as a souvenir. Every 
engineer has such things in his office or on his desk. 
But “ My Lords” directed that the tube should 
be sent to them, and I have no doubt it was duly 
submitted to the metallographist and the chemist, 
and reported on ; though I am sure that none of the 
reports suggested that anyone had been suffering 
from a “ hangover.” 

The Niclausse boiler, than which I never wanted a 
better, had been developed from the Collet boiler, 
also French—in which use was made of the double 
tube invented by the Englishman, E. Field, and 
fitted by Messrs. Merryweather in their fire-engine 
boilers. But whereas Field placed his tubes ver- 
tically, the tubes in a Niclausse boiler were only 
6 deg. from the horizontal and were fitted into 
double-compartmented headers. There was an 
upper steam and water drum and from this the 
water flowed down the front compartments of the 
headers, thence down the internal circulating tube 
into the back end of the boiler tube proper, the 
mixture of steam and water rising up the back com- 
partments of the headers. Figs. 3 and 4, on page 
509, reproduced from the 60th volume of ENGINEER- 
ING, show diagrammatically the general arrangement | 
of a Niclausse boiler, and the “ sleeve ” or “ lantern ” 
end of a Niclausse generating tube. 

The sleeve end of each of the generator tubes 
had four apertures cut in it to allow the water and 
steam to circulate; and on its outside were two 
turned cones which fitted into conical holes in 
the header. When put into position, the tubes 
were driven home by discreet taps with a lead 
hammer, and if the cones were in good condition 
there was no leakage. After the generator tubes 
were fixed in place, the internal circulating tubes 
were inserted and screwed home. There was little 
tendency for a tube to be forced out of position, 
and any such movement was prevented by the 
dog. With the tools provided, it was a simple 
matter to withdraw a tube and replace it ; but it 
was essential that the coned surfaces should be kept 
in first-class condition. 

When the ship was refitted at Devonport in the 
early summer of 1910, the Dockyard undertook all 
the repairs to the boiler and furnace supports, and 
to the casings and brickwork, but it was left to the 
ship’s staff to remove and replace all the tubes. As 
in the 22 boilers there were 6,996 inner and 6,996 
outer tubes, and as they all had to be removed from 
the ship, the work called for a little extra organisa- 
tion. We did the job in the following way. 

As each tube was withdrawn, the coned surfaces 
were coated with vaseline and the sleeve ends 
wrapped up in material. About six or eight were 
then placed mouth downwards in a coal sack and 
so hoisted out of the ship and stacked ashore. Only 
a limited time being available, machines were con- 
structed for cleaning the tubes both externally and 
internally. The original sketch of the first machine 
for cleaning the outsides is reproduced in Fig. 5, 
opposite. A cage of four iron bars was provided 
with a shank at one end to which a pneumatic drill 
motor could be fitted. In the centre a spare piston 
ring was fixed to the cage. This ran on three rollers. 
The mouth of the cage carried a home-made brush. 
The pattern shop provided the thick wooden rings 
for the brushes, and stokers fitted them with steel 
bristles taken from the ordinary hand wire scrubbers. 








A tube would be placed in the wooden V blocks and 
then, as the cage revolved, would be pushed through | 
the brush. One half done, the tube was reversed ; | 
but a second machine was made subsequently from | 
the sketch in Fig. 6, and in this the tube could be | 
pushed right through. 
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After the outside surfaces had been cleaned, the | 2-19, on page 448, is wrongly quoted in the adjacent 


tubes were removed to a bench consisting of two 
planks, placed edgewise, in which notches were cut, 
and the insides were cleaned with other brushes 
driven by pneumatic tools. To get right to the 
bottom of the closed end of the tube, we made 
brushes of wire bristles like big shaving brushes. 
The cleaning done, the cones were examined and 
touched up, then greased and re-wrapped and the 
tubes placed in the sacks for lowering into the stoke- 
hold. Our somewhat novel methods enabled us to 
work to a time table and our quay-side laundry 
proved a diversion for officers and men of the dock- 
yard who happened to pass by. After the trial on 
June 23, 1910, we recommissioned for the July 
manceuvres and the ship ran as well as any I ever 
served in. After the ship’s return from the South 
African cruise, she joined the Home Fleet and usually 
was not fully manned. We went to sea for exercises 
frequently, but did no more long passages; it was 
just routine work except for a visit to Holyhead. 
Between 1909 and 1914, the ship was again in 
North Wales, anchored in the Menai Straits, when on 
July 11, 1911, King George V proclaimed his son 
Edward, Prince of Wales and presented him to 
the Welsh people at Carnarvon. 
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Principles of Radio. By Kerrn HENNEY. Fifth edition. 
John Wiley and Sons, Incorporated, 440, Fourth- 
avenue, New York, N.Y., U.S.A. [Price 3.50 dols.]) 
Chapman and Hall, Limited, 37, Essex-street. London, 
W.C.2. [Price 21s. net.] 

THE tremendous impetus given by war-time demands 
makes regular revision of radio texts imperative 
if they are to be kept abreast of current progress. 
Mr. Henney, who is editor of the American journal 
Electronics, originally wrote his Principles of Radio 
15 years ago. Like its predecessors, the fifth 
edition, which has been largely rewritten, is intended 
as an introductory course for those having little 
preliminary scientific training. It is on _ this 
account that something like a third of the text is 
occupied with the exposition of elementary electri- 
city and magnetism. This portion is followed by 
two chapters in which the survey is extended to 
oscillatory circuits, and eight chapters devoted to 
valves and to the various circuits in which they 
figure as essential components. The remainder 
of the text treats of miscellaneous topics including 
antenne and electromagnetic radiation, frequency 
modulation, ultra-high frequency phenomena and 
electronic instruments. A good deal of new 
material has been incorporated in the present 
edition, mainly towards the end of the book. 
While, however, some modern developments— 
wave guides for example—are well covered, little 
is said concerning the pulse shortening and shaping 
circuits that have lately come into prominence ; 
and no mention is made of the double-beam cathode- 
ray tube though, for most purposes, this is superior 
to the single-beam variety with electronic switch 
control. 

The standard of mathematical attainment assumed 
on the part of the reader necessitates the quotation 
of many of the formule without demonstration ; 
nevertheless, the author does contrive to convey 
the gist of the argument in words, usually ade- 
quately and often admirably, with the help of a 
liberal supply of graphs and diagrams. Some of 
the little mathematics used is unduly laboured ; 
for instance, the prescription for obtaining the 
characteristic of the common logarithm of a number, 
in the section on the decibel, is quite unnecessary if 
the number is expressed in the “ power of 10” 
notation which, in fact, is explained on page 5. 
Exercises are interspersed throughout the book. 
A few are practical, designed for the direct measure- 
ment of important circuit parameters. The majo- 
rity are straightforward numerical problems and 
serve the useful purpose of helping to fix orders of 
magnitude. 

As might be expected in a work so frequently 
revised, misprints are not numerous, but attention 
should be drawn to the substitution of “ coil ” for 
“ current ’’ on page 79, and “ serious ”’ for “ series ” 
on page 202. Numerical misprints include 7 ohms 





text. A reference letter L is missing from Fig. 17-9. 
Mr. Henney’s book can be recommended as a 
comprehensive course, suitable for those beginning 
the study of radio. 


Grillage Beams in Ships and Similar Structures. By 
G. VEDELER, M.I.N.A. Grondahl. and Sen, Munke- 
damsveien 35. Oslo, Norway. [Price 25 Norwegian Kr.} 

CONSIDERING the widespread use of intersecting 
girders, it is surprising, perhaps, that the literature 
of the subject is not more extensive. This treatise 
by Mr. G. Vedeler, however, though mainly mathe- 
matical and theoretical except for a comparison of 
calculated and experimental figures relating to some 
American full-scale tests, is reasonably compre- 
hensive and is adequately illustrated by numerical 
applications to actual structures. Starting with 
the simple case of a series of parallel beams sup- 
ported by one stiffener at their midpoints, and pro- 
ceeding to the cases of two or three supports, the 
author then introduces corrections for varying 
degrees of end constraint and for steel deflection. 
He goes on to quote the solution in trigonometrical 
series, alternative to the ordinary solution of the 
fourth-order linear differential equation suitable 
for concentrated loads ; for example, the loads from 
pillars, as distinct from distributed load. The 
double trigonometrical series solution, applicable 
to a number of intersecting beams at right angles, 
is then considered. The inclusion of the torsional 
rigidity of the members extends the method to cover 
the usual double-bottom construction, where 
torsional strength is contributed by the inner and 
outer skins. This completes the section on trans- 
versely-loaded grillages. There follows a treatment 
of stability under compressive end load which is 
applied to the observed deck buckling of the 
American destroyer Preston in special dry-dock 
tests some years ago. For comparison with the 
similar tests on the bottom of the destroyer Bruce, 
Mr. Vedeler uses, instead of the flat-panel formule, 
expressions deduced for a cylindrical stiffened 
shell into which he finds it necessary to introduce 
Donnell’s semi-empirical correction to the theoretical 
buckling load for a plain tube in order to obtain 
agreement between test and theory. 

Points which seem open to criticism, or on which 
there is, at any rate, room for difference of opinion, 
include the chapter on effective flange width, which 
igneres instability in compression and merely 
covers the shear-lag aspect in a rather summary 
fashion. Strut theory, which is introduced as a 
preamble to the instability of panels in compression, 
mainly to establish the concept of a reduced effective 
E, is very much condensed—perhaps unavoidably ; 
and the generalisation of all strut failures, whether 
Eulerian or not, as essentially of the same type 
apart from variation in the effective E, will hardly 
find general acceptance. Eccentricity is disregarded, 
and there is no consideration of augmented bending 
and the resulting stresses, either for struts or panels. 
End fixity of struts is mentioned, but no more than 
that ; and the stability of cylindrical shells also is 
rather cursorily handled. These remarks, however, 
are not intended as a disparagement of the book 


‘or of the numerical examples dealing with the local 


and transverse strength of ships, including the 
effect of hatch openings, which break fresh ground 
and, indeed, open up a wide field for further 
investigation. 








. 


* H.M.S. CARNARVON ”: ERRATUM.—In the first part 
of Engineer Captain Smith’s article, on page 486, ante. 14 
lines from the bottom of the first column, “‘ my Chief and 
Senior ” should read ‘* by Chief and Senior.”’ 





WAGON TIPPLERS.—The subject of wagon tipplers is 
well covered by an illustrated booklet recently issued 
by Messrs. Mitchell Engineering. Limited, 1, Bedford- 
square, London, W.C.1. The types described include 
single-cam and double-cam side-discharge machines, both 
with and without weighing apparatus; rotary tipplers 
with either hand-operated or automatic clamping gear ; 
end-discharge tipplers and hand-operated or power- 
operated wagon tilters. There is also a section dealing 
with wagon hoists and locomotive-coaling plants. The 
booklet may be obtained by engineers interested in 





. | mechanical handling plants, 
‘for 6 ohms in the problem on page 149, and Fig. | tions Department, Stanground, Peterborough. 
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FUEL UTILISATION.* 
By G. E. Foxwetr, D.Sc., F.Inst.P. 
(Concluded from page 503.) 

Tue Reid Committee recommended the increased 
introduction of machinery below ground and stated 
that most of the machinery would be electrically driven. 
The desirability of substituting existing steam-driven 
winders in coal mines throughout the country by electric 
winders should also be investigated. Mr.G.N. Watson 
Jones, in an address to the Association of Mining Elec- 
trical Engineers in November, 1941, showed that a 
saving of at least 8,000,000 tons of coal per annum 
could be effected by this conversion. 

All available hydro-electric power should be deve- 
loped. In Scotland, 1,280,000,000 kWh per annum is 
already available and some 5,000,000,000 kWh still 
awaits development, together with 377,000,000 kWh in 
England and Wales. As regards tidal power, a further 
investigation has been made by a Committee set up 
by the Ministry of Fuel and Power which shows that 
2,107,000,000 kWh could be obtained annually from 
the Severn Barrage Scheme, the use of which would 
save nearly a million tons of coal per annum. The 
work could be carried out in about eight years and would 
cost about 47,000,000/. The Scheme should be started 
at once and completed with the least possible delay. 
In addition to this, surveys should be made roared 
of the possibilities of other tidal schemes around the 
coasts of this country ; although some of the installa- 
tions may prove to be expensive in first cost, they would 
ultimately have to be considered from the point of view 
of national expediency. We should require to have 
the courage of the Dutch when they built the Zuyder 
Zee Dam, and of the Americans in their Tennessee 
Valley project, which is the largest civil engineering 
work ever put into effect. Consideration should be 
given to the practicability of obtaining hydro-electric 
power from Switzerland and Scandinavia. “‘ Operation 
Pluto” suggests that the difficulties might not be 
insuperable. If we find it expedient to supply these 
countries with solid fuel, the counter supply of hydro- 
electric power would be a useful quid pro quo. 

Collieries produce large quantities of low-grade fuels 
that could and should be used on site, but which would 
not bear the cost of transporting. Many works using 
process steam could, with advantage, produce super- 
heated steam at much higher pressures, use the whole 
of their steam production for the generation of power, 
and use the exhaust from the turbines or engines for 
process work. The generation of electricity under all 
these conditions would result in considerable savings of 
fuel. The difficulty is that there is too often no demand 
for the current produced at the place of production. 
Arrangements should be made for the grid to purchase 
this current. 

It would appear to be in the national interest that, 
while business enterprise and scientific development 
should not in any way be stifled in the gas and electrical 
industries, there should be co-ordinated policy directed 
by the Government, whereby the separate spheres of 
influence of the two industries are determined on correct 
economic grounds, and in alignment with the best 
interests of the nation. Gas (which for this purpose 
includes the whole of the carbonisation industries) and 
electricity should be considered as a combined producing 
industry because of the great possibilities of using the 
products of carbonisation for the generation of elec- 
tricity. Apart from the question of utilising waste 
heat, coke breeze and surplus pitch for steam genera- 
tion, is the more important development of the gas 
turbine. There would seem to be sound reason to 
consider the future of gas and electricity production as a 
combined industry and on adjoining sites so that the 
products of coal processing are effectively used for 
power generation. The fullest investigation should be 
made into this phase of development. 

The hopes that are encouraged in some quarters of 
the usefulness and economy to be derived from heating 
whole districts by the waste heat from electrical generat- 
ing stations or separate fuel-fired boiler stations are 
exaggerated. District heating is only likely to be 
feasible economically in congested areas ; it is, however, 
worth investigating when conditions seem suitable. 
We are strongly of the opinion that on no account 
should aseparate public utility be set up for the develop- 
ment of district heating, but that whatever is done 
should be put under the direction, management and 
control of the gas and electrical industries, particularly 
so if the industries are co-ordinated. The case for 
putting district heating in the hands of the gas and 
electric industries would be strengthened if those 
industries were co-ordinated. 

Except, perhaps, in the larger units, the efficiency of 
utilisation of coal in factories is of alow order, as has 
been clearly evidenced by the fuel efficiency campaign 





* Paper read in Glasgow on November 30, 1945, at 
a joint meeting of the Institute of Fuel (Scottish Section) 
and the National Smoke Abatement Society (Scottish 
Branch). Abridged. 





which had to be conducted by the Ministry of Fuel and 
Power during the war. The reason is that coal has 
been cheap and distributed to the consumer by the 
merchants, most of whom have no engineering know- 
ledge and are not, in fact, concerned as to whether the 
consumer is receiving the correct fuel for his purpose, 
or whether he is using more than is necessary. It is 
essential that a long-term policy for the efficient utilisa- 
tion of coal should be instituted by the coal industry 
through the agency of technical service organisations 
which should be set up by the industry to advise the 
consumer. It also seems essential that expert technicab 
services should be maintained by both the producing 
and distributive branches of the industry, co-ordinated 
and guided by the Ministry of Fuel and Power. There 
should be a co-ordinated authority to test the efficiency 
of appliances, so that shoddy and inadequate apparatus 
should not exploit the consumer of coal. The smaller 
coal user cannot employ expert fuel technologists to 
safeguard his interests. Many other means by which 
fuel can be saved in industry, with consequent reduction 
in industrial costs, have been the subject of much work 
by the Fuel Efficiency Committee of the Ministry of 
Fuel and Power during the war, and this work, in some 
form, should be continued on a permanent basis. In 
the replanning and location of industry, central genera- 
tion of steam and hot water might be considered where 
there is sufficient concentration of factories ; this has 
been done already on some trading estates, and should 
be extended. The adoption of a long-term policy for 
the better use of coal in industry might produce eventu- 
ally a saving of about 20 million tons annually. 

Wherever possible, all coals should be cleaned at the 
collieries, but cleaning is costly, not all coals are easy to 
clean, and the cleaning may result in considerable loss 
of combustible. All coals can be cleaned, if necessary 
down to intrinsic ash, but, in certain instances, only at 
great loss of the total heat units in the raw coal. All 
coals can be prepared free from “ fines,” but “‘ fines ” 
must be produced and the percentage will tend to 
increase, so that, if the ‘‘ fines” are not utilised, very 
great loss will result. The coal industry should lay 
down a long-term policy of coal cleaning, based upon 
the needs of the consumer and the conservation of coal. 

Considerable advance has been made in utilising at 
the collieries the slurries, gums, duffs, etc., and most of 
the steam used in winning coal is generated on the cur- 
rent production of such fuels. There are, however, 
large reserves of these low-grade coals in dumps and 
ponds, and it is a necessary part of any scheme of fuel 
conservation in this country that such fuels should be 
recovered and usefully employed. The “ fines,” the 
combustible matter in washery effluents, and the end- 
products of dry-cleaning plant can be usefully employed 
by briquetting and in pulverised form. A necessary 
condition for a long-term policy is the determination 
of the quantities of different sizes of coals likely to be 
produced, the percentages of ash and the nature of the 
ash in different coals, and how much ash can be toler- 
ated. Unless this is done and a proper price structure 
is established, the designers of fuel-burning equipment 
will show reluctance to develop appliances suitable for 
different grades of coal. 

Fuels must be sold at reasonably stable prices, main- 
taining supplies even when more attractive markets 
offer, and not by the application of out-of-date methods 
of salesmanship. Some 20 years ago, pulverised-coal 
firing showed considerable prospects of developing on 
a large scale at a time when low-grade coals were a glut 
on the market. Special appliances were designed for 
burning those fuels and manufacturers became in- 
terested in using them. As soon as the development 
reached a certain stage, the prices of these low-grade 
coals were increased until finally there was no economic 
advantage in burning low-grade coals. The same thing 
has happened with coke breeze and other low-grade 
fuels. Unless manufacturers can proceed with the 
development of appliances in the full confidence that 
the same thing will not occur again, unnecessary delay 
in tackling the problem of low-grade coals and their 
utilisation will occur, to the detriment of the interests 
concerned. 

An example of good salesmanship is that of gas coke. 
Here arrangements were made some 13 years ago 
between merchants and producers to sell at stable 
prices giving a reasonable return to both, and with the 
interests of the consumer adequately safeguarded. The 
result of this stable market has been that coke, which 
was difficult to sell, now sells readily within a large area 
of the country, the technical development of new appli- 
ances and of new uses for coke has advanced steadily, 
and the consumer, the producer and the distributor have 
all profited. Stability of quality is also important. 
Reasonable stability of price and quality is equally 
important to the domestic consumer and to the manu- 
facturer of appliances for smokeless fuels of all kinds. 
Whatever fuel may be used by the consumer, there 
should be some over-riding price control by the Govern- 
ment so that the consumer is not exploited. In the 
interests of coal conservation, every consumer should 
be supplied with the type of fuel best suited to the 


appliance in which it is to be used. Large users of 
coal, particularly those of special character such as 
carbonising, steel, chemicals, power stations, etc., 
should have every facility to select freely whatever 
type of coal they require as being most economical for 
their processes. This was not secured, in the opinion 
of most users, by the coal marketing arrangements in 
force prior to the war. The coal industry is not in a 
position to dictate the class of coal most economical to 
specialised industries, but it should in its own interests 
collaborate to achieve such objectives. 

The efficient utilisation of coal will necessitate the 
recovery of waste heat from.all fuel-using plant, where 
ever it is economically practicable, and:a use can be 
found for the heat recovery. There must be, in addi- 
tion, some integration within industry with a view to 
the exchange of heat, power, steam and industrial gas 
from one factory to another adjacent to it. Such 
integration will be generally profitable to both parties, 
and the co-ordinating authority of the Ministry of Fue] 
and Power should be utilised to see that no factory is 
wasting either power or heat if such power or heat 
could be economically used by transferring it to other 
factories nearby. In various parts of the world, power 
stations supply steam and hot water for factories in the 
vicinity thus making use of heat which would otherwise 
be wasted. 

The position regarding underground gasification of 
coal is too uncertain to formulate any policy. Of the 
two most attractive methods used in Russia, one 
appears to be suitable only for steeply dipping seams 
(of which there are few, if any, examples in this coun- 
try), and the other to require properties not found in 
British coals. The method may be applicable as a means 
of using coals which are high in ash, or in seams which 
are very thin or, for other reasons, are difficult to mine. 
We recommend that practical trials should be made ; 
it might be ible then either to devise a suitable 
method or to decide that the method is not applicable 
to British conditions. 

The present scale of expenditure on coal research is 
altogether disproportionate to the magnitude of the 
problem and affords clear evidence that its seriousness 
in a national sense is not appreciated. A permanent 
technical Commission should be established under 
Government auspices to guide coal research in all its 
departments, to establish the necessary research sta- 
tions, to advise on matters of State aid, and to plan 
the use of our coal resources to the best advantage. 
This body should be charged with the responsibility of 
organising a study of how heat, light and power are to 
be generated in this country when coal is exhausted— 
this is a pressing matter which will involve research and 
investigation and the breaking of new ground in many 
branches of science. We have remarkably little time 
to solve the problem upon which the future well-being of 
this country may depend. The case for more extensive 
research in industry has been ably presented by Sir 
Harold Hartley in a pamphlet, “‘ Are You Research- 
Minded ?”’, written in 1943 and distributed by the 
Federation of British Industries. It is sufficient here 
to point to our unsatisfactory position in relation to 
other nations. ‘“ It has been stated,” he said, “ that 
whereas the total U.S.S.R. budget for science is 1 per 
cent. of the national income, ours is but 0-1 per cent. 
Taking expenditure by American trades, we find that 
the ratio of the research budget to gross sales is, for 
radio apparatus, 1-6 per cent., for electrical communica- 
tion, 1-4 per cent., and for chemical industry and rubber 
products, 1 per cent., but in the older industries the 
ratio is much less.” Of the British Research Associa- 
tions, Sir Harold said that “ One of them is planning to 
spend 200,000/. per annum, but only four have an 
expenditure exceeding 50,000I. a year, which represents 
0-06 per cent. of the turnover of the industries con- 
cerned.” In addition to general research facilities, it 
is essential to set up an organisation generally similar 
to the Mellon Institute of America which shall give to 
inventors the opportunity of trying their ideas on a 
larger scale than is possible in the laboratory. It may 
be recalled that Baekeland, the inventor of Velox 
printing paper and of Bakelite, took his ideas to 
America because of the lack of facilities in this country 
for trying his laboratory processes on the semi-com- 
mercial scale. 

In parallel with the acceleration of coal research, the 
development of new processes, and the active encour- 
agement of efficiency in coal utilisation, facilities for 
the training of chemists, physicists and engineers in 
fuel technology and chemical engineering, must be very 
substantially extended. The supply of young scient- 
ists trained in this field is altogether inadequate. 
Industry should absorb an immeasurably larger number 
of fuel technologists than it does at present. The 
high price of coal will possibly be an incentive in this 
direction. We strongly advocate the employment of 
more men of the right calibre on industrial research— 
while not neglecting fundamental research on academic 
problems. Moreover, if conscription should be retained 
in this country, trained scientific and technical men 





should be exempt from military service, both during 
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training and afterwards. ‘Technicians fight to better 
effect in their works and laboratories than in the armed 
Forces, As an example of our deficiencies in the supply 
of technical men for industry, the position of chemical 
engineers pe | be quoted. In this country, the univer- 
sities and colleges turn out about 50 chemical engineers 
a year; in the United States, with a population about 
three times as. great, the figure is 2,000 to 3,000 men 
a year. 

‘The methods of distributing coal from pithead to 
consumer have shown little advance during a century. 
The producing collieries consider their function com- 

leted when the railway wagon is loaded at the pithead ; 
the railway company consider their responsibility is 
ended when the wagon is delivered at its destination ; the 
merchant then takes over and deals with the consign- 
ment in any way he sees fit to fulfil his functions of 
delivery to consumer. All domestic and most small 
industrial consumers of coal are fed by this costly 
system of distribution, so that a considerable proportion 
of all inland coal consumption (probably not less than 
80 million tons), has to bear the heavy cost of ineffici- 
ency. The bulk of inland tonnage is moved by rail 
and therefore incurs relatively high freight charges. 
It is our opinion that the whole question of coal dis- 
tribution urgently requires investigation by a competent 
and independent committee with a view to improving 
distribution substantially and reducing its cost. There 
are obvious ways of doing this, as, for example, the 
erection of storage silos at railway depots and the 
facility to dump full wagons mechanically ; machine 
loading from silos into merchants’ vehicles ; automatic 
filling and weighing of sacks when coal must continue 
to be delivered in bags; all of which are well-known 
methods in other industries, presenting no technical 
difficulties, yet are seldom employed because co-ordina- 
tion in distribution is lacking. Methods not so obvious, 
but which should be examined, include, for example, the 
possibility of pumping coal with water as the carrier, 
through pipe lines for long distances at a cost per 
100 miles of less than 3s., as against a rail freight of at 
lease 148. 





NOTES FROM SOUTH AMERICA. 


AtTHoucH there has been exceptional war-time 
prosperity in Latin America, accompanied by a remark- 
able increase in factory output, this economic expansion 
has been less than would otherwise have been the case 
because of the short supplies of engineering and trans- 
port equipment, both for replacement of worn-out 
plant and for general expansion. Indications every- 
where point to the fact that there would be a preference 
for British goods to meet the enormous pent-up import 
demand if only these were promptly available. There- 
fore, British export policy towards Latin America 
should be twofold, in order to counteravtt as much as 
possible the efforts of competitive nations. Firstly, 
no effort should be spared to enable British manufac- 
turers to export to Latin America without delay—even 
if only by token shipments—so as to establish a bridge- 
head; secondly, longer-term policy should aim at 
expansion from that bridgehead, for after the present 
demand has been met over the next two years or so, 
the South American markets may be expected to 
become as fiercely competitive as ever, and this ten- 
dency will be accentuated by the abnormal growth of 
local manufacturing industries. Even before the war, 
British export trade with Latin America was steadily 
declining and, if a more aggressive sales policy were 
needed then, it will certainly be much more vitally 
necessary in the not far distant future. 

Paradoxically enough, it is far more necessary to-day 
for South America to import than to export, for the 
whole Continent is suffering from an abundance of 
purchasing power which cannot be used to buy what is 
needed. This is particularly true of Argentina, where 
there is a most pressing demand for transport equip- 
ment and machinery of all kinds, and the lack of trans- 
port and fuel is still impeding the carriage of crops to 
ports of shipment. Of Argentina’s two chief normal 
suppliers, until recently the United States—for inter- 
national political reasons—has been unwilling, and the 
United Kingdom unable to send what is most urgently 
required. In normal times, trade between the United 
Kingdom and Argentina is uniquely reciprocal; that 
is to say, British coal, engineering manufactures, 
textiles, etc., are sent to Argentina in exchange for 
foodstuffs. To-day, trade between the two countries 
could be more fully complementary than ever, and it is 
obviously of imperative importance that no time should 
be lost in making British manufactured specialities 
available for the Argentine market. Argentina has 
already concluded a trade agreement with Sweden 
covering many industrial products, including ships and 
engineering goods, which could have been supplied by 
the United Kingdom; and the recent lifting—in 
effect, if not in theory—by the Washington Government 
of restrictions on exports to Argentina, except arma- 
ments, is believed in Buenos Aires business circles to 


herald a North American bid to capture the Argentine 
market. 

There has been an encouraging improvement in the 
Argentine shipping situation and, for the first time 
for many months, more vessels are available in the 
River Plate than the supply of cargo warrants, although 
this is partly due to the internal transport difficulties 
already mentioned. Argentina’s favourable trade 
balance during the first nine months of 1945 was equal to 
about 55,000,0001. sterling, following upon 79,000,000I. 
for the full year 1944. There is already a welcome 
increase in imports of sundry lines of capital goods. 
There are also signs of improvement in the import 
situation in Uruguay, which is in urgent need of 
engineering and other capital goods which could be 
covered by the large accumulation of sterling balances. 
Imports of general machinery and spare parts from all 
sources during the first half of 1945 rose to the equiva- 
lent value of about 260,0001. (against 180,000/. in the 
like period of 1944) and those of motor vehicles to 
240,0001. (against 60,000/.). Although, during the war, 
the United States has supplanted Britain as Uruguay’s 
principal supplier, there is still marked preference for 
British goods. 

The recent change of Government in Brazil has 
increased confidence in the economic outlook. The 
increased supplies of liquid fuel and vehicles from the 
United States have led already to some improvement 
in transport conditions, while the majority of the 
principal railways are going ahead with very large 
programmes for renovating equipment. Brazilian 
coastwise transport services have been seriously affected 
by the loss during the war of 100,000 tons of national 
shipping, and replacement orders for new cargo vessels 
have been placed with Canadian and United States 
builders. ith the object of financing projects for 
te-equipping and improving the larger ports, a recent 
Brazilian decree instituted an emergency tax of 5 
cruzeiros per ton on cargo passing through Brazilian 
ports. Three-phase motors have now been placed on 
the list of goods subject to import licence into Brazil. 
A recent decree opened a special credit of about 80,0001. 
for continuing the building and equipment of the 
National Motor Factory. Regarding national indus- 
tries, the total industrial production expanded between 
1938 and 1944 by as much as 150 per cent. The chief 
industry is cotton textiles, the foreign demand for 
which exceeds supply, and orders are believed to have 
been placed abroad for a further 1,000,000 spindles. 


‘French and Belgian manufacturers of machinery 


are now in the Brazilian market and, in the case of wool- 
len textile machinery, are stated to be offering better 
terms and deliveries than those of competitors 

The present considerable shortage of engineering 
equipment, transport material and other capital goods 
in Brazilian markets offers good opportunities for plac- 
ing many lines of British exports, provided that they 
can be made available at an early date. During 1944, 
Brazil’s leading import line from Great Britain was 
parts for textile machinery, to the value of about 
240,0001. During the first seven months of 1945, there 
was an enco’ ing increase of 70 per cent. in the value 
of Brazil’s total imports from Britain, these including 
textile and other machinery, and ball-bearings. Imports 
from the United States preponderated, however, and 
showed an increase of 5 per cent. in value this year, 
which was due mainly to larger supplies of machinery, 
manufactured iron and steel, liquid fuel and transport 
material, and a further expansion in this direction can 
be expected as soon as the reconversion of United 
States industries gathers way. The United States 
considers Brazil an important market for many lines 
of manufactured goods, particularly industrial -nachin- 
ery and electrical and transport material, and among 
the steps taken to intensify trade between the two 
countries has been the creation of a mixed committee 
to provide facilities for United States concerns wishing 
to trade with Brazil, the provision of a better informa- 
tion service on Brazil for the use of American business 
men, the employment of specialists in export lines 
and facilities provided for Brazilian engineers to visit the 
United States to study technical organisation and 
methods. Several firms operating in Brazil intend to 
enlarge their plants in that country at an early date, 
and a number of other United States industrial concerns 
are interested in setting up factories in Brazil for pro- 
cessing local products or manufacturing such articles 
as pneumatic drills, air compressors, crushing machines, 
motors and aircraft. During a recent visit to Sao 
Paulo, the Minister-Counsellor of the Brazilian Embassy 
in Washington stated that negotiations were on foot 
between the American and Brazilian authorities for 
training, in the United States, 1,500 engineers, foremen 
and specialised workers during a period of five years ; 
the first hundred, he stated, would probably leave 
before the end of 1945. A Faculty of Industrial 
Engineering has been established in the city of Sao 
Paulo under the title of the “‘ Foundation of Applied 
Sciences.” It will maintain courses in theoretical 
and practical industrial engineering, chemistry, mech- 








anics, metallurgy, electricity and textile engineering. 





A considerable part of the equipment is being presented 
by the Ford Motor Company. 

The shortage of machinery and equipment for Brazil’s 
national industries is shown by recent official statistics, 
from which it appears that imports of machinery and 
tools during 1943 amounted in value to 11,000,0001., 
compared with 14,000,0001. for 1938: The principal 
suppliers in 1943 were the United States, Switzerland, 
and Great Britain. Despite delays in obtaining 
urgently-needed equipment from abroad, the system 
of import licences is to continue in force, the principal 
object being to avoid the “dumping” of foreign 
manufactures; since, however efficient Brazilian 
national industries might be, they cannot compete 
against foreign industries having a productive capacity 
20 to 50 times larger, such being the case with the 
National Steel Plant, the National Motor Factory, and 
all private industries producing iron and steel. Al- 
though Brazil produces various kinds of farm machinery 
and implements (among which are machines for process- 
ing ee, rice, maize and mandioca, cotton gins, drills, 
threshers, ay non and hand tools), the national 
production of these articles is insufficient to meet the 
internal demand and large quantities of farm machinery 
and implements have to be imported. Pre-war imports 
into Brazil of farm machinery and implements came 
mainly from the United States, Germany, Great Britain, 
Canada and Sweden, but latterly the United States 
has supplied nearly all such imports. 

Chile’s oversea trade is mainly with the United 
States, and it is calculated that Chile’s total holding 
of foreign balances, principally in dollars and gold, 
which is available for ing machinery, replace- 
ments, etc., is as much as 48,000,000 U.S. dollars. 
Already, during the first half of 1945, there was an 
almost general rise in imports, especially machinery, 
industrial equipment and tools, compared with the 
like period of 1944. Chile can probably sell all the 
nitrate produced during the next three years or-so, 
principally to Egypt and other countries of the sterling 
area. The proceeds of these sales should provide 
more exchange for sterling imports than has been 
available for some years past, and the far-reaching 
plans of public works will require considerable quan- 
tities of heavy goods, while transport services and 
factories need re-equipment. 

Peru continues prosperous, and there is much good- 
will displayed towards Great Britain. Both short and 
long-term prospects are favourable to manufactured 
goods and specialities of British origin. Importers in 
Colombia, also, are able and more than willing to buy 
from the United Kingdom many urgently-needed 
lines, such as machinery, transport items, construction 
materials and electrical goods. British, American 
and Belgian interests are contemplating offering to 
finance the exploitation of the Paz del Rio iron-ore 
deposits, for which a concession has-been granted to the 
Instituto de Fomento Industrial, and to provide the 
necessary technical assistance. A new tyre factory 
established near Bogota, of which the principal share- 
holders are the B. F. Goodrich Company and the 
Instituto de Fomento Industrial, was opened recently. 
It is hoped to reach a production of 5,000 tyres per 
month at an early date. The company is styled 
Industria Colombiana de Llantas S.A. 





BRITISH ELECTRICAL PLANT IN THE FAROE ISLANDS.— 
To deal with an electrical breakdown in Torshaven, the 
capital of the Yaroe Islands, a Mirrlees engine, developing 
300 brake horse-power at 600 r.p.m., coupled to a 200-kKW 
generator and complete with switchgear supplied by The 
Brush Electrical Engineering Company, Limited, have 
been supplied by British Oil Engines (Export), Limited, 
Duke’s Court, 32, Duke-street. London, S.W.1. The 
new equipment replaces an engine of Continental manu- 
facture, the failure of which caused the breakdown, 





THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
Council of the Institution of Automobile Engineers have 
considered the advisability of reviving the I.A.E. Repair 
Certificate Scheme, which was suspended during the war. 
Under this scheme the Institution now examined prac- 
tising motor mechanics and electricians with a view to 
assessing their competence. Those found proficient 
were awarded certificates and also badges. The 
Institution have now decided to let the scheme lapse 
in view of the recent inauguration of a National 
scheme of certification of automobile repair appren- 
tices, this having been sponsored by the National 
Joint Industria! Council for the Motor Vehicle Retail and 
Repairing Trade and adopted by the Ministry of Educa- 
tion. In the opinion of the Council of the Institution, 
all holders of I.A.E Repair Certificates are fully qualified 
automobile mechanics and competent repairers, and 
every effort will be made to ensure that their interests 
are protected. Details of the new National scheme can 
be obtained from the Ministry of Education through the 
City and Guilds of London Institute, Department of 
Technology, Kensington, London, S.W.7. 
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THE ELECTRIFICATION OF THE 
BRUNIG RAILWAY. 


THE metre-gauge railway between Lucerne and 
Interlaken via Meiringen includes a 9-km. (5-75 miles) 
section over the Brinig Pass, where an altitude of about | 
3,300 ft. above sea level is reached. This section begins | 
at Giswil, between which station and Meiringen there | 
are four rack sections and a maximum gradient of 1 in 12 | 
has to be negotiated. The remaining 65 km. (40 miles) 
of the line are fairly level, with no particularly sharp 
curves, so that normal adhesion operation can be em- 
ployed. The line was originally operated by steam loco- 
motives, different types of which were used on the | 
adhesion and mountain sections, necessitating a change | 
at either Giswil or Meiringen. Speed was limited to | 
60 km. (37 miles) per hour on the adhesion section and | 
to 12 km. (7-5 miles) per hour on the mountain section 
of the line. Some time ago, however, it was decided to | 
convert the line to electric traction as part of the general | 
scheme of Swiss railway electrification. This conver- | 
sion was carried out in two stages and was completed | 
in December, 1942. It necessitated a good deal of | 
civil engineering work, including the enlargement of | 
several tunnels. 
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electric tractors, the whole of the original passenger | provided with three two-axle bogies, as shown in Fig. 8, 


coaches, some of which had been in service for over 


50 years, were replaced by new stock of modern design | 


and light construction. This last improvement was 
necessitated by the decision to increase the speed of 
operation to 50 m.p.h. on the adhesion sections of the 
line. The railway is operated on the single-phase 
system. at 15 kV and 16% cycles, power being supplied 
from the Emmenbriicke substation, near Lucerne, which 
has been enlarged for the purpose, to an overhead 


| catenary. 


The steam locomotives have been replaced by 
16 electric motor coaches. The general appearance of 


| 


one of these coaches, which are unusual from the fact | 


that they embody two luggage compartments, is shown 
in Fig. 7, on page 518. The design and construction 
of their mechanical parts were carried out by The 


Swiss Locomotive and Machine Works, Winterthur, | 


while the electrical equipment was supplied jointly by 
Messrs. Brown, Boveri and Company, Baden ; 


the | 


Ateliers de Construction Oerlikon, Ziirich, and the | 


Ateliers de Secheron, Geneva. 
an overall length of 14-6 m. (48 ft.), a tare weight of 
54 tons, and an adhesion weight of 39 tons. As the 


Each motor coach has | 


| 
} 


The signalling system was also| axle weight was limited to 12 tons, owing to the| 


om page 518. Of these, the two outer are used solely 
for adhesion operation, that in the centre acting as a 
trailing bogie and supporting part of the load. It 
also, however, carries the pinions which engage with 
the rack on the mountain sections. One of the adhesion 
bogies is shown on a larger scale in Fig. 1, on this page, 
a pinion bogie being shown in Fig. 3. 

Generally speaking, the adhesion bogies are of the 
standard design of the Swiss Federal Railways. Each 
axle is driven by a 209-kW motor, which is nose- 
suspended through springs on the bogie frame and is 
borne in two bearings on the axle. Power to the 
driving wheels, which are 900 mm. (2 ft. 6 in.) in 
diameter, is transmitted through a geared quill drive, 
the gear ratio being 5-31 to 1. The driving axles are 
supperted on two bearings outside the wheels. The 
housings of these bearings contain two helical springs 
on which the laminated springs suspended from the 
bogie frame rest. The helical springs incorporate 
cylinders, which act as axle guides and lubricators for 
supplying both guides and springs, to give smooth 
running under all conditions. The pinion bogie, which 
is of welded-steel construction, is carried on fou! 
wheels, the diameters of which are 710 mm. (1 ft. 11 in 


modernised, while in addition to the provision of! character of the permanent way, the coaches are| The wear on these wheels can be compensated by 
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adjusting the spring suspension. The two pinion shafts 
are carried in bearings on the frame and each is driven 
by a motor through double-reduction gearing with a 
ratio of 11-42 to 1. The normal rating of each motor 
is 231 kW, but they are capable of carrying an over- 
load of 255 kW for one hour. Entry into the rack 
section of the line is facilitated by providing both the 
large wheel of the first reduction gear and the pinion 
with a spring drive to absorb shocks. 





This device is | 








UNDERFRAME OF COACH. 


a set of resistances on the roof of the car and acts on 
the adhesion as well as the rack motors. It is employed 
as a service brake when the train is descending the rack 
sections. A device is fitted to prevent the regenerative 
and air brakes from being applied at the same time and 
thus causing the wheels to lock. The hand brake acts 
on the wheels of the adhesion bogie, and on drums on 
the countershaft of the rack bogie. 

As already mentioned, current for operating the 


also said to compensate for any small variations in the | tractors is supplied on the single-phace system at 


pitch. 


Both the pinion shaft and countershaft are | 


15 kV and a frequency of 16% cycles per second to an 


provided with grooved brake drums, as shown in Fig. 4, | overhead line, whence it is collected by a single panto- 


which illustrates the pinion-shaft assembly. 


| graph and passes through arcing horns and a pneumati- 


ro ensure maximum safety in operation, the braking | cally-operated main switch to the transformers. These 
equipment of the motor coaches is more than usually | consist of a traction and regulating transformer, the 
elaborate. It consists of an automatic two-chamber | latter being enclosed in the same oil tank as the high- 
air brake, direct-acting brakes on the wheels and on | tension contactor. Normally, this contactor is motor- 


the rack mechanism, a regenerative brake 
brake. The automatic two-chamber air brake acts on 
all the wheels of the motor coach as well as throughout 
the train. It is operated by a Bozic type of air valve, 
and in case of need can be applied by actuating valves 
on the train. On the rack sections it is used as a reserve 
for emergencies. The brake acting on the drums of the 
rack mechanism is employed to hold the train on the 
rack section as the regenerative brake is ineffective at 
speeds below 10 km. (6-2 miles) per hour. It also comes 
into action automatically, owing to the operation of a 
centrifugal electro-pneumatic switch, when the speed 
on these sections exceeds 35 km. (22 miles) per hour. 
The direct-acting brake is of the Westinghouse type 
and acts on the driving axles of the adhesion bogies. 
It is also used to synchronise the rack gear on entering 
a rack section and to control the rear of the train. 
The lever operating this brake is removable and is 
only placed in position when the rack section is being 
entered. The regenerative brake is operated through 





and a hand | operated, but it can be worked by hand in case of 


emergency. The master controller has given positions : 
adhesion section, off, entering rack, running on rack, 
leaving rack, braking and braking on rack section. 
When the controller is on the ‘“ entering rack ” notch, 
the armatures of the adhesion and rack motors are 
connected in series with their field windings. The power 
controller then controls the speed of the motors by 
altering the excitation in the usual way. Any difference 
in the speeds of the adhesion and rack motors is igdi- 
cated on a central-zero voltmeter, the zero position of 
the pointer indicating that synchronism exists and that 
the rack can be safely entered. The power controller 
has five positions and is used for synchronising when 
entering the rack section, for controlling the motor 
output while a gradient is being ascended, and for 
adjusting the braking on a falling gradient. When the 
rack section has been entered, the master controller is 
placed on the rack notch and when leaving on the 
adhesion notch. The latter operation cuts out the rack 





motors and connects the four adhesion motors in series, 
instead of in parallel. 

When the regenerative brake is in use, all the motor 
field windings are connected in series with the arma- 
tures of the rack motors and with a special exciting 
dynamo, the armature current of which can be increased 
or decreased by altering its own excitation. Altering 
this excitation enables the speed of the tractor to be 
varied between 30 km. and 8 km. (18-6 and 5 miles) per 
hour. Current for controlling and lighting is obtained 
from two 36-volt batteries and a rectifier. 

The electrical equipment is housed in the central part 
of the tractor, with a luggage compartment on each 
side of it, and a driver’s cab at each end. The lugga 
compartments are connected by a side corridor. ‘The 
driver’s cabs, one of which is illustrated in Fig. 2, 
opposite, contain the usual control desk on the left 
with the various brake levers and the rectifier and air 
pump on the right. The double glass windows are 
fitted with electric heaters and with a pneumatically- 
operated screen wiper. 

As already mentioned, the electrification of this 
railway and the consequent higher speed of operation 
necessitated the replacement of the original 273 coaches. 
Orders for twenty light metal coaches were therefore 
placed with the Schweizerische Industrie Gesell- 
schaft, Neuhausen, and for seven similar coaches 
with the Schweizerische Wagon and Aufzugfabrik, 
Schlieren, Ziirich. The first batch of these coaches was 
delivered in the early part of last summer, while the 
remainder are expected to be available for service by the 
end of the present year. Eighteen of the twenty-seven 
coaches each provide seating accommodation for 68 
third class passengers. In addition, there are four 
coaches, each with accommodation for 23 second-class 
and 28 third-class passengers, two coaches solely for 
second-class passengers, and three coaches, which will 
carry both first- and second-class passengers. The 
following description applies to one of the combined 
second- and third-class coaches, which was constructed 
by the Schweizerische Industrie Gesellschaft. The 
other coaches are similar and differ from this prototype 
only in minor details. 

An interesting feature of the coaches is that, though 
such parts as the main supporting members and draw- 
gear are of conventional design and material, the 
material used in the construction of the body is almost 
entirely aluminium alloy. It was specified that owing 
to gradients up to 1 in 12 having to be negotiated on 
the mountain sections of the line the tare weight 
should be kept as low as possible, while the vehicles 
were also to be capable of withstanding a buffer load 
in tension and compression of 50,000 kg. (50 tons) 
without the yield point of the material being reached. 
Moreover, the deflection of the coach body superstruc- 
ture with a load of 7,500 kg. (7-5 tons) evenly distri- 
buted over the floor was not to exceed 1/500 of the span 
between the supports. The stipulation with regard to 
the tare weight was met by utilising a light aluminium 
| alloy (Anticordal B) with a specific gravity of 2-7 and 
a tensile strength of from 32 kg. to 42 kg. per square 
millimetre (20-3 tons to 26-7 tons per square ineh) for 
the greater part of the coach body frame. It is esti- 
mated that a saving of weight of from 20 per cent. to 
25 per cent. has been secured by substituting aluminium 
alloy for steel. 

An illustration of the body under construction appears 
in Fig. 5. In order to take advantage of the high 
strength-to-weight ratio, the structure consists of a 
number of supporting members covered with thin 
panels. The floor is composed of extruded light-weight 
sections, which are welded together to form a single 
unit. For this purpose the firms constructing the 
coaches co-operated with the Aluminium Indus- 
trie A.G., Chippis, in the development of a number of 
special extreuded sections for welding, riveting or 
bolting. As railway rolling stock is subject to vibra- 
tion, and no data regarding the behaviour of spot- 
welded aluminium structures under such conditions 
were available, it was decided to assume that the body 
and underframes carried the entire load. Some of the 
supporting members of the frame are therefore likely 
to be heavier than necessary. The general construction 
of the underframe is illustrated in Fig. 6. A special 
welder, with a capacity from 350 kVA to 650 kVA, 
was constructed by Messrs. H. A. Schlatter, Zollikon, 
Ziirich, to overcome the difficulties of spot welding 
the comparatively heavy sections used in the coach 
structure. . 

The overall length of a typical coach is 16-47 
(54 ft. 4 in.), the width of the body being 2-65 m. 
(8 ft. 6 in.) and the clearance from the rail 0-872 m. 
(2 ft. 5 in.). The wheelbase is 11-8 m. (39 ft.). There 
are two four-wheel bogies, each with a wheelbase of 
1-8 m. (5 ft.). One of these bogies is fitted with a 
pinion for braking purposes, and weighs 2,120 kg. 
(4,674 Ib.). The other weighs 1,980 kg. (4,365 Ib.). 
The tare weight of the coach is 13,200 kg. (29,100 Ib.). 

The bogie frames are built up of fabricated steel 
plates, which were bent to the required shape and then 
electrically welded. These frames are supported on 
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helical springs, which rest on the axle boxes. The 
wheels are of light metal alloy and are 700 mm. (27 in.) 
in diameter. The body of the coach is supported on four 
simple pendulums the load on each pendulum being 
transmitted by two lateral torsion springs to the bogie 
frame. It is claimed that this type of suspension 
allows a certain lateral movement of the body at right 
angles to the principal axis of the coach while, when 
curves are being negotiated, some rotational and swivel- 
ling movement is possible. 

The floor of the coach, as previously mentioned, con- 
sists of a large number of extruded sections, each of 
which is 2 mm. (1-06 in.) deep and 100 mm. (4 in.) 
wide. These sections are spot-welded together so that 
the floor forms a single unit, which is fastened to the 
underframe by screws. As the surface of this unit is 
perfectly smooth, there is no necessity for any inter- 
vening packing, and it is simply covered with pressed 
cork sheets, 10 mm. (0-4 in.) thick. The side frames and 
roof of the coach are of conventional design, except that 
an unusually large amount of window space has been 
provided to allow the passengers a good view of the 
scenery. Entrance to the coach is effected through 
central doors, which are hinged so that they can be 
folded back and do not therefore extend beyond the 
panelling of the coach body when open. These doors 
open into a vestibule with the second-class accommoda- 
tion on one side and the third-class on the other. 
Separate compartments are provided in each part of 
the coach for smokers and non-smokers. Doors at 
each end of the coach lead to platforms resting on the 
buffers, across which access is obtained to the adjacent 
coach. 

Each coach is heated by thermostatically-controlled 
electric radiators, which are mounted on the walls of 
the compartments. Warm air is allowed to esca 
through ducts in the ceiling of the vestibules and thus 
prevent the water, which is carried in overhead tanks, 
from freezing during cold weather. Current for light- 
ing is obtained either from a battery or from a dynamo. 
The latter is built into the frame of one of the bogies 
and is driven from the axle through gearing. Each 
bogie is provided with an eight-shoe brake. In addi- 
tion, the pinion bogie is fitted with a four-shoe brake 
and with a brake drum, which is attached to the 
pinion. The brakes on the pinion bogie are of the 
differential type and are designed for use in emer- 
gency, coming into action when the pressure in the 
main pipe system, which is of light alloy, falls below a 
certain value. The brakes on the other bogie are of 
the single-chamber pattern. Both systems of brakes 
can be operated by hand. After the coach body frame 
had been welded together and the floor had been fixed 
in position, load and vibration tests were carried out 
under the supervision of Swiss railway officials with 
satisfactory results. 





FIVE-YEAR ELECTRICITY SupPLY PROGRAMME.— 
Addressing the Electrical Association for Women on 
Wednesday, November 28, Mr. Harold Hobson, chairman 
of the Central Electricity Board, spoke of the five-year 
programme which is to be undertaken by the British elec- 
tricity supply industry. This programme would involve 
the expenditure of about 150,000,0001. on generating 
plant and double that amount on distribution. Its com- 
pletion would enable, the output to be increased by 
between 8,000 and 10,000 million kWh per annum, of 
which probably more than one half would be consumed 
for domestic purposes. 


THe LATE Mr. JOHN TayLor, C.B.E.—We note with 
regret the death of Mr. John Taylor, which occurred at 
his home in Southport on December 13. Mr. Taylor, 
who, until his retirement in 1942, was joint managing 
director and vice-chairman of Mather and Platt, Limited, 
Manchester, was born at Bolton in 1861. He started 
work in the local railway offices, but while still a young 
man, joined the Chemical Fire Engine Company. Subse- 
quently, he founded the firm of Dowson and Taylor, 
fire engineers, Bolton. He was largely responsible for 
the introduction and general adoption of the automatic 
sprinkler system of fire extinguishment in this country 
and also designed a fire alarm which remains a standard 
part of a sprinkler installation. When Messrs. Mather 
and Platt became a limited company in 1899, they 
absorbed the firm of Dowson and Taylor and Mr. John 
Taylor became one of the directors of the parent company. 
He played a leading part in building up Park Works, 
Newton Heath, Manchester, the present home of Mather 
and Platt, and did much to develop the firm’s business in 
textile-finishing machinery, centrifugal pumps and 
electrical machinery. He served for many years on the 
Council of the British Electrical and Allied Manufac- 
turers Association. During the war of 1914-18 he was 
chairman of the Lancashire Anti-Submarine Committee 
and a member of the board of management of the Man- 
chester and District Armaments Output Committee. 
For his services Mr. Taylor was made an O.B.E. in 1918, 
and a C.B.E. in 1920. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Application of Production Control.—The third and 
last publication dealing with production control, in 
the series ‘‘ Office Aid to the Factory,” has now been 
issued, The publication, B.S. No. 1100: Part 3-1945, 
covers the ‘‘ Application of Production Control.” Of 
the two _— ly issued publications, Part 1 referred 
to the “ Principles of Production Control” and, Part 2, 
‘* Production Control in the Small Factory.” Part 3 
has been written from the general viewpoint of an 
engineering concern dealing with batch . production, 
in which repetition orders occur, but not with 
sufficient regularity, certainty, and quantity to call for 
mass production. This type of organisation, it is 
pointed out, has the most complex problems to handle 
and is, asa a the one most commonly found to 
require urgently the assistance of production control. 
The present publication, it is emphasised, however, is 
not a text-book; its aim is to present, in concise form, 
the general nature of the considerations involved in 
the application of production control. The compilers 
add that they are aware of the difficulties involved in 
presenting, as a coherent process and in concise form, a 
technique involving so many dissimilar factors. They 
hope, however, that the series of three publications, 
now completed, will indicate the direction in which 
particular objectives should be sought and will not 
be regarded merely as schemes for actual application 
[Price 2s. 6d., postage 


over rs f one case as a whole. 
included.] 


Manhole Step Irons.—A new specification, B.S. No. 
1247-1945, covers manhole step irons intended either 
for general purposes or for use in circular pre-cast 
concrete manholes and inspection chambers. The step 
irons are to be made from malleable-iron castings 
complying with the requirements of B.S. Nos. 309 or 
310. The specification stipulates that the step portion 
of the general-purpose pattern shall be of T section 
and the tail portion of rectangular section ; two lengths 
of tail are specified namely, 4§ in. and 94 in. In the 
pre-cast concrete-manhole pattern, the step portion is 
also to be of T section but the tail portion is to be of 
channel section and three lengths of tail are provided 
for, namely, 1} in., 2 in., and 3} in. The design of the 
step itself is standard for all patterns and has a pro- 
jection from the wall face of 5 in., and an overall width 
of 6 in. The width, in plan, of the meta] forming the 
iron is also standard in all patterns; it is 1} in. The 
specification requires all step irons to be galvanised, 
and details of a compulsory malleability test and of a 
proof-load test which may be conducted by arrange- 
ment between the manufacturer and the purchaser, are 
included. [Price 2s., postage included.] 

Guide for Quality Control.—The Institution has an- 
nounced that their publication, B.S. No. 1008-1943, 
“ Guide for Quality Control and Control Chart Method 
of Analysing Data,” has now been reprinted. This 
publication, it may be recalled, consists of a reproduction 
of the American Defence Emergency Standards Z 1-1 
and Z 1-2. A general description of the control chart 
is given and detailed instructions concerning its use are 
set out. Formule and tables for the application of the 
control and method of analysis are given and worked 
examples included. [Price 3s. 6d., postage included.] 





BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Atmo- 
spheric Pollution Research. Technical Paper No. 1. 
Atmospheric Pollution in Leicester: A Scientific Survey. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 3s. net.] 

Data Book for Civil Engineers. Volume l. Design. By 
ELWYN E. SEELYE. John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York 16, U.S.A. 
[Price 7.50 dols.] Chapman and Hall, Limited, 37, 
Essex-street, Strand, London, W.C.2. [Price 45s. net.] 

Beware Japan’s_ Leaders. By H. E. METCALF, 
M.I.Mech.E., M.I.N.A. Strange the Printer, Limited, 
Baskerville Press, Eastbourne. [Price 2s.] 

Aluminium Development Association. Information Bulle- 
tin No. 10. Deep Drawing and Pressing of Aluminium 
Alloys. Offices of the Association, Union Chambers, 
63, Temple-row, Birmingham 2. [Price 1s.] 

The Railway Handbook, 1945-1946. Compiled under the 
direction of the Editor of “‘ The Railway Gazette.” 
The Railway Publishing Company, Limited, 33, Tot- 
hill-street, Westminster, S.W.1. [Price 4s.] 

An Introduction to the Theory and Design of Electric 

Wave Filters. By F. SCOWEN. Chapman and Hall, 

Limited, 37, Essex-street, Strand, London, W.C.2. 





{Price 15s. net.] 


PERSONAL. 


Sik HOLBERRY MENSFORTH, K.C.B., C.B.E., M.8¢. 
Tech., M.Inst.C.E., M.I.Mech.E., is retiring from the 
board of Messrs. John Brown and Company, Limited, 
and from the chairmanship of Messrs. Cravens Rt: ilway 
Carriage and Wagon Company, Limited, Sheffic|u, 
December 31. 


BRIGADIER A. H. KILuick, C.B.E., D.S.0., M.C.. M.A,, 
who was recalled to the Army at the outbreak of the war, 
has now been released from the Service and has resumed 
his duties as secretary of the Chartered Surveyor’ 
Institution, 12, Great George-street, London, 8.W.|. 


Mr. K. E. Grete is retiring from the position of tianag- 
ing director of Messrs. Scott’s Shipbuilding and Engi- 
neering Company, Limited, Greenock Foundry, Greenock. 
Mr. RONAL Brown, engineering general manag: r, has 
been appointed a director and general manager, ani Mr. 
A. ALEXANDER, C.A., who retains his present position of 
secretary, has also been appointed a director. Mr. I. w, 
BENSON, M.I.N.A., has been appointed shipbuilding 
general manager. 


on 


Mr. G. M. SMIBERT has recently been appointed a 
director of the North Eastern Marine Engineering Com- 
pany (1938), Limited. This appointment will relieve 
Mr. JOHN NEILL of certain of his duties at the Wallsend 
works. 


Wine COMMANDER C. H. B. Price has now resumed 
his duties as publicity manager of Tecalemit Limited, 
Great West-road, Brentford, Middlesex, after an absence 
of 64 years in the Royal Air Force. 


Mr. E. 8S. Lrrrue has been app y of the 
British Thomson-Houston Company, Limited, Rugby. 
He is a director, and will combine the duties of secretary 
with his present duties as comptroller. 


Dr. R. C. G. Wriitams, B.Sc. (Eng.), M.I.Mech.E., 
has been appointed general manager of a new elec- 
tronics division of Messrs. Murphy Radio, Limited, 
Welwyn Garden City. 


Mr. W. R. SHEPHERD, A.M.Inst.C.E., M.Inst.M. & 
Cy.E., A.M.T.P.L., has been appointed borough engineer 
and surveyor of Barnes. 


Mr. I.. C. Row, M.1.Mech.E., has been appointed to 
represent the Institution of Mechanical Engineers on the 
Advisory Committee on Engineering of Blackburn Muni- 
cipal Technical College. 


Mr. D. WInsToN ALDRED, F.R.I.B.A., F.S.L., 
A.M.T.P.L, lecturer in the School of Architecture, 
Surveying and Building, The Polytechnic, Regent-street. 
London, W.1, has been appointed head of the Depart- 
ment of Architecture and Building, South-West Essex 
Technical College, Walthamstow, E.17. 


Three production managers have been appointed to 
the new factory of the Dunlop Rubber Company, Limited, 
at Speke, Liverpool. Mr. C. S. F. GIRLING, manager of 
the “giant cover” production department at Fort 
Dunlop, becomes tyre-production manager; Mr. C. E. 
THomas, deputy works manager of the Dunlop footwear 
factory, Walton, Liverpool, is to take charge of footwear 
production; and Mr. W. J. Gray, of Fort Dunlop, 
is to be production manager of precision components. 


Mr. B. Hattows GarsipE, A.M.I.E.E., who, as 
stated on page 422, ante, is relinquishing his position 
as general manager of the Chelmsford Works of Crompton 
Parkinson, Limited, on January 1, 1946, has been 
appointed managing director of the Britannic Electric 
Cable and Construction Company, Limited, and of 
Hopkinson Motors and Electric Company, Limited. 
The two companies are members of the Philco Group. 
The appointments take effect as from January |}. 
Mr. F. D. Smirx, previously works manager, Aero 
Engines, Limited, Kingswood, has been appointed 
general manager of the Britannic Electric Cable and 
Construction Company, Limited. 

Messrs. JOHN FOWLER AND COMPANY (LEEDS) 
LIMITED, Leeds, 10, inform us that their London offices 
are now at Byron House, 7-9, St. James’s-street, S.W.1 
(telephone WHItehall 0484-5; telegrams : Steamplow 
Piccy London). 


tar 








Visir oF YOUNG BELGIAN ENGINEERS TO GREAT 
BRITAIN.—Since the beginning of December, ten young 
Belgian engineers, who graduated this year at the Mons 
Mining College and are now serving either in the Forces or 
civilian positions, have been visiting this country, under 
the auspices of the British Council, to study mining and 
engineering practice. The party was divided into groups, 
according to the special interest and experience of the 
members, and in the course of the tour, works in the 
Birmingham, Doncaster, Manchester, Sheffield, and 
Liverpool areas were inspected. The visitors also 
attended the meeting of the Institution of Mechanical 
Engineers on December 14, when a paper on the 
“Merchant Navy” class locomotives was delivered by 
Mr, O. V. S. Bulleid, Chief Mechanical Engineer of the 





Southern Railway. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel.—Makers have again been impeded for 
want of sufficient fuel supplies, a difficulty which is 
becoming more serious as the home and export demand 
for steel increases each week. The demand from the 
shipyards continues to expand, the volume of plate and 
section specifications increasing as the new building 
programme gets more firmly into its stride, and the mills 
are now requiring longer for deliveries against fresh crders. 
Sheetmakers are experiencing heavy demands from the 
home and overseas markets, the pressure being greatest 
for galvanised sheets; in the tube trade, activity is 
increasing to the limit of productive capacity. Boiler- 
makers are among the busiest industries in the country 
at the moment, their programmes including considerable 
export business. There is said to be enough work in 
hand and sufficient new inquiries to keep producers fully 
employed for ten years. Local re-rollers have been 
offered and pressed to accept a further batch of export 
orders, and their order books are now better filled than 
they have been for several years. One of the bar mills 
at Hallside, belonging to the Steel Company of Scotland, 
will cease operation at the end of this month. It is one 
of the older type, making rounds and squares, flats, and 
small sections, and as these products are in short supply 
the loss of this unit will be felt keenly. 

Scottish Machine-Toolmakers.—Pressure of work is 
outputs have assisted in keeping the programme running 
smoothly, but supplies of all classes are very short. The 
railways and steelworks are particularly short of fuel, 
and, with the holidays imminent, the position is not 
cheerful. Gasworks have managed to get a reasonably 
steady supply, but stocks are low, and the holiday inter- 
ruption will make a heavy demand on them, so that the 
January-March period is regarded with some concern. 
The electric power stations are better placed, and should 
get through the next few weeks without serious difficulty. 
House coal supplies are very limited, but here again the 
better weather has brought some relief to merchants. 
November output figures were some 2,000 tons a week 
lower than those for October, largely due, probably, 
to stoppages, principally in Lanarkshire. 

Scottish Machine-Toolmakers.—Pressure of work is 
increasing on all sides, orders being fairly evenly divided 
between home and export account. From ten months 
upwards is required to deliver new machines. The 
stocks of second-hand machines available at dumps in 
various parts of Scotland would suffice to meet probably 
more than 90 per cent. of users’ needs in light and medium 
tools. Heavy machines for heavy sheet-metal working 
are not available secondhand to such a large extent as 
other classes of machine tools, but the makers are ready 
to assist any firm urgently requiring a machine of this 
kind. Improvisation of machines and types to suit parti- 
cular requirements is being recommended to tide over the 
present scarcity. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Some of the heavy steel departments 
at Sheffield have very little work on hand; employees 
have been considerably reduced in numbers, especially 
in the sections primarily equipped for armaments manu- 
facture. Special-steel makers have satisfactory order 
books, but they await the greater demand expected 
from the chief finishing trades here and in other parts 
of the country. Siemens acid plants are fairly well 
employed, notably in the case of firms with shipyard 
and railway materials connections. Basic-steel pro- 
duction is at a high level, and prospects are considered 
to be bright. Employees are still being displaced and 
are drafted to other works where labour is acutely needed. 
More labour is needed in the light rolling mills, and in all 
branches of the lighter industries, which continue to lose 
more operatives in call-ups than are returned from the 
Forces by demobilisation. 

South Yorkshire Coal Trade.—Pressure for supplies 
of fuel is increasing, but deliveries by rail are impeded 
by foggy weather. There is also some absenteeism due 
to winter ailments among miners, and improvements in 
production at a few pits are nullified by lessened output 
at others. Gas coal continues in strong demand to bring 
reserves up to the safety level at the gasworks, which 
are having to supplement coal gas and coke-oven gas 
with water gas. House coal is in short supply, and a 
good deal of inferior fuel, such as outcrop coal, has to be 
used as a supplementary supply. 





WATER POWER IN East AFRICA.—In reply to a recent 
question in the House of Commons, the Secretary of 
State for the Colonies said that the immediate purpose 
of the expert inquiry into electrical development in 
East Africa was to investigate the potential demands 
for power and the resources, including water power, 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Trading on the steam-coal 
market continues to be checked by the shortage of 
supplies. The output has continued to increase and 
in the week ended December 1, totalled 452,754 tons, 
against 451,749 tons in the preceding week, although, 
during the same period, manpower showed a further 
small reduction from 99,349 to 99,299. Of the 192 pits 
in the area, 76, as against 61 in the preceding seven 
days, equalled or exceeded their target quota under the 
Shinwell scheme. In the first month of the operation 
of this scheme, South Wales produced 1,806,500 tons, 
against a target of 1,900,600 tons. There is a long 
way to go, however, before the present demand can be 
satisfied fully. Home needs accounted for almost the 
whole of collieries’ present outputs and practically the 
whole of the better grades were earmarked for the most 
important home industrial and public-utility under- 
takings. As most producers are holding well-filled order 
books for some months ahead, there seems little prospect 
of supplies becoming much more freely available for 
export, and in spite of a sustained demand shippers 
could accept little business and only the very poorest 
grades were available. All the large coals were well 
stemmed ahead and were firm, while the sized and 
bituminous smails continued strong and scarce. Some 
of the dry steams were on offer. The home demand fog 
cokes and patent fuel continued brisk, and supplies were 
not easy to secure. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates was fairly 
satisfactory, as home consumers continued to place their 
requirements for the firet quarter of 1946. The export 
market showed little, if any, signs of an early expansion 
and the volume of business transacted was meagre. 
Steel sheets continued to meet with a strong demand, 
and orders were only accepted for deferred delivery. 
Iron and steel scrap was unchanged and a fair volume 
of business was carried on, as the steelworks were eager 
buyers of the better qualities. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The heavy commitments of iron 
and steel producers ensure great activity at the plants 
for a long time and inquiries circulating are still numerous 
and large. Both home and export buyers are anxious 
to negotiate for further supplies of nearly all descriptions 
of material, but makers are not inclined. to extend their 
contract obligations and the volume of business passing 
is not heavy. Large quantities of iron and steel are 
required for essential home industries, so that full 
attention cannot be given to the urgent need for 
increased exports. There is no reduction in the heavy 
demand for semi-finished steel. Most finished-steel 
plants are operating at or near the capacity limit. 


Foundry and Basic Iron.—The demand for increased 
supplies of high-phosphorus pig iron for the light foun- 
dries is difficult to meet. The smal! make of Cleveland 
brands contributes little to current requirements but 
deliveries of iron from other producing areas continue on a 
substantial scale. There is no basic iron on the market, 
but the output is adequate for the increasing require- 
ments of the makers’ own consuming departments. 


Hematite, Low Phosphorus and Refined Iron.—The 
moderate make of hematite is being used promptly, 
but by careful allocation of the tonnage available, home 
requirements are being covered. Satisfactory parcels of 
low-phosphorus grades of iron are sufficient for consumers’ 
needs. and the output of refined qualities of iron is bcing 
steadily absorbed. 


Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in sufficient quantities for users’ requirements 
but the supply of steel semies still falls short of the heavy 
requirements of the re-rollers. Maximum deliveries, 
particularly of billets and sheet bars, are persistently 
called for and re-rollers continue to accept usable inferior 
crops. Finished-iron works are turning out increas- 
ing tonnages and the total production of finished steel is 
at a high level. Purchases of heavy structural material 
can still be given reasonably early attention but manu- 
facturers are more actively engaged than has *een the 
case for some time. Sheet makers are fully sold over 
the first half of next year, and orders for ship plates 
are difficult to place for delivery before April next. 
Rail mills are busily employed, as are also works making 
points, crossings and railway chairs, while plants produc- 
ing pit props, arches and other colliery equipment have a 
great deal of work in hand. 


Scrap.—Large parcels of iron and steel scrap are 





for its production. The possibility of combining hydro- 
electric schemes with irrigation would not be overlooked. 


reaching foundries and steelworks, but good heavy 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTE OF WELDING.—East Scotland Branch: Fri- 
day, December 28, 7.30 p.m., Heriot-Watt College, 
Edinburgh. ‘‘ Non-Ferrous Welding,” by Mr. F. Clark. 
South London Branch: Thursday, January 10, 7.30 p.m., 
County Technical College, Guildford. ‘‘ Application of 
Welding to Agricultural Machinery,” by Mr. C. G. Bain- 
bridge. Birmingham Branch: Friday, January 11, 
7 p.m., James Watt Memorial Institute, Birmingham. 
“‘ Developments in the Technique and Use of Resistance 
Welding,” by Mr. R. W. Ayers. West Scotland Branch : 
Wednesday, January 16, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. ‘‘ Control of Distortion in Welded Ship Struc- 
tures,” by Mr. G. Johnson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday. 
January 1, 5.30 p.m., Institution of Mechanical Engineers. 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Some Prob- 
lems in the Successful Development of a High-Duty 
Engine,”’ by Mr. A. Towle. 


fessor M. L. Oliphant, F.R.S. 


upon-Tyne. 


INSTITUTE OF FUEL.—Wednesday, January 2, 6 p.m., 


Institution of Electrical Engineers, Victoria~-embank- 
ment, W.C.2. 
Gregson. 


“Waste Heat Boilers,’ by Major W. 


INSTITUTION OF LOCOMOTIVE ENGINEERS,—Wednes- 


day, January 2, 6 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. “A 
Modern Locomotive History. Ten Years’ Development 
on the L..M.S.—1923 to 1932,” by Mr. E. 8S. Cox. 


INSTITUTION OF MECHANICAL ENGINEERS.—Midland 


Branch: Thursday, January 3, 6 p.m., Grand Hote}, 


Birmingham. Meeting with INSTITUTION OF ELECTRICAL 
ENGINEERS. “ Utilisation of Nuclear Energy,” by Pro- 
North-Eastern Branch : 
Monday, January 7, 6 p.m., Mining Institute, Newcastle- 
“Power Stations of the Future,” by Mr. 
G. H. Martin. South Wales Branch : “Tuesday, January 
8, 6 p.m., South Wales Institute of Engineers, Park- 
place, Cardiff. ‘‘ The Scientist in War-Time,” by Sir 
Edward V. Appleton, F.R.S. Scottish Branch: Thursday, 
January 10, 7.30 p.m., Royal Technical College, Glasgow. 
Annual Meeting. Institution: Friday, January 11, 5.30 
p.m., Storey’s-gate, St. James’s Park, S.W.1. Repetition 
of “‘The Early History of the Whittle Jet-Propulsion 
Gas Turbine,” by Air Commodore Frank Whittle (ticket 
holders only). North-Western Branch: Saturday, Janu- 
ary 12, 2.30 p.m., Engineers’ Club, Manchester. Annual 
Meeting. Presidential Address by Professor Andrew 
Robertson, F.R.S. North Eastern Graduates’ Section : 
Saturday, January 12, 2.30 p.m., Newcastle and Gates- 
head Gas Company, Grainger-street, Newcastle-upon- 
Tyne. “ Blast Furnaces,” by Mr. A. J. Suggit. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 4, 6.30 p.m., 39 Victoria-street, S.W.1. Discussion 
Groups. North-Western Section: Saturday, January 5, 
2.30 p.m., 16, St. Mary’s Parsonage, Manchester. Chair- 
man’s Address: ‘“‘ Ideas in Engineering,” by Mr. A. N, 
Haworth. Institution: Friday, January 11, 6.30 p.m.. 
39, Victoria-street, S.W.1. “* Magnetic Compasses in 
Ships, Aircraft and Armoured Vehicles,” by Messrs. D. A. 
Turner and A. Hine. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales Centre : Monday, January 7, 6 p.m., Royal 
Institution, Colquitt-street, Liverpool. “* Operational 
Control of Electricity Supply Syst ” by M Ww. 
Kidd and E. M. 8. McWhirter. London Students’ Section : 
Monday, January 7,7 p.m., Victoria-embankment, W.C.2. 
“ Electrical Measurement of Temperature,’ by Mr. R. J. 
Redding. North-Western Centre: Tuesday, January &. 
6 p.m., Engineers’ Club, Manchester. ‘ Notes on Trans- 
former Practice,”’ by Mr. A. G. Ellis. Transmission Sec- 
tion: Wednesday, January 9, 5.30 p.m., Victoria-em- 
bankment, W.C.2. ‘‘ Steel Tower Economics,” by Mr. 
P. J. Ryle. Scottish Centre: Wednesday, January 9, 
6 p.m., Heriot-Watt College, Edinburgh. ‘“‘ Frequency 
Modulation,” by Dr. K. R. Sturley. Installations 
Section: Thursday, January 10, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Control of Electrical Installation 
Work,” by Mr. W. R. Watson. Institution: Monday. 
January 14, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on ‘*‘ Country Road Lighting,’’ opened by Mr. 
Cc. R. Bickneli. 


INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section : Monday, January 7, 7 p.m., Hotel Metropole, 
Leeds. ‘*‘ Electronics in Production Engineering,” by 
Mr. E. W. Forster. Luton Section: Tuesday, January 8. 
7 p.m., Town Hall, Luton. Films on “ Grinding.” 
Leicester Section: Friday, January 11, 7 p.m., College of 
Technology, Leicester. Meeting with INSTITUTE OF 
ECONOMIC ENGINEERS. ‘“‘ Time Study,” by Mr. W. T. 
Laxton-Roberts. 

HvcLL CHEMICAL AND ENGINEERING SOCIETY.—Tues- 
day, January 8, 7.30 p.m., Regal Cinema, Ferensway, 
Hull. Presidential Address: ‘‘ Machines for Tensile 








grades are still in strong demand. 
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VANADIUM IN CAST IRON. 


WHILE vanadium has been found useful as an 
alloying element in steelmaking, less attention appears 
to have been given to additions of the metal to 
cast iron. As, however, certain types of scrap steel 
containing vanadium are now becoming available to 
ironfounders, a review of the somewhat scanty pub- 
lished information relating to the effect of vanadium 
on the structural and physical properties of cast irons, 
and the uses to which vanadium cast irons have been 
applied, is contained in a recent issue of the Bulletin 
of the British Cast Iron Research Association, Alve- 
church, Birmingham. The author of the review, 
Mr. J. W. Granf, states that, in some quarters, claims 
have been made for the use of vanadium in cast iron 
without any substantial evidence. He concludes, 
however, that it is generally accepted that vanadium 
additions improve the mechanical properties of cast 
iron to a degree not exceeding a 25 per cent. increase 
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| in strength, but depending upon the amount added 


and the composition of the base metal. The improve- 
ment, it is pointed out, may be due to three main 
causes, firstly, the possible action of the metal as a 
scavenger; secondly, its influence on the carbides ; 
and thirdly, its effect on entering into solid solution 
with the carbonless constituent of the iron. Moreover, 
vanadium behaves as a carbide stabiliser and, in this 
respect, is generally considered to be more potent than 
chromium. Thus, when vanadium is present, not only 
do the carbides appear to be more stable, but they 
appear to enter into solution with the austenite more 
slowly. The hardness of a cast iron is increased by 
from 15 to 20 Brinell numbers for each 0-1 per cent. of 
vanadium added and the depth of chill is increased. 
For example, a 3-15 per cent. carbon, 1-8 per cent. 
silicon, cast iron can be chilled to give a hardness of 
490 Brinell at the surface, decreasing to 300 at a 
depth of % in. By the addition of only 0-1 per 
cent. of vanadium, the hardness values may be 











ADHESION AND Pryton Bogres or Motor Coacn. 


changed to 510 at the surface and 480 at a depth of 
}in. Among other claims made for vanadium in cast iron 
are that the strength of the iron at high temperatures, 
especially between 400 deg. and 500 deg. C., appears 
to be improved by the presence of the metal, and that 
additions of the element improve the wear-resisting 
properties of cast iron. Thus it is stated that motor-car 
cylinders of vanadium cast iron have been found to 
resist internal wear to a higher degree than those of 
plain irons, and to assume a mirror-like internal polish. 
In his final conclusions, the author states that shrinkage 
and contractions in cast iron are only very slightly 
affected by vanadium additions and that the effect of 
the element on cast iron does not appear to be altered 
by the presence of other carbide-stabilising or hardening 
metals, such as chromium, molybdenum or tungsten, 
which exert theirown actionindependently. Mr. Grant 
adds that additions of vanadium of up to about 0-3 per 
cent. are generally sufficient to give improved proper- 
ties in general-purpose engincering grey-iron castings. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMp.ie Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“‘ The National Provincia] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom £3 5 0 
For Canada— 
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For all other places abroad— 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—d per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible te submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years, 
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HEAVY-OIL ENGINE 
WORKING COSTS. 


Ir is a matter for congratulation that, despite the 
serious dislocation consequent upon the world war, 
the Committee of the Diesel Engine Users’ Associa- 
tion have again collected and classified the returns 
sent in by some of their members, recording the 
performances of the plant for which the senders have 
been responsible for twelve months, ending at 
various dates, during 1944, thereby providing an 
opportunity for all their members to discuss the 
figures thus presented. The work that this involves 
is much greater than is evident at first sight and the 
gratitude expressed to the members of the Com- 
mittee at the annual general meeting, which was 
held in London on Thursday, December 13, is 
thoroughly well deserved. 

When the Association was small in numbers and 
each member was personally known to all his 
confreres, there existed a spirit of fraternal emula- 
tion which encouraged a friendly rivalry in the 
attainment of the best working results and in those 
circumstances, it was unnecessary to do otherwise 
than name the respective plants. With the greater 
number of members to-day, at home and abroad, 
however, a tendency towards anonymity has 
become evident, and there is little doubt that many 
more engineers who operate Diesel-engine plant 
would send in their returns if these were referred 
to by a number rather than by the name of the 
actual undertaking. However much it may be 
deprecated, it is a fact that comparisons may be 
thought detrimental to individual interests. If this 
suggestion could be given sympathetic consideration 
by the Committee, we believe the result would be 
that, instead of only 56 Diesel installations figuring 
in the D.E.U.A. annual report, there would be a 
very definite increase in numbers and thereby in 
interest, so that, in a year or two, its scope might 
well compare with that of the corresponding report 
of the Sub-Committee on Oil Engine Power Costs, 
issued by the American Society of Mechanical 
Engineers,* which, by a coincidence, reached us 
almost simultaneously with that of the Diesel 
Engine Users’ Association. 





* Report on Oil-Engine Power Cost for 1943. The 
American Society of Mechanical Engineers, 29, West 
39th-street, New York, N.Y., U.S.A. [Price 1.25 dols.] 





The raison d’étre of both reports is to give the 
recipients carefully compiled information, in com- 
parable terms, of other Diesel engines working 
under their respective operating conditions. In 
electricity generating plants, the daily log records 
the measured quantity of fuel oil by volume, usually 
at hourly intervals, and also the number of units 
generated during the identical period; thus, at 
every reading, the attendant can see readily how 
many units are generated for each gallon of fuel oil 
consumed. From this information, the plant super- 
intendent can make computations on whatever 
lines he may prefer, but the basic facts are the 
gallons and the kW-hours—or, in the case of water- 
works pumping units, the water horse-power-hours. 
The A.S.M.E. report, which embraces returns from 
149 Diesel installations, includes graphs of these 
fundamental logged quantities based on running- 
plant load factor, and each plotting is marked with 
the numeral which gives the key to the plant 
concerned, different symbols on the chart showing 
whether the engine works on the two-stroke or 
four-stroke cycle, whether the fuel injection is 
mechanical or by compressed air, and whether 
atmospheric or pressure charging is used. The 
D.E.U.A. report gives similar information and a 


~~ chart, but the consumptions are expressed in pounds 


per kWh. No doubt, this is the more correct from 
an academic standpoint, but the kWh per gallon 
do indicate directly to the man who logs the records 
how his plant is behaving. ; 

It is interesting that, after allowing for the 
difference between the Imperial and the U.S. 
gallon, the respective graphs, when redrawn, show 
similar dispersion on the basis of running-plantioad 
factor. For example, at 66 per cent. load factor, the 
D.E.U.A. graph shows the mean of the 56 installa- 
tions as 0-626'lb. per kilowatt-hour (equivalent 
to 14-4 units per gallon of 9 lb.). The A.S.M.E. 
graph for 66 per cent. of the running plant load 
factor shows a similar aggregation at 12 kWh 
per U.S. gallon, equivalent to 14-4 kWh per 
Imperial gallon. These are mean performances of 
many differing types of engines, but better results 
from individual types are shown up to 16-6 kWh 
per Imperial gallon. For waterworks pumping plant, 
the D.E.U.A. average is 15-9 water h.p.-hour 
per gallon for the 12 stations enumerated, the actual 
range being from 22-4 to 11-4—the latter for two- 
stroke crankcase-compression engines. Equal re- 
sults, however, are recorded on this basis for wide 
differences in running-plant load factor, suggesting, 
in accord with the results of many acceptance trials, 
that between, say, two-thirds and three-quarters 
luad, the curve of combustion and mechanical 
efficiency is very flat. When it is realised that such 
results as are reported relate to aggregations of new 
and old units, the latter still giving reliable service 
under very dissimilar local conditions, the annual 
reports can only be accepted as being short of the 
best that the modern Diesel engine with mechanical 
injection is capable of when coupled to efficient 
generators or pumps. 

There seems to be considerable divergence in the 
rate of consumption of lubricating oil. The D.E.U.A. 
records, among other information on this subject, 
that 51 engines with mechanical fuel injection give 
the ratio of 85 of fuel to 1 of lubricating oil inclusive 
—presumably, inclusive of the generator als» ; but 
for individual plants (not individual engines), this 
ratio varies from 165 to 65. In waterworks pumping 
plants, the mean ratio is given as 107 of fuel to 1 
of lubricating oil, the range being from 306 to 50, 
the latter being again a two-stroke crankcase- 
compression unit. The A.S.M.E. returns show a 
similarly wide divergence, the high spot being as 
much as 395 to 1 for three four-stroke mechanical- 
injection engines, while there are several others 
with ratios of more than 200 gallons of fuel to 1 gallon 
of lubricating oil. The high figure of 395 was 
achieved by recovering, by batch reclamation, 
44 per cent. of all the lubricating oil used. 

The D.E.U.A. report offers the advantage that 
it enables the percentage costs of power production 
to be appreciated for the period covered. The 
average percentage cost of ten mechanical-injection 
Diesel engines for fuel and lubricating oil is 67-5 
per cent. of the total cost. When the item of wages 
is added, this becomes 91 per cent., leaving 9 per 
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cent. to cover stores, repairs and other outgoings. 
Reviewing the several returns of the ten plants, 
it is found that the range is surprisingly close for 
eight of them. For mixed plants (mechanical and 
air injection), the mean of 19 installations shows 
fuel and lubricating oil as 72 per cent. The addition 
of wages brings this up to 84-8 per cent., leaving 
15-2 per cent. as the cost of repairs, stores and 
other items. Overseas stations, on a similar per- 
centage basis, show 73-6 per cent. for fuel and 
lubricating oil, and 84 per cent. when wages are 
added, leaving again 16 per cent. for repairs, etc. 
For waterworks pumping plant, the relative per- 
centages of the same items in the total costs shows 
a difference, fuel and lubricating oil amounting to 
74 per cent. of the total ; with wages, this increases 
to 92 per cent., leaving only 8 per cent. to cover 
stores, water and repairs. These figures, also, refer 
to the mechanical-injection type of engine. For 
installations containing both air-blast and mech- 
anical-injection engines, the mean percentage works 
out to about the same—73-6 per cent. for fuel and 
lubricant, or 90 per cent. with wages added; the 
percentage of repairs, etc., is, therefore, 10 per cent. 
In the A.S.M.E. returns, no attempt is made to 
find a mean average for similar installations, as in 
the D.E.U.A. records; but, taking random indi- 
vidual plants with no complication due to multiple 
duties, it would appear that fuel, lubricating oil and 
wages are about 85 to 90 per cent. of the total 
production costs, showing general agreement with 
the D.E.U.A. figures as far as percentages are 
concerned. 

The A.S.M.E. report contains much information 
of importance in tabular form within the ordinary 
page dimensions, and for this reason it is much 
handier for reference within the usual circum- 
scribed area of a plant engineer’s desk. The portion 
dealing with comparative costs over a series of years, 
for each plant concerned, is very valuable as showing 
how and to what extent changing conditions have 
affected individual items of running costs on the 
basis of units generated. It would be much appre- 
ciated, we feel sure, if this feature were copied by 
the D.E.U.A. Committee, whose members point out 
in the report the inadequacy of their present method 
of recording these particulars when conditions vary 
greatly from peace to war, and vice versa. 

Both reports include technical information about 
the individual units and record experiences which, 
in certain cases, point to weaknesses in design, 
requiring special attention. From the A.S.M.E. 
report it would appear that most of these undesirable 
features refer to the old type of surface-ignition 
two-stroke engine with crankcase scavenging. The 
D.E.U.A. report reproduces the comments made by 
members to accompany their respective contribu- 
tions. These are of considerable interest when 
reference is also made to technical details of engine 
performances tabulated elsewhere in the report 
for the units concerned. The comparison of cylinder 
dimensions with rated brake horse-power output, 
the rating in terms of brake mean effective pressure, 
and the sizes of main and big-end bearings—with 
running clearances—constitute information of value 
to makers and users alike. All things considered, 
it may be said that the Committee of the D.E.U.A. 
have continued to give the sort of information 
which the members can use to their mutual benefit ; 
but, in view of the vast number of British-made 
Diesel engines now working at home and abroad, 
it is to be hoped that steps will be taken to attract 
returns from the many other users who, as suggested 
earlier, undoubtedly would prefer that their plants 
should be numbered rather than named. 


In a separate report, the A.S.M.E. Committee 
give figures relating to the high-speed compression- 
ignition engines used in commercial vehicles. War 
conditions prevented these from being brought 
up-to-date, but the importance of collating informa- 
tion on some uniform basis is recognised and, it is 
stated, this will be proceeded with during the coming 
years. The D.E.U.A. returns deal only with sta- 
tionary plants. The hope may be expressed that the 
statistical department of the Society of Motor 
Manufacturers and Traders may find it possible to 
collect and publish comparative records from muni- 
cipal and public-service commercial vehicle opera- 
tors. It should be well worth while. 





WEATHER AND ELECTRIC 
POWER SYSTEMS. 


ALTHOUGH, in comparison with some other coun- 
tries, very severe storms are uncommon in Great 
Britain, they are not unknown and the possibility 
of their occurrence has to be taken into considera- 
tion in the design and construction of the overhead 
electric-distribution network on which the industrial 
activity of the country is becoming more dependent 
every year. That a high degree of realiability has 
been attained is shown by the fact that in the last 
twenty years there have been only about ten cases 
of total interruption of supply owing to breaking of 
overhead conductors on the grid system, which has 
a total length of about 20,000 miles of high-voltage 
line. The two worst storms in the twenty-year 
period occurred in 1933 and 1940, and during the 
first of these, overhead-line supports were completely 
uprooted in North Wales. This is a most unusual 
occurrence, the commonest form of severe damage 
being the breaking of conductors, although the 
bending of cross-arms and the buckling and collapse 
of supports may also take place. It is possible 
that some of the few breakdowns would not have 
occurred had more robust overhead-line construction 
been employed, but like all other engineering pro- 
blems, the design of transmission lines has to be 
related to economic considerations. An overhead 
line which would stand up to any conceivable 
weather conditions might be so costly that it could 
not be built at all. As “the record of reliability 
and safety of overhead lines in this country is 
perhaps the best in the world,” it is clear that the 
design policy followed is the right one. 

The above quotation is taken from a contribution 
made by Mr. H. W. Grimmitt, of the Electricity 
Commission, to a discussion on “‘ Weather and 
Electric Power Systems,” at a joint meeting of the 
Institution of Electrical Engineers and the Royal 
Meteorological Society on October 18. Mr. Grim- 
mitt was particularly concerned with the effect of 
ice storms on overhead lines, but there are other 
causes of interruption of supply, of which thunder- 
storms are the most important. It was stated by 
Mr. J. S. Forrest, of the Central Electricity Board, 
that 60 per cent. of overhead line breakdowns are 
due to lightning, which is also responsible for a large 
proportion of transformer failures. The effect of 
lightning is, in general, the cause of the breakdown 
of insulation, whereas the ice storms with which 
Mr. Grimmitt was concerned are mainly responsible 
for mechanical failures. The Electricity Commis- 
sioners’ regulations require that a high-voltage line 
shall withstand a wind pressure of 8 lb. per square 
foot when carrying a 3-in. radial thickness of ice, 
the weight of ice being taken as 57 Ib. per cubic foot. 
This pressure acting on the projected area of the 
cylinder of ice represents a wind velocity of 50 m.p.h. 
It is generally assumed that when ice forms on 
conductors, the wind velocity rarely exceeds 50 
m.p-h., but in the great ice storm of 1933 a velocity 
of 74 m.p.h. was recorded. When free from ice, 
the lines will withstand a wind velocity of 80 miles 
an hour, with an ample factor of safety. 


Ice deposits form on conductors during snowfalls 
when the temperature is just above freezing point 
and the fall is followed by a cold wind which freezes 
the snow and causes it to adhere to the line. The 
deposit may form up to a maximum diameter of 
5 in. on any conductor, irrespective of its size and 
material. Its density is estimated at two-thirds 
that of solid ice. At heights above 1,000 ft., ice 
formation may be expected every winter with a 
N.N.W. wind, but the phenomenon is frequent only 
in the Pennines and South Wales. In North Wales 
and a strip of country passing down the centre of 
England, it is infrequent and in the east and south- 
west sleet storms are very uncommon. The data 
available are not sufficient to delimit corresponding 
areas in Scotland, but there has been little serious 
damage in that country. Mr. Grimmitt suggests 
that this may be explained partly by the fact that 
the transmission lines pass through valleys and are 
better protected than those in some parts of England. 

When an ice deposit forms, it may be sufficiently 
heavy to break the line or bend the cross arms, 
but the most frequent type of damage is caused by 





ice falling off a conductor which, after shedding the 
weight, rises abruptly and comes into contact with 
higher conductors, resulting in a short-circuit 
which may burn, or rupture, the line. Mr. Grimmitt 
referred to a curious phenomenon, the cause of 
which has not been explained satisfactorily, but is 
rare in this country. It may occur with lines free 
from ice, but is usually associated with a light ice 
coating. During this phenomenon, known as 
“ galloping,” the conductors jump and dance 
violently for long periods and for no apparent 
reason. When conductors come into contact owing 
to the shedding of an ice deposit, it is clear that 
not only may burning or fracture take place, but 
that very undesirable voltage surges may occur, 
of the type which are more generally associated 
with lightning discharges. These may lead to 
insulation failures which are responsible for the 
greatest number of breakdowns or interruptions. 

The conditions which may be created by sleet 
storms or thunderstorms are difficult to deal with, 
but some precautionary measures can be taken if 
meteorological forecasts are available. Before men- 
tioning these, however, reference may be made 
to the possible influence of weather on the load. 
This is a matter in which reliable weather forecasts 
may be of considerable assistance in arranging an 
operating programme. Mr. Forrest gave an illus- 
tration of the effect of weather on demand. The 
total loads generated in south-west England on 
two days, separated by only a week, January 29 
and February 5, 1945, showed, for a drop in mean 
temperature of 25 deg. F., an increase of 22 per 
cent. in peak load and 3] per cent. in mean load. 
This very considerable change in demand was 
attributable entirely in increase in the heating load, 
which was responsible for the addition of 400,000 kW 
to the peak. 

The weather forecasts of most value to operators 
of electric-power systems are those dealing with 
sleet storms, thunderstorms and sudden falls in 
temperature. High accuracy is desirable but long- 
period forecasts are not required. An accurate and 
definite 12-hour or even 6-hour, forecast is much 
more valuable than a 24-hour, or 48-hour, forecast 
of doubtful accuracy. If the weather situation 
changes after a forecast has been issued, the fact 
should be notified immediately and the forecast 
cancelled. The only preventive action which can 
be taken in the case of imminent glazed frost is to 
circulate heavy currents through exposed trans- 
mission lines and as this may necessitate taking 
them out of service, the action could not be contem- 
plated unless confidence were felt in the accuracy of 
the forecast. In the case of thunderstorms, it is 
sometimes possible to make circuits lying outside 
the threatened area available as an alternative means 
ofsupply. Transformers not essential for immediate 
load requirements may also be switched out. 

In view of the importance of thunderstorm fore- 
casts, the Central Electricity Board has installed 
thunderstorm recorders in various parts of the 
country. These give a continuous record of atmos- 
pheric discharges and provide a warning of the 
probable outbreak of a thunderstorm in a district. 
Their use has enabled data to be collected from which 
the severity and frequency of thunderstorms may 
be assessed. It is obvious that if information 
obtained by such recorders is to be useful to electric- 
transmission operating staffs it must be made 
immediately available. Mr. Forrest states that 
this should be done by means of radio or teleprinter. 
A special case demanding prompt transmission of 
thunderstorm forecasts arose during the flying- 
bomb attacks on London. Very large numbers of 
barrage balloons were deployed in an arc south-east 
of the city and to avoid loss it was necessary that 
the controllers should be continually informed of 
the degree of lightning risk. eh 

Rainfall is not of such importance to transmission 
systems as the other phenomena which have been 
mentioned, although excessively moist conditions 
may lead to flashover of insulators on overhead 
lines and in substations; damp fog is a greater 
menace than rain. As the basis of long-term fore- 
casting, rainfall records are of the first importance 
to hydro-electric systems, but these have long been 
available in the daily, monthly and annual publica- 
tions of the Meteorological Office. 
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THe ‘‘MerRcHant Navy” Crass Locomotives, 
SouTHERN Ratiway. 

At a general meeting of the Institution of Mechani- 
cal Engineers, held on December 14 at the Institu- 
tion, Storey’s-gate, St. James’s Park, London, 
S.W.1, Mr. O. V. S. Bulleid, the Chief Mechanical 
Engineer of the Southern Railway, read a paper 
entitled “Some Notes on the ‘ Merchant Navy’ 
Class Locomotives of the Southern Railway.” 
These locomotives embody many innovations in 
British locomotive practice, notably the high work- 
ing pressure of 280 lb. per square inch, a welded- 
steel firebox with two thermic syphons, and chain- 
driven totally-enclosed valve gear, and Mr. Bulleid 
dealt at length with the way in which these and 
other departures from previous normal practice have 
been employed to overcome the disabilities imposed 
by the British loading gauge and weight restrictions 
on the development of more powerful main-line 
locomotives. The engines were designed before the 
war and the first of the class was constructed during 
the Battle of Britain, while the threat of enemy 
invasion was imminent ; but the work was carried 
forward in spite of these deterrents and the engine 
was completed for service in August, 1941. An 
unexpected tribute to this perseverance was paid 
by a speaker in the discussion, a former prisoner in 
Japanese hands, who described how he and his 
fellow prisoners had been heartened in their captivity 
by receiving a journal containing an article on the 
new engines : a source of great inspiration, he said, 
because it showed that Britain, even in those dark 
days, could find time to devote to technical progress. 
Mr. Bulleid admitted that there had been “ teething 
troubles,” as was to be expected ; but they had been 
overcome ; others, which had been anticipated, did 
not develop—for instance, an adjustment was pro- 
vided for the valve-gear driving chain, but in fact 
there was no need for it. In reply to a suggestion 
that the valve-gear oil bath might lead to over- 
lubrication and heating of the oil by churning, he 
said that very little heat was generated, and the 
oil-bath temperature in service was only slightly 
above that of the atmosphere. 


WaTERLOO BRIDGE. 

The new Waterloo Bridge over the Thames, 
which came into partial use in August, 1942, and 
has been fully open to traffic since November, 1944, 
was Officially “ opened,” on December 10, by the 
Rt. Hon. Herbert Morrison, M.P., Lord President 
of the Council, who had inaugurated the demolition 
of the old bridge on June 20, 1934. John Rennie 
was the engineer of the old bridge, the first stone of 
which was laid on October 11, 1811. It was built 
of Cornish granite and had nine elliptical arches 
carrying a single roadway 27 ft. 6 in. wide with a 
footpath, 7 ft. 6 in. wide, on each side. The piers 
were built on timber piles and it was the failure 
of these piled foundations which caused a settlement 
of the structure in 1923 and led to its eventual 
demolition. For a long time, the narrow 10adway 
had been quite inadequate to the volume of traffic 
crossing the river at this point and, when the 
London County Council decided to build a new 
bridge, they specified that it should be wide enough 
to accommodate six lines. It was decided, at the 
same time, to reduce the number of arches to five, 
toimprove the navigation oftheriver. A temporary 
steel bridge (the spans of which are now erected 
over various waterways in Holland) was built by 
Sir William Arrol and Company, who then demo- 
lished the old structure by taking the weight of 
the arches on suspended centring, except in the 
case of the weak centre arch, which was already 
supported by timber. The foundation stone of the 
new bridge was laid on May 4, 1939. The contractors 
were Messrs. Peter Lind and Company, Limited. 
Work continued uninterruptedly throughout the war 
until the bridge was fully in service; though the 
handrails and lamp standards at present in use are 
only temporary. It is constructed of reinforced 
concrete throughout, the girders being continuous 
over the two spans on each side of the river, with a 
suspended section, 94 ft. long and carried by canti- 
levers, to form the centre span. The width between 
the parapets is 80 ft., the carriageway being 58 ft. 





wide and the two footpaths each 11 ft. The piers 
are founded on hard clay at a depth of about 20 ft. 
below the bed of the river. The spans are carried 
on bearing walls, 83 ft. long and 2 ft. 3 in. thick, 
rigidly connected to solid concrete bearing blocks 
117 ft. long, 27 ft. wide and 6 ft. deep. The bearing 
walls are flexible enough to obviate the need for 
joints between them and the spans, changes in te 
length of the bridge, due to temperature variations, 
being accommodated at expansion joints situated 
at the ends of the bridge and at the suspended 
part of the centre span. The visible piers are shells, 
surrounding and protecting the bearing walls. The 
consulting engineers for the removal of the old 
bridge and the design and construction of the new 
bridge were Messrs. Rendel, Palmer and Tritton, in 
association with Sir Peirson Frank, chief engineer 
to the London County Council and the present 
President of the Institution of Civil Engineers. 
Sir Giles Gilbert Scott, O.M., collaborated in the 
architectural design. The resident engineer was 
Mr. H. F. Nolans, M.A., A.M.Inst.C.E. 


Tue DreseL ENGINE USERS ASSOCIATION. 


On December 13, at the annual general meeting of 
the Diesel Engine Users Association, held at the 
Alliance Hall, London, 8.W.1, the usual “ Report 
on Heavy-Oil Engine Working Costs ” was presented 
by Mr. C. Green, chairman of the Working Costs 
Sub-Committee. Mr. Green is to succeed Mr. A. K, 
Bruce as President of the Association in the New 
Year. Though the attendance at the meeting was 
rather small, the discussion protracted, and is to be 
continued at another meeting. There was general 
agreement that the length of time during which a 
Diesel engine could be operated before cleaning 
became necessary mainly depended upon the rate of 
lubricating-oil consumption, being greatly increased 
by limiting oil consumption to what was barely 
necessary. The experience of Diesel engine users 
with aluminium-alloy pistons seemed to correspond 
fairly closely with that of commercial road-vehicle 
users when alloy pistons were first introduced into 
the petrol engines of ’buses and lorries. The rings 
rapidly increased the width of their grooves, suffer- 
ing much wear themselves in the process, while the 
cylinder bore underwent a lapping process. These 
troubles occurring in petrol engines were attributed 
to poor combustion conditions and the formation of 
flaky carbon deposits. Fitting new cylinders with 
combustion chambers of the turbulent type did 
much to improve the life of rings and pistons. One 
speaker suggested that the crosshead type of 
engine, with cylinders receiving definitely controlled 
amounts of lubricant, was preferable in many. 
respects to the splash-lubricated trunk-piston type. 
Another speaker, discussing the effect of ring wear, 
referred to the well-known oil-pumping action of a 
loose ring. In earlier designs of engine, with five 
or more rings to each piston, oil pumping was not a 
common form of trouble, as the lower rings remained 
a good fit over long periods. The present tendency 
to fit as few as three rings per piston might lead to 
less satisfactory oil control. 


THe Crry anp GuILps COLLEGE ENGINEERING 
Society. 


The 50th anniversary luncheon of the Engineering 
Society of the City and Guilds College was held on 
Wednesday, December 12, at the South Kensington 
Hotel, London, S.W.7, the chair being taken by the 
President, Dr. R. W. Bailey, M.I.Mech.E., who was 
supported by the chairman of the Society, Mr. A. D. 
Longman, and the President of the Imperial College 
Students’ Union, Mr. A. B. Harman. Sir Frederick 
Handley-Page, in proposing the toast of ‘“ The 
Society,” emphasised the value of such associations 
as training grounds in the art of effective speaking 
and commented with approval on the attention 
that was evidently being given by the College and 
the members to the engineering aspects *of aero- 
nautical development. Mr. Longman, in acknow- 
ledging the toast, traced the history and growth of 
the Society, which had been founded by the late 
Professor W. C. Unwin, and expressed the hope 
that it might be possible to resume eventually the 
custom of paying official visits to places of engi- 
neering interest. In former years, some of these 
visits had been organised on an ambitious scale— 





in 1907, for example, a party had visited Canada. 
Another practice which had fallen into abeyance 
was that of holding meetings jointly with the 
engineering societies of King’s College and Univer- 
sity College. Mr. A. B. Harman, in proposing the 
toast of “‘ The Guests,” also referred to Mr. Long- 
man’s remarks on the subject of joint meetings, 
and indicated that steps were being taken to revive 
them. Professor A. A. Hall, who responded to the 
toast, said that the progress of the Society demon- 
strated how British engineering had developed 
traditions of its own, exemplified by the engineer’s 
daily prayer that he might be given strength to 
keep his mouth shut unless he knew what he was 
talking about ; it rested, in fact, on a solid founda- 
tion of sure knowledge and not on forced salesman- 
ship. The future of engineering, he felt, would be 
increasingly in the air, for the stringent requirements 
of aeronautical progress demanded the best that 
could be achieved in every branch of the science. 


THE INSTITUTION OF PROFESSIONAL CIVIL SERVANTS. 


Although no very clear-cut conclusions were to 
be expected from such a wide variety of addresses 
as were delivered during the two days’ conference 
held in London by the Institution of Professional 
Civil Servants on December 15 and 16, the primary 
function of the conference—to draw attention to 
the work of engineers during the war and to the 
important part that they must continue to play 
in peace—was undoubtedly attained. The first 
session, in the afternoon of December 15, dealt 
with the historical development of engineering and, 
after the opening address by the President, Sir 
Richard Redmayne, K.C.B., was presided over by 
Miss Caroline Haslett, C.B.E., who contributed 
a penetrating commentary on the present position 
of the industry. A historical review by Mr. J. 
Foster Petree, Joint Editor of ENGINEERING, was 
followed by addresses by Dr. P. Dunsheath, O.B.E., 
President of the Institution of Electrical Engineers, 
on “ The Professional Engineer”; by Mr. James 
Young, of the Association of Shipbuilding and 
Engineering Draughtsmen, on “* The Technician ” ; 
by Mr. Joe Scott, of the Executive Committee of 
the Amalgamated Engineering Union, on “The 
Skilled Craftsman” ; and by Mr. George E. Shake- 
shaft, President of the London Association of 
Engineers, on ‘“‘ Engineering Apprenticeship.” Mr. 
Ian Mikardo, M.P., took the chair at the morning 
session on December 16, which was devoted to 
‘**The Engineer’s War,” and gave an introductory 
address on “Industry.” Major-General E. B. 
Rowcroft, C.B., C.B.E., Director of the Royal 
Electrical and Mechanical Engineers, then gave the 
first of three addresses on “‘ The Armed Forces,” 
the remaining two being contributed by Captain 
Robert W. Elder, of the Corps of Engineers, United 
States Army, and Captain (E.) I. G. Maclean, 
O.B.E., R.N., Assistant Engineer-in-Chief (Research 
and Development). The concluding paper of this 
session was presented by Mr. T. Emlyn Harris, 
Deputy Director-General, Ordnance Factories (Engi- 
neering), who spoke on “‘ The Civil Service.” The 
afternoon session was presided over by the Dean of 
Canterbury (the Very Rev. Hewlett Johnson, D.D.), 
—who, as Sir Richard Redmayne pointed out, also 
possesses ‘the degree of B.Sc. (Eng.)—and dealt 
with “‘ The Future of the Engineer,” on which the 
Dean contributed an address in which he empha- 
sised the international aspects of the engineer’s 
work. Subsequent addresses were given by Mr. 
J. L. Edwards, M.P., Patliamentary Private 
Secretary to the President of the Board of Trade, 
on “ The Training of Engineers ” ; by Mr. Charles E. 
Boast, O.B.E., Borough Engineer and Surveyor of 
Croydon, on ‘‘ Town Planning”; by Miss V. W. 
Holmes, B.Sc. (Eng.), representing the Women’s 
Engineering Society, on ‘“‘ Women in Engineering ” ; 
and by Mr. George Dickson, O.B.E., managing 
director of Winget, Limited, on ‘Planning in 
Engineering.” A discussion followed the reading of 
the papers at each session and Sir Richard Red- 
mayne, in his remarks at the conclusion of the 
conference, commented particularly on its vigorous 
and constructive character, drawing attention 
especially to the broadening of the engineer’s 
general outlook which it indicated, and the interest 
taken in better training of apprentices. 
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THE REPORT OF THE 
ASTRONOMER ROYAL. 


(Concluded from page 501.) 


From the summarised account of research acti- 
vities at the Royal Observatory given previously it 
might be inferred with some justice that the astrono- 
mical aspects of precise time measurement are as 
perfect as possible and that further advance depends 
upon refinements in the ancillary electrical apparatus 
employed for recording and publishing the signals 
of the time service. The real position, however, 
is that the introduction of quartz crystal-controlled 
clocks as time standards for the Observatory has 
led to so high a degree of precision in the mainten- 
ance of the rate of the passage of relatively short 
periods of time that the limiting factor in the time- 
service is now imposed by the errors to which 
astronomical time determinations are liable when 
they are carried out by conventional types of small 
transit instruments. Authority has accordingly 
been obtained for a photographic zenith tube, 
somewhat on the same lines as an instrument which 
has been successfully used for some years at the 
observatory at Washington, and which it is intended 
shall serve the dual purpose of determining time and 
variation of latitude with higher accuracy than is 
at present feasible at Greenwich. During the past 
year the attention of the Observatory staff has 
been devoted to the detailed design, on kinematical 
principles, of the proposed zenith tube, and— 
always with the general objects of keeping the design 
as simple as possible while ensuring accurate geo- 
metrical location of its essential components—many 
radical departures from the Washington instrument 
have been made which are expected to lead to im- 
proved accuracy and consistence in use. Among the 
more interesting changes, from the mechanical 
engineering standpoint, is the replacement of conical 
bearings by a ball-race for carrying the rotary 
portion of the telescope. Friction and strains 
due to friction will thereby be reduced and weight 
relief will be unnecessary. In the Washington 
instrument, rotation is effected by gears, so arranged 
and actuated that the angular velocity is initially 
small, rises gradually to a maximum, and declerates 
towards zero as the rotation approaches the desired 
half a complete turn. Rotation of the Observatory 
zenith tube is to be achieved by wires which will 
apply a pure torque, the principle of accelerated 
and decelerated angular velocity being achieved bya 
“connecting ” rod with “* dead-centre ” device, which 
is simpler than the complex arrangement of gearing. 

The carriage in which the photographic plates are 
mounted has been radically redesigned and is to be 
traversed, not by a screw, but by an intermediary 
wedge or sine-bar of variable angle, so that the 
speed of traverse across the field can be adjusted to 





suit stars having different zenith distances. The 
zenith tube type of transit telescope incorporates | 
a mercury surface the level of which it is necessary 
to adjust to obtain the best focus. In previous 
instruments it has been usual to raise the mercury 
surface until it just touches a point at the end of a 
rod which has to be swung out of position while the 
telescope is in use. A new, purely optical, method 
of indicating the mercury surface level has been 
developed and proved to give more than adequate 
precision. Provision is made on the setting scale 
to compensate for effects of temperature, and the 
whole arrangement has the desired advantage of 
requiring nothing to be moved for stellar observa- 
tions to be made. Another novel feature is that the 
shutter is made to cover the whole of the object glass 
instead of only the photographic plate. Finally, 
the method of emitting electrical signals from the 
moving carriage is being refined. Hitherto, mecha- 
nically operated electrical contacts have usually been 
employed, but this arrangement tends to produce 
an uncertain degree of backlash. A photo-electric 
system is therefore being substituted whereby signals 
can be sent directly from the carriage without any 
intermediate mechanical linkage. 

The photographic zenith tube is confidently 
expected to effect a valuable and considerable reduc- 
tion in the errors of stellar observations for time 
determinations. Such observations are made on 





stars within a narrow belt around the zenith, most 


of which are faint and will need re-determinations 
for position when the photographic zenith tube 
comes into routine service. The selection of the 
stars to be used for time measurement depends upon 
the latitude in which the instrument is situated and 
is therefore being deferred until the new site for the 
Observatory is decided. Now that the design details 
have been largely settled, however, the construction 
of the instrument itself is proceeding at the works of 
Messrs. Sir Howard Grubb, Parsons and Company. 

Meanwhile attention has been given to the possi- 
bility of increasing the accuracy of time determina- 
tions with the existing horizontal transit telescope. 
The most troublesome, and probably the greatest, 
individual source of uncertainty is the level of the 
instrument, which until recently was established 
with a striding level. A purely optical method of 
measuring the level has accordingly been substituted, 
whereby the instrument level can be determined 
with the telescope in its true position for every star 
observed. Errors inherent in the mounting of the 
telescope tube in its pivots are thus completely 
compensated, but a considerable increase in the 
labour of observation is entailed. 

It is hoped to effect additional, and more embrac- 
ing, improvements in a new type of transit instru- 
ment which has been designed to embody the impor- 
tant feature of a fixed, though adjustable, telescope 


system having its axis horizontal in the east-west | 


direction. Herein the design differs essentially from 
that of the reversible transit instrument and should 
benefit from the omission of pivotal errors and gross 
mechanical disturbances inherent in the latter. The 
fixity of the telescopic system has the further 
advantage of avoiding errors due to flexure and 
thus permitting the use of a considerably greater 
focal length than can profitably be employed in the 
ordinary reversible telescope. Other valuable fea- 
tures of the new instrument, of which an experi- 
mental model is now under construction, are the 
separately controlled subsidiary optical system, 


whereby the light from a star of any declination | 


near the position of meridian transit, is directed 
along the optical axis of the main telescope ; and an 
associated variable-deviation system by means of 
which the light in the telescopic portion of the 
instrument is maintained axial as the direction ot 
the incident starlight rotates. The last-mentioned 
feature increases the tolerances of certain essential 
adjustments and also acts as a micrometer and as 
the agency by which signals are sent to the chrono- 
graph. The fiducial line bisecting the star image is 
not required to move in order to follow the movement 
of the image, nor to be linked with attendant 
mechanical errors to the signalling system as is 
necessary in existing transit instruments. 

Apart from the major scientific problems of the 
time service, the Observatory is responsible for a 
great volume of routine work arising from the supply 
rating and repair of watches and chronometers for 
ships of the British, Canadian and Australian 


navies, and other military services. The Nautical | 


Almanac and Air Almanac are among the most 
important publications of the Observatory, and a 
significant improvement in the representation of 
Brown’s Tables is expected to result from a smooth- 
ing technique applied to the computation of the 
Moon’s longitude and latitude for every 12 hours 


in the ten years 1951 to 1960 which has now been | 


completed. Contact for discussion with users of 
the Air Almanac and Astronomical Navigation 
Tables has proved valuable and stimulating, especi- 
ally since the staff of the Almanac Office has been 
called upon to carry out a variety of computations 
for the Air Ministry in connection with astronomical 
navigation. Associated with navigation is the 
Observatory service of terrestrial magnetic observa- 
tions which is regularly maintained at the Abinger 
Station. The mean values of the magnetic elements 
at Abinger, for four successive years past, are of 
sufficient interest to be tabulated below for com- 
parison and the determination of general trends :— 





Horizontal 
Intensity. 


Vertical 


Intensity. Inclination. 


| 
. | Declination 
Year. w. 





0-18539 
0-18554 
0-18556 
0-18566 


66° 44-3’ 
66° 43-9" 
66° 44-5’ 
66° 44-3’- 


10° 24-8’ 
10° 16-2’ 


| 
i 10° 33-8’ 
| 10° 7-8’ 








Of the remaining Observatory activities, those 
arising from meteorological observations are pro- 
bably the most interesting to engineers, since they 
include the recording of air temperature and 
| evaporation, wind velocity and direction pressure, 
| and atmospheric pollution, in addition to the usua! 
records of rainfall and barometric pressure. A 
few outstanding figures, all referring to the localit, 
of Greenwich Observatory for the year ended 
April 30, 1945, are selected for mention here. Th: 
mean temperature, 50-5 deg. F., was 0-8 deg. F. 
higher than the average for the hundred years 
1841-1940. Temperatures exceeding 80 deg. F. 
were recorded on 18 days, of which 12 were in 
| August, 1944, and one on April 16, 1945, which is 
| the earliest date in April on which the temperature 

has been observed to reach 80 deg. F. at Greenwich 
The lowest temperature, 15-1 deg. F., occurred on 
| January 29, 1945. Temperatures of 32 deg. F. 01 
| lower were recorded on 42 days, of which 22 were 
in January, 1945. The first four months of th 
present year were each remarkable for anomalous 
mean temperature, the deviations from the respec 
tive averages for 100 years being :—January, 
—5-6 deg. F.; February, +6-0 deg. F.; March, 
+4-9 deg. F.; April, +4:4 deg. F. The mean 
temperature for February was the highest for that 
month ever recorded at Greenwich. 

The mean daily horizontal movement of the ai 
| was 268 miles, which is 11 miles a day above the 
| average for the 50 years from 1867 to 1916. The 
| greatest daily movement, 640 miles, occurred on 
| January 18; the least daily movement, 59 miles, 
/was on February 15. The highest wind pressure, 
| 27-0 Ib. per square foot, was registered on Feb- 
|ruary 2. The total duration of bright sunshine 
‘recorded was 1,400-2 hours, which represents 
31-3 per cent. of the possible total. Of 70 entirely 
sunless days, 57 were in the five months November 
to March. During the 12 months, there were 
41 cloudless nights, on which a complete unbroken 
trace of § Ursae Minoris was obtained by the night 
sky camera. The number of nights on which no 
trace of 8 Ursae Minoris was obtained by the night- 
on a further 39 nights the record was not more 
than 10 per cent. of the possible amount. The 
total rainfall during the year was 22-69 in., which 
is 1-64 in. less than the average of the hundred 
| years from 1841 to 1940. Rainfall amounting to 
0-005 in. or more was recorded on 165 days. The; 
wettest month was November, with 3-645 in. 
the driest, May, with 0-614 in. 

Observations of the sun by means of the Obser- 
vatory’s photoheliograph yielded photographs on 
250 days from which records of sunspots are of 
importance in relation to radio reception and are 
reported, along with occurrences of major solar 
flares, to various authorities concerned with wireless 
telegraphy and signalling. The largest group of 
sunspots, just exceeding one-thousandth of the 
sun’s hemisphere, crossed the sun’s disc between 
December 8 and 20, 1944. On December 16, a 
magnetic storm of the designation “ great” was 
recorded at Abinger. The mean sunspot number 
for the year is 16, which compares with 10 for the 
previous twelve months. 


This short account of the activities of the Royal 
Observatory for the past year omits all mention of 
|a great volume of purely astronomical work of 
| great importance. Nevertheless, among the general 
| conclusions to be drawn from the Astronomer Royal’s 
|Report is the remarkable one that electronics 
| sooty plays an extraordinary part both in the 

pursuit and application of astronomy, and may be 

| expected to become of increasing significance in the 
future. Perhaps the most notable other conclusion, 
for which evidence appears in every section of the 
work described, is the essential importance of the 
Observatory both to the nation at war and to the 
advance of international science as a whole. 














SPECIAL GRINDING MACHINES.—We have received 
from Messrs. The Churchill Machine Tool Company, 
Limited, Broadheath, near Manchester, two well illus- 
trated booklets describing the thread-grinding machines 
and the crankshaft re-grinding machine, respectively, 
manufactured by them. In both booklets, the construc- 
tion, capacity and characteristics of the machines are 
dealt with in considerable detail. 
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OBITUARY. 


DR. E. F. ARMSTRONG, F.R.S. 


Dr. EDWARD FRANKLAND ARMSTRONG, whose 
death, we regret to record, took place after an 
operation on December 14, had attained a high 
position as a technical leader in the sphere of 
chemical industry. He was the eldest son of the 
late Professor H. E. Armstrong, F.R.S., and was 
born in 1878. After receiving his education at 
St. Dunstan’s College, Catford, he studied chemistry 
at the Royal College of Science and the Central 
Technical College, and then went to Germany, 
where he worked under Professor Claisen at Kiel 
University and subsequently under Professors 
van’t Hoff and Emil Fischer at Berlin University, 
gaining the Ph.D. degree of the latter institution. 
After spending four years abroad, Armstrong 
returned to the Central Technical College. In 1905, 
Dr. Armstrong became chief chemist to Messrs. 
Huntley and Palmers, Limited, Reading, and, in 
1914, joined the firm of Messrs. Joseph Crosfield 
and Sons, Warrington. In the following year, he 
was appointed managing director of this firm and 
of Messrs. William Gossage and Sons, Limited, 
Widnes. In 1925, he was made managing director 
of the British Dyestuffs Corporation, Limited, 
Manchester, and continued in this capacity until 
1928, when he returned to London and practised as 
a chemical consultant. 

Dr. Armstrong’s research work covered a wide 
field, including investigations on carbohydrates and 
enzyme action, catalysis and hydrogenation. During 
the war he was Scientific Adviser to the Ministry 
of Home Security and a member of the Civil Defence 
Research Committee. He served as President of 
the Society of Chemical Industry from 1922 to 1924, 
chairman of the Association of British Chemical 
Manufacturers from 1930 until 1933, chairman of the 
British Standards Institution during the years 1934- 
35 and 1937-38, and President of the Royal Society 
of Arts from July, 1943, until July, 1945. He was 
a D.Sc. of London University and an LL.D. of the 
University of St. Andrews. He was elected a 
Fellow of the Royal Society in 1920 and served as a 
vice-president in the period 1942-43. He was also 
a Fellow of the Royal Institute of Chemistry, a 
‘ellow of the City and Guilds Institute, and a 
member of the Institution of Chemical Engineers. 





THE REV. A. J. STUBBS. 


WE regret to record the death of the Rev. A. J. 
Stubbs, which occurred at Croydon on Saturday, 
December 8, at the age of 84. Arthur James 
Stubbs was born on July 20, 1861, and was educated 
privately, afterwards serving for a short time in 
an architect’s office. In 1880, he entered the Engin- 
eering Department of the Post Office as a pupil of 
Sir William Preece and was subsequently specially 
selected by the Civil Service Commissioners as a 
member of the permanent staff. In 1888, he was 
promoted to the position of Technical Officer 
(Second Class) and was given charge of the drawings 
and designs section of the department. He also 


assisted Sir William Preece in his consulting engin- | 


eering practice. In 1899, he became a Technical 
Officer (First Class) and two years later was ap- 
pointed examiner in telegraphy and telephony to 
the City and Guilds of London Institute. In the 
same year he was promoted to the position of 
superintending engineer of the Metropolitan North 
District, and in 1907, was advanced to the position 
of assistant engineer-in-chief. He held this post 
until his retirement in 1921. 

Stubbs subsequently became a partner with the 
late Sir Charles Bright and Mr. A. H. Seabrook in 
the consulting engineering firm of Sir Charles Bright 
and Partners. This partnership, however, was 
dissolved in 1931, and he was then ordained as a 
clergyman in the Church of England. In collabora- 
tion with Sir William Preece, Stubbs was author 
of the standard ‘“‘ Manual of Telephony.” He 
was elected an Associate of the Institution of 
Electrical Engineers in 1888 and was made a member 
in 1903. He also served on the Council of that body. 
He was elected a member of the Institution of Civil 
Engineers in 1909. 





CORROSION OF STEEL SALT-BATH 
POTS BY MOLTEN ALKALI 
NITRATES.* 


By R. J. Box, B.Sc. (Eng.) (Met.), A.R.I.C., and 
B. A. Mippuieton, B.Sc., A.R.1.C. 


Tue work described in this paper follows on an 
industrial scale certain aspects of the experimental 
work of Lloyd and Chamberlain.t without which it 
would not have been possible to make serious progress. 
It is based on observations during several years on 
salt-bath furnaces in a group of factories. These salt 
baths are used for the heat treatment of Duralumin- 
type alloys operating at the following temperature 
ranges; (1) solution treatment or normalising, 490 deg. 
to 500 deg. C. ; and (2) annealing, 360 deg. to 400 deg.C. 
(generally held at about 380 deg. C.). Temperature- 
recording equipment employed on such baths is 
required to have an accuracy within +1 per cent. of 
the scale reading at the temperature of operation, and 
this is rigidly adhered to. All furnaces are gas-fired 
with certain main features of design common to all. 
They are fitted with welded or bolted steel casings 
lined with firebrick, and are fired the complete length 
of either side with burners at intervals of about 1 in. 
Between the burners and the pot a firebrick baffle is 
placed so as to direct the flames and hot gases upwards 
to a sloping throat and so down past the pot to a longi- 
tudinal ventral flue communicating at one or both 
ends via a vertical pipe to atmosphere. This design 
has the effect of reducing to a minimum the possibility 
of local overheating. Lids made of steel sheet, with 
lagging and designed for manual operation, are fitted in 
all cases. 

Throughout the factories under review mild steel or 
boiler-steel pots were in use. These were made from 
sheet with arc-welded seams and fall into three broad 
categories : T I.—Large rectangular pots made of 
flat sheets welded together. Ratio of depth to width 
slightly in excess of unity. Type II1.—Medium-size 
pots about 9 ft. long, 3 ft. deep and 21 in. wide. Ratio 
of depth to width high. Sides and bottom made from 
one formed sheet, with flat ends welded on. Type III. 
—Medium-size pots about 8 ft. long, 21 in. deep and 
2 ft. 9 in. wide. Ratio of depth to width less than 
unity. Construction asType II. It is regrettable that 
analytical details of the metal employed were not 
obtained, but while the experimental work indicated 
that local impurities in the steel were probably respon- 
sible for a given spot being attacked by the salts, a 
practical solution of this aspect has already been 
indicated by Lloyd and Chamberlain (loc. cit.), namely 
the use of ingot iron, and since some baths were fitted 
with ingot-iron pots observations as to their behaviour 
were possible. 

The salts used to fill the pots were basically of the 
same type, i.e., equimolecular sodium-nitrate/potas- 
sium-nitrate eutectic mixtures, with one variant con- 
taining up to 14 per cent. of sodium nitrite in place of 
sodium nitrate. All were commercially available, and, 
being relatively low in impurities, particularly chlorides, 
were suitable for use in the furnaces. It was always 
possible to purchase under a guarantee that the chlorine 
ion would not exceed 0-18 per cent., and certain 
suppliers were able to improve on this at a higher cost. 
No special advantage is claimed for the eutectic mixture, 
except that mechanical strain on the pot is reduced by 
the low freezing point so obtained. As already men- 
tioned, the commercial supply contained 14 per cent. 
of sodium nitrite, which lowered the freezing point 
still further and at the same time enabled observations 
to be made on the effect of deliberate additions of 
nitrite. Lloyd and Chamberlain’s experiments (Joc. cit.) 
had indicated that such an addition might be advan- 
tageous in preventing pot corrosion. 

Lloyd and Chamberlain’s work suggested that daily 
analyses for the following constituents would be of 
assistance: Chloride ion, nitrite (expressed as a per- 
centage of NaNO,) and alkalinity (expressed as a per- 


centage of NaOH). It soon became apparent, however, 


that the nitrite figure was not essential and it was 
dropped ; the chloride was checked only once a week, 
since it did not change very much. Apart from deli- 
berate additions, nitrite salts are formed from molten 
nitrates, and up to a point were found to move in 
sympathy with the alkalinity, but the rate of formation 
fell off rapidly and the test was therefore dropped. 
Checks on chloride were, however, maintained, mainly 
with the view to covering the possibility of salts with 
high chloride content coming into use. Tests,on bath 
samples were used rather than on the salts as delivered, 
owing to the formidable problems involved in sampling 
l-ewt. bags of salt received mixed ready for use. 

The analytical results obtained are of an irregular 





* Paper presented at the annual general meeting of the 
Iron and Steel Institute, held in London on July 11 and 
12,1945. Abridged. 

+ Jl. I. and S. Inst., vol. 142, page 141P (1940) and 
ENGINEERING, vol. 150, page 458 (1940). 


nature and rarely form a smooth curve if plotted 
graphically, which is the most informative way of 
recording them. Among possible causes of this the 
following are thought worthy of note: (1) analytical 
errors, which are significant because of the small 
amounts sought; (2) regular topping-up with fresh 
salts to make good drag-out losses; (3) failure to 
obtain a representative sample. No attempt was made 
to deal with cause (1), since the standards employed 
were those commonly maintained, and more refined 
methods were out of the question during war-time ; 
besides, it was not considered to be as serious as causes 
(2) and (3). Topping-up has a considerable effect, 
particularly where shift work is in force. In one case 
additions of 1 cwt. of salt were made per 24 hours on 
a bath holding 7 tons of salt, and these heavy additions 
effectively masked a rapid rise in alkalinity. Taking a 
representative sample from a molten bath presents 
no problems, but evidence was obtained that segregation 
occurred on solidification and the whole of the sample 
had to be used for analysis. As a result it was 
necessary to reduce the weight of the sample to about 
40 grammes, dissolve it in 500 ml. of distilled water, 
and take suitable volumes for each determination. 
Before leaving the general discussion of salts, it should 
be noted that restrictions in the supply of potassium 
nitrate lead to all baths going over to sodium nitrate 
with or without additions of up to 7 per cent. of sodium 
nitrite. The standards for maximum impurities have 
been maintained, however. In the record of observa- 
tions which follows, each factory has been dealt with 
reparately, and, apart from details of design peculiar 
to the plant under discussion, analytical results and pot 
corrosion are considered. 

Factory A.—The salt baths in this factory were 
manufactured and installed by supplier X; one was 
an annealing and the other a normalising bath. The 
pots were of Type I, made of boiler plate. The tem- 
perature recorder was a base-metal couple and sensitive 
galvanometer graduated in degrees Centigrade. The 
thermostat consisted of a base-metal couple operating a 
motorised gas valve through arelay. The basket was of 
wire mesh on an angle-iron frame. The salts consisted 
initially of a eutectic mixture of sodium and potassium 
nitrates, but this was modified after a short time by an 
addition of sodium nitrite. The salts were purchased 
under a guarantee that the chlorine ion content did not 
exceed 0-18 per cent. The analyses, some months 
after starting up, are shown in Table I. 

















TABLE I. 
~ P Sodium | Alkalinit 
_ Bath. Chloride. | Nitrite. | as NaOH 
| 
| Per cent. | Per cent. | Per cent. 
Normalising .. “ .-| 0-13 | 5°86 0-17 
Annealing . . 0-14 | 6-27 0-30 





During the first three months of a total life of 13 
months the alkalinity in the normalising bath rose 
at a uniform rate from 0-1 per cent. to about 0-5 per 
cent. and then levelled off for about three months. 
Thereafter it fell gradually to about 0-35 per cent. 
during a further four months, when a new basket was 
installed. The angle-iron framework of the old basket 
was heavily corroded, but the wire mesh had not been 
attacked at all. Apart from one or two points in the 
sides, the pot had not been attacked. These points 
were located about half-way up the sides and near one 
end of the pot. The depth of penetration was small 
compared with the thickness of the pot wall (1 in.) 
and it was put back into use again. 

After further service amounting to 13 months in 
all the pot was replaced by a new one, as it had been 
in use continuously on a 24-hour basis. The corrosion 
already noted had progressed further, penetrating to 
about one-third of the wall thickness. The new pot 
perforated in three months, although there was no 
significant change in alkalinity. Investigation sug- 
gested that the increase was probably masked by heavy 
topping-up. Quantities of 1 cwt. to 2 cwt. were being 
added daily to a bath holding 7 tons of salt. The 
old pot was descaled inside and out and re-installed. 
After a second term of six months the salt broke 
through, thus ending a working life of about 19 months. 
In both pots perforation occurred about half-way up 
the side of the pot, roughly midway between the centre 
and the end. 

At the time of the second failure a second normalising 
bath was started, of identical design to the first one, but 
made of ingot iron, filled with sodium nitrate + 7 per 
cent. sodium nitrite. Analytical dgtails of essentials 
at the commencement were : chloride, 0-09 per cent. = 
sodium nitrite, 6-2 per cent.; alkalinity as NaOH, 
0-03 per cent. During a period of eight months the 
alkalinity rose gradually from 0-01 per cent. to 0-08 
per cent.; an inspection of the interior after that time 
afforded no evidence of heavy corrosion such as would 
lead to perforation, but only a loosely adherent fine 





red oxide of iron was observed. To date, this pot has 
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been in use day and night for 20 months without failure 
or significant rise in alkalinity. The alkalinity in the 
annealing bath rose gradually from 0-01 per cent. to 
about 0-35 per cent. in 24 years, and at no time was 
serious corrosion, leading to perforation, observed. 
Factory B.—The two salt baths in this factory, one 
for the normalising treatment (No. 1 bath) and the other 
(No. 2 bath) for the annealing treatment, were manu- 
factured by supplier Y and installed by the factory 
staff. The pots were of Type II, made of mild steel. 
The temperature recorder consisted of a mercury-in- 
steel thermometer, and the thermostat, of a liquid in 
a metal bulb operating a gravity gas-pressure valve. 
The basket was of wire mesh on an angle-iron frame. 
The salts were a low-impurity eutectic mixture and 
the analyses, at an early stage, are shown in Table IT. 


TABLE II. 





Sodium 
Nitrite. 


Alkalinity 
|} as NaOH. 
| 
| | | 

Per cent. | Per cent. | 
Normalising .. i --| O13 | 4:24 | 
Annealing... - --| 0-13 | 3-66 

| 


Chloride. 





Per cent. 
0-33 
0-35 





The baths were repeatedly changed over from 
normalising to annealing and vice versa. In both, the 
alkalinity rose fairly rapidly to 0-3 to 0-4 per cent., 
with the normalising bath (No. 1) slightly in the lead. 
From this figure there was no significant move up or 
down, except that when the functions of the two baths 
were changed over after about six months their relative 
positions with respect to alkalinity became transposed 
during the next three months. A somewhat abrupt 
rise in alkalinity of No. 1 bath, noted at the commence- 
ment, led to an inspection of the normalising pot. 
It was found to be free from corrosion, but the iron 
framework of the basket had been attacked. After 
two years’ service the then normalising pot perforated 
without any change in alkalinity. Corrosion was found 
to have taken place over a fairly large area about half- 
way up the rear wall of the pot near one end. 

Factory C.—The two salt baths in this factory, both 
for normalising, were manufactured by supplier Y and 
installed by the factory staff. The pots were of Type 
IT and made of mild steel. The temperature recorder 
was a base-metal thermocouple, operating a sensitive 
galvanometer graduated in deg. C. The thermostat, 
basket and salts employed were as at factory B. The 
analyses, at an early stage, are shown in Table III. 


TABLE IIT. 





| Sodium | Alkalinity 
Chloride. | Nitrite. | as NaOH. 
| | | 





| 
| Per cent. | Per cent. 
Normalising No. 1 2 0-25 
P No. 2 





With both baths working at normalising tempera- 
tures, the loading was not always heavy enough to 
justify more than one in action for considerable periods. 
Their behaviour was similar, however, the alkalinity 





in both rising gradually to about 0-25 per cent. during 
nine months, from which point it levelled out for about 
a further twelve months. No. 2 bath was then emptied, 
cleaned out and filled up with fresh salt. Following this, 
the alkalinity did not rise above 0-05 per cent. in three 
to four months. Routine overhauls at intervals 
of three months were instituted from the beginning, 
involving removal of salt and descaling inside and 
outside. At no time was heavy corrosion of the pots 
observed, although the iron frame of the basket was 
attacked, necessitating various lengths being replaced. 

Factory D.—The two baths, one for the normalising 
and the other for the annealing treatment, were 
manufactured by supplier Y and installed by the 
factory staff. The pots were of Type II, made of ingot 
iron. The temperature recorder, thermostat and salts 
were as used at Factory B. The basket consisted of 
wire mesh on a stout wire frame. The analyses of the 
salts, at an early stage, were as shown in Table IV. 


TABLE IV. 





| | 
| | Sodium | Alkalinity 
| Chloride. | Nitrite. | as NaOH. 





| 
Per cent. | Per cent. | Per cent. 
O-ll | 1-89 | 0-07 
0-10 0-94 0-03 


Normalising .. 
Annealing 


| 
| 
“| 





The alkalinity of the normalising bath rose slowly 
over two months to about 0-25 per cent., from which 
point it gradually fell during two years to 0-05 per cent. 
Charts were not kept for the annealing bath, as neither 
the magnitude nor the change of the alkalinity were 
significant. During the life of both pots to date no 
sign of corrosion was observed; neither were the 
baskets attacked. 
(To be continued.) 





PORTABLE POWER-GENERATING SETS.—We have re- 
ceived from Messrs. Newage (Manchester), Limited, 282, 
Bury New-road, Manchester 7, a comprehensive illus- 
trated brochure describing in detail some of the power 
units, portable and stationary, handled by the firm. 
Typical examples are power take-off units with an auto- 
matic centrifugal clutch, small alternator and direct- 
current generator sets, welding sets, battery-charging 
sets and air-compressor sets. All the sets are self-con- 
tained; the power take-off set is, of course, an engine 
unit with suitable belt or other pulleys mounted on 
the shaft. 


INDUSTRIAL AND SCIENTIFIC INSTRUMENTS.—Messrs. 
Negretti and Zambra, 122, Regent-street, London, 
W.C.1, have recently issued a list of industrial and 
scientific instruments. As its title, ‘‘ General Bulletin 
B.15,” implies, the booklet covers a wide range, the 
illustrations and accompanying text dealing with thermo- 
meters, pyrometers, hygrometers, barometers, and the 
like, together with a number of different types of auto- 
matic control instruments, both air-operated and elec- 
trically-operated, air-velocity indicators, aircraft instru- 
ments and engine controls, flow-operated switches, 


pressure and draught gauges, tank-contents gauges, etc. 








RECONSTRUCTION OF B17 CLASS 
4-6-0 LOCOMOTIVES, L.N.E.R. 


Locomotive No. 2871, “‘ Manchester City,” of the 
well-known ‘“ Sandringham,” or B17, class, of the 
London and North Eastern Railway, has recently been 
reconstructed at the Darlington Works of the Company, 
with the object of converting it from the three-cylinder 
to the two-cylinder type. This is in pursuance of 
the policy adopted by Mr. Edward Thompson, O.B.E.., 
M.I.Mech.E., Chief Mechanical Engineer, of standard- 
ising parts and reverting, wherever possible, to a 
simple two-cylinder arrangement in order to obtain 
the advantages of greater accessibility and cheaper 
maintenance. The reconstructed engine, which has 
been reclassified B2, is shown in the accompanying 
illustration. The boiler is new and has been designed 
for a working pressure of 225 lb. per square inch. It 
replaces a boiler of almost identical dimensions which, 
however, carried a working pressure of only 200 Ib. per 
square inch. The three original cylinders, of 17} in. 
bore, have been replaced by two of 20 in. bore. The 
piston stroke, of 26 in., is unaltered, and the original 
driving wheels, which are 6 ft. 8 in. in diameter, have 
been retained. As a result of the modifications, the 
tractive effort, at 85 per cent. boiler pressure, has been 
decreased’ very slightly, being 24,863 Ib. as against 
25,380 lb. in the original engine. The total adhesive 
weight, om the other hand, has been increased from 
121,744 lb. to 122,528 Ib. and, as a consequence of these 
changes, the ratio of adhesive weight to tractive effort 
has increased from 4-8 to 4-93. Thus a considerable 
gain in simplicity has been obtained without greatly 
affecting the starting characteristics. At high speed, the 
modified engine should show a marked improve ment in 
performance, the proportioning of the valves and steam 
passages being in accordance with more generous 
modern standards. The piston-valve diameter is 10 in. 
and the maximum travel is 6§ in. The steam lap is 
18 in., and cut-off in full gear occurs at 75 per cent. of 
the piston stroke. 

The new boiler and cylinders are made to standard- 
ised designs, being identical with those used in the con- 
struction of the ‘* Antelope ” or B 1 class locomotives 
described in ENGINEERING, vol. 155, page 47 (1943). 
Another new engine type employing the standard boiler 
and cylinders is the L 1 class 2-6-4 tank engine, which 
was described in vol. 159, page 466 (1945). The boiler 
has a total evaporative heating surface of 1,676 sq. ft., 
made up of 1,508 sq. ft. for tubes and flues and 
168 sq. ft. for the firebox. The superheater surface is 
344 sq. ft. These figures apply also to the original 
B 17-type boiler which, however, has a grate area of 
27-5 sq. ft. as against 27-9 sq. ft. for the new B l-type 
boiler. The changes have resulted in a decrease of the 
weight of the engine in working order from 77 tons 5 cwt. 
to 73 tons 10 cewt. The reduction affects the front end, 
the load on the bogie having been reduced from 22 tons 
18 cwt. to 18 tons 16 cwt. On the other hand, the main 
driving axl2 carries a load of 18 tons 12 cwt. instead of 
18 tons 7 cwt.,as formerly. The trailing coupled axle 
under the firebox carries 18 tons 2 cwt., or 2 cwt. more 
than before, while the leading coupled axle carries the 
weight of 18 tons, as before. The B 17 class locomotive 
was introduced by the late Sir Nigel Gresley in 1928, 
and building of these engines continued until 1937. 





DEC. 21, 1945. 





ENGINEERING. 


525 








— 


LABOUR NOTES. 


Ar a meeting in London last week, the National 
Joint Council for the Building Industry decided upon a 
eneral wage increase of 4d. an hour for craftsmen 
and about 3}d. an hour for labourers, to take effect as 
from the beginning of the pay week following January 1. 
vir. W. H. Forsdike, the chairman, said that they 
hoped that the agreement which had been agrived 
at would be a sound and satisfactory solution to a very 
difficult problem. The agreement also provided for 
the setting up of a national joint production committee 
to stimulate output and a committee of review com- 
prising representatives of employers and operatives 
with accountant and economist advisers. The work 
of the latter committee would be to report, from time 
to time, whether the goods were being delivered. 
Their reports would be published. 


The effect of the new arrangement is that craftsmen 
in the inner London area will receive 28. 74d. instead 
of 2s. 34d. an hour, and the increase in outer London 
js from 28, 3d. to 28. 7d. Labourers in London will get 
2s. 1}d. instead of 1s. 10d. an hour, and in outer London 
9s, ld. instead of 1s. 9}d. 


The Coal Mines Committee of the International 
Labour Organisation, sitting in London last week, 
adopted eight principles for embodiment in an inter- 
national mine-workers’ charter. These were (1) Steady 
employment, assisted by stabilisation of the production 
and use of coal and development of alternative uses of 
coal. (2) Wages yielding an attractive income com- 
pared with industry generally; adequate annual holi- 
days with pay. (3) Working time in mines to be 
effectively less than in industry generally. (4) Condi- 
tions conducive to safety, health, and comfort ; schemes 
for prevention of accidents ; workmen’s compensation. 
(5) Social betterment. (6) Adequate retiring allow- 
ances. (7) Training courses. (8) Co-operation among 
the interests involved in the success of the industry, 
including collective bargaining. A preamble to the 
charter stated that these aims are fundamentally 
dependent on the maintenance of a high standard of 
productivity. 





In the course of an address to the Committee, Mr. 
Shinwell, the British Minister of Fuel and Power, 
said that the British Government proposed to nationa- 
lise the coal-mining industry because they thought it 
was a sound business proposition. “‘ There must be 
closer integration,” he declared; ‘‘there must be a 
recasting of mining practice suitable to the national 
conditions ; there must be discipline in the pits; 
there must be loyalty, and the miners must be induced 
to take a pride in their job and to regard mining as as 
fine and honourable a profession as any other. And 
above that, we have to harness all the talent, all the 
high qualifications, all the modern ideas which are 
vested in industry. I am convinced, from my study 
of the problem, that public ownership in the mining 
industry—not bureaucratic ownership or bureaucratic 
administration—will prove a success.” 


At the end of November, the membership of the 
Amalgamated Engineering Union was 805,500—a 
decrease of 6,807 as compared with the position at the 
end of October. During November, 6,906 members 
received six benefit—an increase of 132—and 15,849 
members received superannuation payments—an in- 
crease of 229. Donation benefit was paid to 3,810—an 
increase of 532—and the total number of unemployed 
members was 5,707—an increase of 835. 


At its November meeting, the National Engineering 
Joint Trades Movement dealt with a number of rather 
interesting points. A scheme has been lodged with the 
Engineering and Allied Employers’ National Federation 
providing for an agreement on the subject of holidays 
with pay, “‘ to include two weeks’ annual holiday and 
six specified holidays.” A conference is being sought 
with the employers to discuss the question of the 
“rights of unions to negotiate on behalf of foremen 
and supervisory staffs.” The Engineering and Allied 
Employers’ National Federation are to be asked for a 
conference to formulate a claim for an “all-round 
increase of 10s. per week in the base rate of adult male 
workers.” 


An agreement on the subject of the manning of 
metal patternmaking machines has been arrived at 
by the United Patternmakers’ Association and the 
Amalgamated Engineering Union. It provides that 
(1) There will be no objection to members of either 
union machining metal patterns in the pattern shop 
or elsewhere, providing (a) they receive the pattern- 
makers’ rate; (6) that this practice does not cause a 
reduction in the number of patternmakers already 


employed. (2) No objection will be raised to pattern- 
makers operating any metal-working machine in 
connection with the manufacture of metal patterns in 
the pattern shop. (3) No objection will be raised to 
patternmakers operating any metal-working machine 
in connection with the manufacture of metal patterns 
in other shops than the pattern shop, provided such 
practice is not detrimental to A.E.U. members. (4) 
There will be no objection to A.E.U. members operating 
any machines in the pattern shop on work not connected 
with the manufacture of patterns. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation in the United Kingdom during 
October resulted in an aggregate increase estimated 
at approximately 60,0001. in the weekly full-time 
wages of about 350,000 workpeople, and in a decrease 
of 8,0001. in the wages of nearly 200,000 workpeople. 
The principal industries or services in which rates 
were increased during October were gas supply, furni- 
ture manufacture, the building industry in Scotland, 
cotton preparing and spinning (certain sections), elec- 
trical contracting, biscuit manufacture, leather-tanning 
and currying, and milk distribution in Scotland. 
Among other industries in which increases were re- 
ported were aerated-waters manufacture, coal trim- 
ming, the hat, cap and millinery trade in Scotland, 
boot and floor polish manufacture, and stock brick- 
making in Kent and Essex. 





Rates of wages were reduced in a number of indus- 
tries under cost-of-living sliding scale arrangements. 
These industries included the iron and steel industry 
(pig iron manufacture), iron puddling, steel melting and 
rolling, ete.) in most districts, tobacco manufacture, 
and a few other industries. In all these industries 
there had been similar increases during recent months 
under cost-of-living sliding scales. 





The number of disputes involving stoppages of work 
reported to the Ministry as beginning in October was 
229. In addition, 18 stoppages, which began before 
October, were still in progress at the beginning of that 
month. The approximate number of workers involved 
during October, in these 247 stoppages, including 
workers thrown out of work at the establishments 
where the disputes occurred, is estimated at over 
90,000. The aggregate number of working days lost 
at the establishments concerned during October was 
about 1,100,000. Of this total, it is estimated that 
960,000 days were lost by disputes affecting dockers. 





In the 229 stoppages which began during October, 
over 30,000 workers were directly, and nearly 5,000 
indirectly involved—were thrown out of work, that is, 
at the establishments where the stoppages occurred, 
though not themselves parties to the disputes. In the 
18 stoppages, which began before October, and were 
still in progress at the beginning of that month, the 
total number of workers involved, during October, 
either directly or indirectly, was about 57,000. 





Two hundred and thirty-two stoppages of work came 
to an end in October. Of these, 96, directly involving 
9,600 workers, had lasted one day; 49, directly involving 
6,400 workers, two days; 22, directly involving 2,000 
workers, three days, 37, directly involving 7,000 
workers, from four to six days, and 28, directly 
involving 12,600 workers, over six days. 





Of the 229 disputes leading to stoppages of work, 
which began in October, 27, directly involving 5,500 
workers, arose out of demands for advances in wages ; 
63, directly involving 7,500 workers, out of other wage 
questions ; 9, directly involving 1,800 workers, out of 
questions relating to working hours; 40, directly 
involving 8,200 workers, out of questions respecting 
the employment of particular classes of persons ; 
77, directly involving 5,100 workers, out of other 
questions concerning working arrangements; and 10, 
directly involving 1,800 workers, out of questions of 
trade-union principle. Three stoppages, directly 
involving 600 workers, were in support of workers 
involved in other disputes. 





At a meeting in London on Friday last, delegates of 
the dock workers’ unions decided by a large majority 
to accept the Evershed Committee’s award of 19s. a 
day. There were only 14 dissentients. The claim was 
for 25s. a day. In a statement made after the meeting, 
Mr. Arthur Deakin, the newly-elected general secretary 
of the Transport and General Workers’ Union, said the 
negotiations to draw up a permanent employment 





scheme would start early in the New Year. 





WAR-TIME DEVELOPMENT OF 
MILITARY ROAD VEHICLES.* 


By Bricaprer K. M. F. Hepass. 


In the proceedings of the Institution of Automobile 
Engineers no particular reference has been made to 
military vehicles since the paper read by the late Colonel 
C. H. Kuhne, D.S.0., O.B.E., in November, 1927. The 
Institution might therefore be interested in a brief re- 
view of the development of military transport vehicles 
during the war time of 1939-45. The losses of Dunkirk, 
the rapid expansion of the Services, and the world-wide 
dispersion of the theatres of war have meant that world 
production was insufficient to meet all requirements. 
Maintenance of production, therefore, had first consider- 
ation, and new design developments could only be 
introduced into production in such a way as not to 
impede the total flow of vehicles. 

Military requirements called for staff cars, 8-cwt. 
vehicles, light two-stretcher ambulances, 15-cwt. 
trucks, four-stretcher ambulances, 30-cwt. lorries, 3-ton 
lorries, 6-ton lorries, 10-ton lorries, field artillery 
tractors, medium artillery tractors, heavy artillery 
tractors and breakdowns, and 30-ton tank transporters. 
At the outbreak of war the only specialised military 
vehicles developed were as follows: a 15-cwt. truck 
with four wheels, two driving (4 x 2); a field artillery 
tractor with four wheels, four driving (4 x 4); a 
medium artillery tractor with four wheels, four driving 
(4 x 4); a heavy artillery tractor with six wheels, four 
driving (6 x 4); a 20-ton tank transporter and a 
3-ton, 6 x 4lorry. The immediate task in 1939 was 
to produce vehicles of all classes from existing produc- 
tive capacity to have as good cross-country perfor- 
mance as was practicable. Suitable manufacturers 
in the motor industry were therefore asked to de- 
velop the following multi-wheel drive types: a staff 
car (utility) ; a two-stretcher ambulance and an 8-cwt. 
van, with a 4 x 4 chassis common to both; a 30-cwt. 
4x4 lorry; a 3-ton, 4 x 4 lorry, and a 10-ton 
6 x 4 lorry. 

The 15-cwt. truck was omitted from this list, as it 
already had a very good power/weight ratio and its 
role in the Army as a general-purpose vehicle was 
thought usually to ensure that sufficient manpower 
would be available to get it out of difficulty. This 
omission also helped to lighten the load upon the 
available development capacity. Ultimately, both the 
8-cwt. and the 30-cwt. vehicles were eliminated from 
the Army’s requirements with a view to cutting down 
the number of types. It was originally intended that 
the 3-ton 4 x 4 type would eventually replace entirely 
both the 3-ton 4 x 2 and the 3-ton 6 x 4. As an 
interim measure many makes of 3-ton 4 x 2 vehicle 
were fitted with the largest possible single tyres and 
militarised in other minor ways. Owing to production 
difficulties on the 4 x 4, the 3-ton 4 x 2 had to be 
kept in production until comparatively recently. In 
the early stages, the production of the 3-ton 6 x 4 
was increased, as it could be more rapidly introduced 
than the 3-ton 4 x 4. However, it was ultimately 
found impossible to discontinue this type owing to 
certain long loads and specialist bodies which could not 
be accommodated on the 3-ton 4 x 4. 

Little attempt was made to convert the standard 
commercial 6-tonner into a militarised vehicle, but 
the 10-tonner was developed on large single tyres and 
with a fully articulated rear bogie, on the same lines 
as the 3-ton 6 x 4. Other requirements were met. by 
adapting existing basic chassis. These, then, were the 
general lines of development initiated in the early 
days of the war. All possible manufacturers were 
brought in on these developments; the first 4 x 4 
vehicle in this programme got into production in 
February, 1941, but the last 3-ton 4 x 4 vehicle was 
not in production until over a year later. Until early 
1941, the Royal Air Force had been developing their 
own transport, and had kept in close contact with the 
Army’s ideas. The Royal Air Force had, in fact, 
one make of 3-ton 4 x 4 in production as early as 
April, 1940. 

After Dunkirk the need for more vehicles brought 
about the necessity of recourse to North America for 
further production. Fortunately, Canada had _har- 
nessed its manufacturers to the production of vehicles 
for its own Forces, and these developments were largely 
guided by those initiated at home. It was therefore a 
comparatively simple matter to expand Canadian pro- 
duction, and Canada has been a very large and valuable 
contributor to our Army’s equipment. A Canadian 
3-ton 4 x 4 has been selected for description and 
illustration later in this paper. After Dunkirk it also 
became clear that the size of tanks was mcreasing, so 
that the 30-ton tank transporter, as produced in 
England, became too small for the new tanks. Steps 
were taken to have designed in England a suitable 
trailer to carry a 40-ton tank; at the same time, 





* Paper presented at a meeting of the Institution of 
Automobile Engineers, held in London on Tuesday, 
November 6, 1945. Abridged. 
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engineers were sent to the United States to select a 
suitable manufacturer and to thrash out the specifica- 
tion for a tractor which could be produced readily and 
would meet, as far as possible, the requirements of the 
Service. This tractor was a 6 x 4 vehicle fitted with 
a compression-ignition engine of 200 h.p. It was 
usually employed to pull an independent trailer carrying 
40 tons, but semi-trailers limited to 30 tons, as shown 
in Fig. 1, were occasionally fitted. In addition to the 
carriage of tanks, this road train was much used for 
the carriage of general stores over long distances. Ten- 
ton vehicles of 6 x 4 type were also obtained from the 
United States to our specification. 

During the threat of war before Pearl Harbour 
(December, 1941) the Americans ‘had given serious con- 
sideration to the development of their Army transport. 
Their main transport requirement was met by two 
types—the 4-ton, converted later into the ?-ton, 4 x 4, 
with various bodies, and the 24-ton 6 x 6. The }-ton 
was mainly a weapon carrier, and the 2}-ton was the 
principal transport vehicle. The 2}-ton, as a size, was 
arrived at as being the heaviest vehicle which could 
be manufactured in the United States on a large mass- 
production scale within the existing facilities. An 
illustrated description of this vehicle will be given 
towards the end of this paper. Other heavier load- 
carrying vehicles were manufactured, but their numbers 
were comparatively limited. Particular mention must 
also be made of the well-known jeep, a 5-cwt. 4 x 4 
car. This vehicle, which ultimately became very 
popular in the British Army, was used in the U.S. 
Army as a general utility vehicle and partly in the 
same sort of rdle as our Army employed the motor-cycle. 
With an engine which gives 60 brake horse-power, and 
weighing (including a load of 800 lb. 1 ton 74 ewt., it 
has a magnificent performance, and set a very high 
standard in military wheeled vehicles, so much so in 
fact, that there is a tendency to expect similar high per- 
formances from all other military vehicles. 

During the whole course of developments in the war, 
much thought was given to the problem of standardisa- 
tion in order to ease the work of those in the Services 
responsible for the handling of spare parts and for the 
repair of vehicles. The enormous demands for the 
supply of vehicles entailed such pressure on production 








-ARTILLERY TRACTOR. 


facilities that it was not possible to shut down a factory 
for re-equipment and re-tooling even had the necessary 
machine tools been available. 


been dangerous to concentrate the manufacture of any | 


one type of vehicle in one factory. Thus the complete 
| standardisation of any class of vehicle was not feasible. 
| Within the natural limits imposed by variations in 
| vehicle sizes, an extensive rationalisation programme of 
| accessories and components was carried out. Thus the 
| number of different batteries fitted to W.D. vehicles 
| was reduced from over 200 different varieties to 12 basic 
| types. Electrical components, including head, side 
and tail lamps, carburettors, fuel-injection equipment, 
front-wheel drive universal joints and wheel nuts were 
among other components that were largely standardised. 
On the body side, considerable progress was made in 
standardising body hardware and fittings. This does 
not by any means exhaust the list of standardised 
components. Standardisation of complete vehicle 
designs is, of course, the crying need for the equipment 
of the Army of the future, but so long as manufacture 
is split up between a large number of factories in the 
| United Kingdom, it appears difficult of attainment. 
Prior to the war, attention was mostly directed to 
| the possibility of operations in tropical or semi-tropical 
| countries. This led to a somewhat far-reaching cooling 
| requirement which called for a temperature difference 
of 100 deg. F. with the radiator open to the atmosphere. 
Such a standard involved much work in the improve- 
ment of engine cooling, but was found to be fully 
justified. It was soon realised that the necessities of 
war might take our Armies to otherextremes. Accord- 
ingly, developments had to be put in hand to permit 
all vehicles to start readily in a temperature of 0 deg. 
F. and, further, kits had to be developed for installa- 
tion on vehicles which permitted them to operate 
down to a temperature of — 40 deg. F. Cold starting 
at 0 deg. F. meant chiefly attention to carburettors, 
but the — 40 deg. F. requirement brought in special 
auxiliary starting fuels, engine heaters, cab heaters, 
special accumulators, etc. In the case of compression- 
ignition engines, ether was used to ensure starting 
within a temperature range from 15 deg. F. down to 
— 30 deg. F.; compressed ether being supplied from a 
steel capsule. A further climatic requirement which 








Further, it would have | 
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| might be mentioned here is for vehicles to be main- 
| tained satisfactorily under conditions of heavy rainfall 
and humid heat, complicated often by the necessity 
of wading through salt water. This led to a number 
of developments for either proofing existing materials 
against fungi, etc., or for using materials which were 
not so liable to attack. Chassis details, such as 
clutches, brake parts, and other mechanisms, which 
could be liable to corrosion had also to be reviewed. 

Rough roads with rocky outcrops and the high speeds 
found necessary during the North African campaign. 
| disclosed weaknesses in the springing of many vehicles. 

Rough road courses were built in the United Kingdom 
to reproduce the type of conditions that occurred, and 

much experimentation was carried out to increase 
| the reliability of springs. Fig. 2 shows a6 x 6 medium 
artillery tractor on the “ corrugated * course laid down 
for test purposes. By means of shot blasting, or 
peening the spring leaves, and by improving the spring 
bumpers, the life of a soundly designed spring was 
increased by between 40 and 80 per cent. 

Many chassis fittings required considerable investi- 
gation. One of the most difficult of these to fit into 
the vehicle lay-out was the winch. All artillery vehicles 
required this addition, and the Army is inclined to 
think that a winch is desirable on every vehicle. The 
winch had to be arranged so that it would function 
from both the front or the back of the vehicle. The 
maximum winch pull required was from 4 tons on the 
artillery field vehicles to 8 tons on the heavier tractors. 
Provision had to be made on prime movers to operate 
trailer and gun brakes. This introduced considerable 
complications, as four systems of brakes were fitted 
to various trailers and guns, namely, air, vacuum, 
electric, and cable-operated. The stowage of the 
spare wheel was a difficult problem, especially when 
the larger sizes of tyre were involved. Another 
variation from the normal was required when vehicles 
were intended for carrying wireless sets for use on the 
move, in that all the ignition system had to be screened, 
electric fittings suppressed, and all parts of the vehicle 
carefully bonded to obviate static electricity. 

Pre-war experiments in the Middle East had thor- 
oughly convinced the Army that the largest possible 
single tyres were the correct equipment for vehicles 
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and, further, that these tyres should be run at the lowest 
practicable pressures in soft-going country. This 
lesson was applied to all vehicles which were newly 
developed, but in the case of the 4 x 2 type, which were 
slightly militarised commercial vehicles, the existing 
clearances limited the section of tyre that could be 
employed. Every effort was made to persuade the 
Americans of the advantage of large single tyres, but 
in the early stages it was impossible to convince them, 
and they preferred to use comparatively small-section 
tyres twinned on the rear axles. Experience in the 
field, however, has shown them the advantages of the 
large single tyre, and it is probable they will adopt it 
for their post-war vehicles. R.F. (Run Flat) tyres 
were also developed before the start of the war. These 
tyres, as is well known, enable a vehicle to run for 
some considerable distance with no air pressure in the 
tube. Limitations of manufacturing capacity and, 
later, lack of crude rubber, prevented the adoption of 
R.F. tyres as widely as was at first proposed. There 
is, however, one drawback to the use of R.F. tyres 
which had not been originally appreciated, and that 
was that their resistance to deformation under load | 
invalidated their use at ultra low pressures, so that their | 
ability to carry a vehicle over very soft ground, a 
beach, for example, was not so good as that of ordinary 
pneumatic tyres. Crossing beaches called for the use 
of much lower pressures than usual, and, as such 
crossing was only comparatively short, very low 
pressures could be used, but this entailed the develop- 
ment and fitting of suitable beadlocks so as to stop tyre 
creep, 
The shortage of crude rubber led to much work being 
put into experimentation with various forms of sprung 
wheels, but no great success was achieved in finding a 
satisfactory replacement for the pneumatic tyre. 
Even had a successful sprung wheel been developed— 
and there were some indications of such a possibility— 
no satisfactory road tread could be found unless com- 
posed of rubber. Fortunately, the large-scale produc- 
tion of G.R.S. (General Rubber Substitute, Buna §S) 
in the United States saved us from the necessity of 
attempting to use such wheels. The advent of synthetic 
rubber gave the tyre manufacturers a good deal of 
trouble before satisfactory tyres could be produced, 
particularly in the larger sizes, but it did not affect 
the design.of vehicles, except that a vehicle which was 
inclined to be under-tyred when crude rubber was 
available became seriously under-tyred when synthetic 
rubber was used. 

The question of suitable non-skid devices was always 
under review. Improvements were effected in both 








types of non-skid chain. The bracelet type for single 
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wheels was made more effective in*mud, and overall 
chains, that is chains which run over .both wheels 
of a rear bogie, were developed for the largest sizes 
of wheels. A 6 x 6 vehicle fitted with overall chains 
has very similar cross-country performance to a half- 
track vehicle. Nevertheless, all such adjuncts suffered 
from the inherent vices of being heavy to carry, difficult 
to put on, and damaging to both hard road surfaces 
and tyres. A suitable mechanism, capable of being 
operated from the driver’s seat and foolproof in other 
respects, has still to be found. 

The mountainous roads encountered in Tunisia and, 
later, in Italy, gave rise to complaint with regard 
to the speed of our vehicles, which was further empha- 
sised by comparison with the speeds of the American 
Army’s vehicles with their higher horse-power. This 
was especially noticeable in regard to the field artillery 
tractor, which had been intended originally to tow 
the gun without its limber, a much lighter load. This 
tractor was of the 4 x 4 type with an engine of 70 brake 
horse-power, and the gross train weight was 8} tons. 
At that time, production problems would not permit 
any action to be taken to remedy this state of affairs, 
but there was developed (and is now coming into 
production) a 6 x 6 field artillery tractor with a 96-h.p. 
petrol engine; it is illustrated in Fig. 3, opposite. 
Another development was the medium artillery tractor 
in the 6 x 6 form with a compression-ignition engine of 
150 h.p., to haul loads of up to 10 tons, this being the 
vehicle illustrated in Fig. 2. 

Strategical plans which entailed landing on beaches, 
first in North Africa and afterwards on the Continent, 
brought about the necessity for enabling vehicles to 
plunge from landing craft into considerable depths of 
water and to wade ashore. At first this had to be done 
by the rather crude method of plastering up all holes 
with waterproof materials and a sticky plastic; by 
coating the electrical gear with a non-conducting 
grease ; and by breathe holes or air intakes being led 
by means of pipes to a high point on the vehicle. 
Gradually, however, designs were worked out for fully 
waterproofed components: so that the work to be done 
on a vehicle before wading was reduced to a minimum. 
Such vehicles had to be capable of functioning with 
full reliability in 5 ft. of water with an 18 in. wave 
superimposed. 

The introduction of octane 80 fuel, containing up to 
3-6 cub. cm. tetra-ethyl lead per gallon, was a most 
unwelcome bombshell. Its immediate effect was to 
burn out the valves of some types of engines in a few 
hundred miles. Although complete freedom from 
trouble with this fuel could probably only be obtained 
by total re-design, ameliorative steps were found 





which increased very considerably the mileages at 
which top overhauls had to be carried out. These 

included adoption of XB valve steel, alterations to valve 
guides, and wider valve-tappet adjustments. Further, 
in order to avoid the corrosive effects, ial steps had 
to be taken when engines were not likely to be run for 
some considerable time. This involved the use of un- 
leaded petrol for factory testing purposes, and the 
application of protective substances to engines in store. 

General service transport bodies at the start of the 
war were all built of timber, and timber was preferred 
generally in the Army, but shortage of timber for both 
manufacture and for repair, and increased dissemina- 
tion of welding technique in the repair units of the 
Army, produced a movement over to steel bodies, which 
the tropical requirements of the Far East have con- 
firmed. The number of specialised bodies for all the 
multifarious requirements of the Services is great, and 
includes many different forms of workshops, photo- 
graphic bodies, printing machinery bodies, caravans, 
offices. wireless stations, etc. One of the most elaborate 
series of bodies known as the Blue Train, was composed 
of four vehicles for the purpose of processing and repro- 
ducing air photographs. This train had to be supplied 
with a special power and water unit, and refrigeration 
was necessary to keep the chemical baths at the correct 
temperature. 

One requirement which influenced the design of 
bodies, and especially cabs, was that vehicles should be 
capable of being cut down to the lowest possible height 
for shipment purposes. In order to meet this require- 
ment, all cabs were made to split at the waistline so 
that the top could be removed. An interesting depar- 
ture from normal was the development of container 
bodies, shown in Fig. 4, opposite, which were used 
chiefly for wireless apparatus, and were designed so that 
they could be mounted on a number of standard chassis 
or slung off and installed for ground use. Further, they 
were sufficiently robust to be put in the hold of a ship 
without boxing, and to withstand the weight of other 
cargo placed on top of them. These container bodies 
were also made to be reasonably waterproof at the 
wading depth. Tanks of many different kinds had to 
be fitted to vehicles ; water tanks with power driven 
pumps and elaborate filter gear, and fuel tanks, many 
of them fitted with special aircraft refuelling apparatus. 

Policy with regard to the use of trailers has varied 
a good deal from time to time. In the early days of the 
war, the Army disliked trailers owing to mancuvring 
difficulties, but shortage of both manpower and vehicles 
led to their adoption on a considerable scale at a later 
stage. The Royal Air Force, on the other hand, had 
most of their technical bodies on trailers, but found it 
unsatisfactory when rapid moves were required. 
spite of these conflicting views, very large numbers 
have been developed and produced. The range of 
trailers varies from the 10-cwt. two-wheeled trailer 
for towing behind a jeep to the 80-ton trailer mounted 
on twenty 14-in. pneumatic tyres, as shown in Fig. 5, 
and includes a number of specialised trailers for carry- 
ing awkward loads, operational radar gear, etc. Con- 
tinuous efforts have been made to standardise these 
trailers so far as possible. Running gear, such as 
wheels, axles, hubs and brake drums, has been stan- 
dardised in four sizes, which cover the major portion 
of the range of trailers required. 

The American Army and Marine Corps early became 
interested in the development of amphibian vehicles, 
partly for landing assault forces on beaches, but in the 
case of the wheeled version, more particularly for 
discharging ships. The requirement was, therefore, 
for a vehicle which would swim out to a cargo boat 
lying offshore, take on a cargo and swim back to the 
shore, cross the beach and unload the cargo at a dump 
inland. The American approach to this problem was 
to take their standard Army vehicle, the 24-ton 
6 x 6, build a hull round it, fit it with large single 
tyres, and supply it with all the other necessary 
adjuncts of a seagoing boat. This vehicle, known as 
the D.U.K.W., proved an outstanding success, and 
gave rise to the development of an amphibian in the 
United Kingdom. A somewhat novel principle was 
adopted, and a hull mounted on eight unsprung wheels 
with ultra-large section tyres was developed. No 
conventional steering gear was fitted, but the vehicle 
was driven by two engines, one engine driving each 
side, the steering on land being effected by the throttles 
of the engines. At sea, each engine drove its own 
propeller and steering was by rudder. This vehicle 
was named Terrapin, and a number of Terrapin Mk. I’s, 
which for special reasons were limited in length to 
23 ft., were produced. Later a Terrapin Mark II was 
developed, for which a more satisfactory length of 31 ft. 
was adopted, but circumstances prevented it from 
coming into production. This vehicle will be referred 
to in more detail later. Compared with the D.U.K.W., 
the Terrapin II was faster in the water and, as all 
working parts were inside the hull, easier for main- 
tenance, but its unconventional steering limited it to a 
speed of about 25 m.p.h. on roads, while the D.U.K.W. 
was capable of 50 m.p.h. on hard surfaces. A novel 
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feature fitted to amphibians so as to improve their 
ability to cross soft beaches is a device to adjust the 
air pressure in the tyres while in motion. This was 
effected by connecting an air compressor and reservoir 
to the tyre valves by means of glands and pipes. In 
the case of the D.U.K.W. this connection had to be 
made on the outside of the wheels, a rather vulnerable 
position, but in the case of the Terrapin II it could be 
led from the inside of the hull through the axle-shafts 
themselves. It should be noted that such a require- 
ment may well become general on the military vehicle 
of the future. 

Military vehicles may be divided, in an operational 
sense, into three classes: firstly, those which can be 
loaded into aeroplanes in such a state that they are 
ready for use immediately after unloading ; secondly, 
those that can be dropped by parachute ; and thirdly, 
those which have to be dismantled to a greater or less 
extent in order to be loaded into a plane, and have to be 
re-assembled on unloading. Developments had to be 
undertaken to cover the whole of these requirements. 
The size of the door placed in the side of the aircraft, 
and the shape of the fuselage of the standard transport 
plane presented awkward loading problems, and at first 
it was only the jeep which could be loaded complete. 
In order to render a force based on the jeep self- 
supporting, it was necessary to develop trailers to be 
towed by this vehicle for the carriage of all the various 
specialised workshop and other equipment. It was 
soon realised that for a force of this sort to have no 
larger vehicle than the jeep imposed a severe limitation, 
especially for the haulage of guns. Accordingly, 
15-cwt.4 x 4 vehicles, of such a shape, size and weight 
as to load without alteration into a standard transport 
plane, were developed in both the United Kingdom and 
Canada. These vehicles will be referred to again later. 

The second requirement, to enable vehicles to be 
dropped. by parachute, did not entail any development 
of the vehicle, but required the development of an 
elaborate framework enclosing the vehicle and known 
as a dropping crate. These crates relieve the vehicle 
of stresses which would otherwise have been caused, 
by suspending it from one point near the centre of 
gravity, and are also designed to relieve the engine 
bearers and similar parts from the stresses caused by 
vertical decelerations. Built into the base of these 
crates are sheet-metal “‘ crash pans,” which deform on 
hitting the ground and reduce the dropping speed to 
zero, from the usual value of 20 ft. per second, suffici- 
ently gradually to prevent damage. Very little defor- 
mation occurs, since it has been found that a suitable 
combination of vehicle and crate can withstand de- 
celerations as high as 20 g. without damage to the 
vehicle. Other features of dropping crates include the 
provision of a release gear, which uncouples the para- 
chute when the crate lands, thus preventing the outfit 
from being dragged along. It is also essential to be 
able to release the vehicle from the crate and drive it 
away in a matter of seconds. The third process was 
somewhat cruder, in that it was only intended for 
the purpose of getting vehicles to places which were 
entirely supplied by air ; in the case of the 3-ton4 x 4 
lorry, it involved splitting both the lorry and the body 
intotwosectionsand fish-plating them together on arrival. 

Mention may be made of a few of the developments 
which were undertaken, but, for one reason or another, 
never put into production. These include a lightly 
armoured basic vehicle for carrying personnel, for 
ambulance and other uses, on a 4 x 4 chassis with the 
engine at the rear. This development concerned both 
the United Kingdom and Canada. A point of interest 
arises here, in that if a standard vehicle with the engine 
at the front has to be armoured, it is very difficult to 
avoid overloading the front axle. On the other hand, 
in terrain where mines are prevalent, a vehicle with the 
driver situated immediately above the front axle is 
unpopular, as with the more normal vehicle the engine 
takes most of the blast from a mine exploded by the 
front wheels. A heavy tractor of 300 h.p. was developed 
having twin engines and eight-wheel drive. Other 
developments were: an ultra lightweight 4 x 4, 
vehicle of 8 h.p. engine rating, using a tubular frame, 
to carry four men and to tow a trailer carrying 5 cwt., 
the vehicle itself weighing 8 cwt. in running order and 
being capable of being lifted out of a shell hole by the 
crew of four; a 6 x 6 field-artillery tractor with twin 
engines relying entirely on its tyres for springing; a 
three-quarter track twin-engined field-artillery tractor, 
and a single-tracked power-driven barrow. The form 
of the latter is illustrated in Fig. 6, on page 527, in 
which it is shown arranged for carrying a stretcher. 

(To be continued.) 





INSTITUTION OF ELECTRICAL ENGINEERS.—A luncheon 
of the Scottish Centre of the Institution of Electrical 
Engineers will be held at 12.15 for 12.30 p.m., on Satur- 
day, January 26, at the Grosvenor Restaurant, Gordon- 
street, Glasgow. The President, Dr. P. Dunsheath, 
O.B.E., M.A., is to attend and he will read his presidential 
address at a special meeting to be held at the Royal 
Technical College at 4 p.m. 
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LIFTING AND HAULING APPLIANCES. 


570,657. Winch. Clarke, Chapman and Company, 
Limited, of Gateshead-on-Tyne, and W. A. Woodeson, 
of Gateshead-on-Tyne. (7 Figs.) April 14, 1943.—The 
object of the invention is to prevent accidents in the 
handling of heavy loads through the driving gears of 
the winches breaking during operaion, by the provision 
of a free-wheel brake, which is automatically applied 
but can be released by the operator. It leaves the winch 
free to hoist the load, but prevents the winch drum 
running back should the gears smash. The drum 1 for 
dealing with heavy loads is auxiliary to a winch drum 2 
for use with lighter loads, the winch, in general, being 
of any usual construction. In this case, the drum 1 is 
driven from the shaft 3 of the drum 2 through a sliding 
pinion and spur wheel. The shaft 3 projects beyond 
the winch carcase into a bearing in the frame for the 
drum 1, which is arranged to one side of the winch. The 
drum 1 has a circular pawl rack with which engage four 
spring-loaded pawls upon a sheave mounted loosely 
on the shaft. of the drum 1. A brake band 11 acts 























on the sheave and is normally tightened on the latter 
by a lever 12 loaded by a weight 13, so that, during 
hoisting, the brake sheave remains stationary and 
the rack rides idly past the pawls. If, however, for 
any reason the drum 1 accidentally commences to 
run back, the pawls engage the rack to hold the drum. 
To release the brake, the lever 12 is raised against its 
weight by a crank operated by a pedal 16. The crank is 
provided with a roller engaging the brake lever to secure 
smooth action. When the drum 1 is in use, the rope 
on the winch drum 2 is removed or the drum is dis- 
connected from its shaft by a dog clutch. Derricking 
or topping winches, as well as hoisting winches, can be 
provided with free-wheel automatic brakes. When 
electrically driven, the winch embodies a magnetically- 
released brake and a switch arranged so that, in the event 
of the winchman slipping off the pedal 16 when the 
load is being lowered, the current is automatically cut 
off the winch motor and the magnetic brake is brought 
into action even before the free-wheel brake. A dash-pot 
is arranged on the pedal 16 to slow down the action 
of the brake, to ensure that the magnetically-released 
brake comes into action first. (Accepted July 17, 1945.) 


MOTOR VEHICLES. 


570,882. Swivel Joint for Hydraulic Tipping Gear. 
M. Edwards, of Bolton. (1 Fig.) September 25, 1943.— 
The invention is a swivel joint in the pressure circuit of 
the oil transmission system of the tipping gear for 
vehicles. The stuffer consists of a tubular casing 1 closed 
at one end by a cap, the inner face of the cap being drilled 
to locate a compression spring 5. The diameter of the 





other end of the casing bore is slightly reduced, and into 





this smaller bore fits the neck of a tubular spindle 7, 
the larger inner end of which forms a head fitting the 
larger bore of the casing. The head of the spindle 
carries a cup washer 9 secured by a headed sleeve screwed 
into the spindle and between which and the end cap is 
located the compression spring 5. A fibre washer 11 
is inserted behind the spindle head and between it and 
the shoulder of the casing. The sleeve and the spindle 
are tubular and form a passage for the oil from the 
pump which enters the casing by the branch 12. The 
spindle is threaded and screwed into the trunnion 13 
formed on the base cap 14 of the ram cylinder 15 of the 
vehicle tipping gear. The trunnions 13 are journalled 
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in bearings 15a on the chassis and the spindle is secured 
in the trunnion by a lock nut. When a stuffer of this 
type is used, oil under high pressure for the operation of 
the tipping gear is transmitted without loss during the 
relative angular movement between the spindle and the 
fixed casing 1 of the stuffer, the cup-shaped fabric 
washer 9 permitting easy rotational movement though 
distended tightly against the bore of the casing and 
maintaining an effective fluid seal. The washer 11 under 
the shoulder of the spindle head serves as a secondary 
seal, its action being augmented and becoming increasingly 
effective with an increase of the oil pressure. The com- 
pression spring 5 presses the head of the spindle against 
the washer 11, enabling the stuffer to be completely 
assembled and tested before being screwed into the 
trunnion 13. (Accepted July 26, 1945.) 


MISCELLANEOUS. 


571,087. Chain-Tensioning Device. Coventry Climax 
Engines, Limited, of C y, L. Hath y, and A. W. 
Moore, of Coventry. (2 Figs.) November 6, 1943.—The 
invention is a chain-tensioning device which applies the 
correct pressure to the chain without the danger of acci- 
dental increase by an operator during adjustment. The 
chain a runs in a flat gear casing b. The driving sprocket 
c is below the driven sprocket and the jockey sprocket d 
is carried on an arm e pivoted on a stud on the wall of 
the gear casing. The jockey sprocket is loaded by a 
tension spring g attached to a pin on the arm e. The 





(671,087) 

latter hag at its lower end an arc-shaped slot n engaged 
by a bolt which passes through a hole in the wall of the 
casing and which locks the arm against the casing by 
tightening up a nut on the outside of the casing. Since 
the arm e, the spring g and the sprocket d are all inside 
the casing, access to them is not possible without taking 
down the whole of the gear casing. The clamping of the 
arm e is assisted by the pivot stud which also has an 
external nut that draws the arm e against the wall. 
When the chain becomes slack the operator loosens the 
nuts to free the jockey arm. The spring g rocks the arm 
to increase the pressure on the chain. The nuts are then 
tightened so that the correct tension is applied to the 
chain. Accepted August 7, 1945.) 
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THE DEVELOPMENT OF THE 
TORPEDO—V.* 


By CoMMANDER PETER BETHELL, R.N. 


WHEREAS a speed of 29 knots to 2,000 metres 
represented about the best performance of a cold-air 
18-in. torpedo, the Fiume heater model of 1911 was 
capable of 27 knots to 6,000 metres, and, since the 
measure of running performance is the product of 
the range and the square of the speed, this advance 
represented more than a twofold increase. The 
tacticians, however, cried ‘‘ Notenough!”’ Already 
the internal subdivision of the larger warships had 
been augmented to meet the torpedo menace, and it 
was doubtful whether a warhead containing some 
250 lb. of explosive—the figure then ruling for the 
18-in. weapon—was enough for the job. Already | 
the principal navies had carried out successful battle | 
practices at gun ranges exceeding 10,000 yards, and 
it was plain that the torpedo needed to be improved 
yet again. 

It could only be improved by being enlarged. 
About 1906, the Germany navy adopted a 19-7-in. 
(500-mm.) torpedo ; and this size was the one most 
used in the U-boat campaign of 1914-18, in which 
some 5,000 were fired. This weapon, usually known 
as the G. type, carried a 440-lb. charge, and the 
later models ran 11,000 yards at 28 knots. At 
about the same period, the Weymouth branch of 
the Whitehead firm produced the first 21-in. torpedo, 
which was followed in 1910 by the 2l-in. RGF 
Mark I, of Woolwich design. The Fiume torpedo 


of this size appeared in 1912, the greater part of the |” 


subsequent production going perforce to the Aus- 


torpedo in fleet engagements were few in number. 
Many torpedoes were fired in the Heligoland Bight 
action on August 28, 1914, but the total result was 
one hit on the cruiser Mainz by the Third Destroyer 
Flotilla, three ships of which were severely mauled 
by her gunfire in the process. In the Dogger Bank 
action, fought on January 24, 1915, the only 
torpedoes fired were the two with which the Arethusa 
finished off the crippled Bliicher, which even then 
remained afloat for another half hour. In the 
Jutland battle, the German flotillas, totalling 63 
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Germans designed a 23-6-in. (600-mm.) torpedo, cit 
carrying a 550-Ib. charge, for use by surface vessels ; | leaders and destroyers, launched seven daylight 


during the war, this weapon was issued to the 
Lutzow and a few other units. The Bliss-Leavitt 
2l-in. torpedo appeared in about 1916. It is 
roughly true to say that most of these weapons 
were little more than enlargements of their 18-in. 
predecessors, and that no very striking advance in 
intrinsic efficiency was achieved during the war 
period, when the problems involved by increased 
production tended to have an adverse effect on 
development work. The most significant develop- 
ments in design were two in number and both 
German—the introduction of firing mechanisms 
designed to explode the warhead by proximity, as 
opposed to contact, and the introduction of electri- 
cally propelled, and therefore trackless, torpedoes. 
We shall glance at these later, as well as reviewing 
the greatest tactical advance of the period—the 
British adoption of the torpedo as an airborne weapon. 
The actual results achieved by the torpedo in 
what is still sometimes called “‘ the last” war were 
disappointing. It is true that incidents such as 
those commemorated in the verse : 
“‘ Up and down the Broad Fourteens, 

Rolling like a boozer, 

Up pops a submarine 

And down goes a cruiser,” 
were tragically frequent at one stage; also that 
the loss of Allied merchant shipping, caused largely 
by U-boat torpedoes, became so great as almost to 
decide the war in favour of the Central Powers in 
1917. Nevertheless, the successes scored by the 


* Parts I, II, III and IV of this series appeared on pages 








403 and 442,vol. 159, and pages 4, 41, 301, 341 and 365, ante. 


attacks, but succeeded only in damaging the battle- 
ship Marlborough; the British flotillas, totalling 
80 ships, hit the Seydlitz during the same phase. 
During the night action, the light cruiser South- 
ampton, at the time blazing like a haystack from 
a cordite fire on deck, hit and sank the Frauenlob 
with a single torpedo, while the British destroyers 
sank the pre-Dreadnought battleship Pommern and 
the light cruiser Rostock. A torpedo from her own 
side was used to sink the abandoned battle-cruiser 
Lutzow, Vice-Admiral Hipper’s flagship. Each side 
during the course of the entire action fired about 
80 torpedoes, and neither afterwards claimed that 
the battle was a triumph for the underwater 
weapon. It was afterwards said by the Germans 
that their poor returns were in large part attri- 
butable to their torpedoes having been set to run 
too deep. The British attacks, though pressed 
home with great resolution, suffered from being 
made in insufficient strength, and the lesson was 
taken to heart. 

For at least a decade after the close of the war, the 
Royal Navy paid close and continuous attention to 
the training of the destroyer flotillas in the “‘ massed 
attack” with torpedoes on the enemy battle,line. 
The essence of the manceuvre was that at least three 
flotillas should attack simultaneously with “‘ zones ” 
of torpedoes aimed to converge in a dense shoal at 
the target line. Three flotillas at that period could 
discharge 162 torpedoes, and, supposing that only 
half of them survived to do so, the net result of a 
well-directed massed attack would be 80 lethal 
tracks converging from an angle on the bow at which 
the target presented a ratio of some two-fifths ship 
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to three-fifths open water. Supposing that the 
width of the massed zones overlapped the length of 
the target line by 50 per cent. at each end, such an 
attack would be expected to yield four hits on each 
of the four battleships forming an average battle 
squadron. This was something worth having, and 
although we need not examine the various tactical 
methods evolved to achieve it, we may take note of 
one or two technical points involved. 

The first arises in connection with the elementary 
problem of torpedo control. It has already been 
remarked that this can be resolved into a simple 
velocity triangle, which is shown in Fig. 36, on 
this page, together with a crude form of sighting 
apparatus or “ torpedo director’ for its solution. 
It will be apparent at once that the identical problem 
| is soluble by the enemy, who will be able to predict 
|the time of arrival of the torpedoes at his end, 
| and the exact course on which they will be running, 
| if he notes the instant at which they are fired and 

the bearing of the attacking craft on firing them. 
| He is almost certain to note both these factors ; a 
| third one requisite is the speed setting of the tor- 
pedoes, which the enemy may know from his intel- 
ligence service, or, failing that, will guess with fair 
accuracy. Two courses are open to him: he may, 
instantly make a large alteration of course or speed 
such that the entire massed zone will miss his line 
altogether ; or, if that involves other tactical dif- 
ficulties, he may decide to wait until the last moment 
and then turn his ships together on to the known 
course of the approaching torpedoes or its reciprocal 
—a manceuvre known as “ combing the tracks.” 

From the attacker’s standpoint, his chances will 
improved if he fires torpedoes, the running per- 
'formance of which in terms of range and speed is 
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unknown to the enemy; which leave no track of 
bubbles to signal their approach; and which will 
have an operation such as will huff any combing 
action by the enemy; the word “ operation” in 
this sentence has a wide application. The first of 
these desiderata probably supplies the reason why 
so little accurate information as to current torpedo 
performance is ever released; the writer, in the 
course of browsing over published literature on the 
subject covering a period of three-quarters of a 
century, has been repeatedly staggered by the false- 
hoods printed about torpedo speeds and ranges. The 
second and third of the desirable qualities mentioned 
have been the subjects of considerable attention by 
torpedo designers within the past five and twenty 
years. 

Another point arises from the increased degree of 
underwater protection possessed by modern capital 
ships. Although seriously incommoded, neither the 
Marlborough nor Seydlitz was put out of action by 
the single torpedo hit suffered by each at Jutland ; 
and the American conclusion from post-war trials 
against the U.S.S. Washington was that eight hits 
with moderate-sized warheads were needed to sink 
a modern capital ship, and four to disable her. The 
expression ‘‘ moderate-sized ” evidently referred to 
® weight of explosive of between 300 lb. and 400 Ib. ; 
in the inter-war years, one found American naval 
commentators recommending a minimum charge of 
600 Ib. 

To revert to the torpedo-control triangle already 
referred to: it is obvious that a faulty estimation 
of its angles will cause a miss, the linear extent of 
which is proportional to the range ; equally obvious, 
that the weapon should ideally be fired at the 
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shortest possible range. Since the practicable range 
for attacks by surface craft is apt to be a function 
of the accuracy of the enemy’s gunfire, such errors 
in actual fact derive more from the time of the 
torpedo’s run than from the length of it; and the 
time can only be reduced by using a faster torpedo. 
A less obvious truth is that the linear miss attribut- 
able to the actual speed of the torpedo differing from 
its legend speed is inversely proportional to the 
square of the latter. It is easier to dodge a brickbat 
than a bullet ; hence the demand for faster torpedoes 
has been and will continue to be persistent. In the 
four years’ war, the German navy generally accepted 
36 knots to 38 knots as the maximum, on account of 
the difficulties experienced in maintaining accurate 
depth at higher speeds. It is here advisable to recall 
that the automobile performance of a torpedo is 
usually represented as the product of its running 
range and the square of its speed ; a weapon capable 
of 10,000 yards at 30 knots cannot be expected to 
run farther than 5,000 yards on a 40-knot setting. 
As is ever the case with power-driven craft, high 
speed in torpedoes is costly. 

The preceding arguments apply chiefly to salvo 
torpedo fire at comparatively long range by flotillas 
of surface craft. For submarines and aircraft dis- 
charging one or two torpedoes, the usual tactics 
involve firing at a range so short that a hit is 
practically assured, despite a gross error in esti- 
mating the enemy’s course and speed. The recom- 
mended U-boat practice in the Great War was to 
fire from a range of between 200 m. and 300 m., 
using the highest torpedo speed setting available, 
generally 38 knots; it was recognised that even 
salvo fire from a single U-boat, at ranges outside 
3,000 m., was quite useless. 

A demand for increased performance and charge 
weight can be met by making the torpedo larger. 
The German weapon of diameter 23-6 in. (600 mm.) 
has already been noted, and soon after the war 
the French produced a 21-6-in. (550-mm.) torpedo. 
Omitting the destroyer Vanoc, experimentally fitted, 
the 244-in. size first appeared in the Nelson and 
Rodney, which were completed in 1927 and appear 
to have been the last British capital ships built to 
carry torpedo armaments. Such mammoth weapons 
introduce formidable problems of handling and 
stowage; the German 23-6-in. type was nearly 
28 ft. long and weighed two tons in action trim. 
It is worth while, therefore, to look into the question 
of what increase in overall lethality can be con- 
trived without increase in size. 

Some increase can clearly be obtained by aug- 
menting the thermal efficiency of the heater system. 
A mere increase in the ratio of fuel to air results 
only in the deposit of soot in the generator ; this 
ratio, moreover, tends already to be on the high 
side because air is such an expensive fluid to carry. 
Beyond this, not much can be done with such a 
system, except to increase the pressure and tempera- 
ture of, gas fed to the engines to the maximum 
extent that the latter will endure. Most engineering 
metals show a sharp falling off in tensile strength 
above 600 deg. F., though certain stainless steels 
are better in this respect ; it is plain, therefore, that 
the design of efficient torpedoes calls for the support 
of the most advanced metallurgical practice. 

It has been remarked that the charged air vessel 
of a modern heater torpedo makes up about one- 
third of the total weight of the weapon, and the 
largest part of its bulk. Since atmospheric air 
contains only some 21 per cent. of oxygen, it is 
plain that a marked increase in performance can 
be obtained by charging the vessel with pure oxygen. 
The first production torpedoes to run on enriched 
air were the 21-in. models used for outfitting the 
cruisers of the London class, completed in 1929. 
It is to be noted that this development also yields 
a valuable tactical advantage by reducing the train 
of bubbles from which the torpedo’s approach can 
be detected. The heater torpedo running on atmo- 
spheric air leaves a pronounced bubble wake, once 
described to the author by an Irish torpedo gunner 
as “a thrack to ut like de blast of a horn.’’* 


* Another description: ‘“‘ The trail is 4 ft. or 5 ft. 
wide, it is as white and is as distinct as a chalk line 
drawn upon a blackboard,” from the book Victory at 
Sea, by Rear-Admiral W. 8S. Sims, U.S.N.; John Murray, 
London, 1920. 








An even greater increase in performance can be 
obtained by the use of fuels containing enough 
oxygen to support their own combustion. Gun- 
powder and nitroglycerine are two compounds 
which are oxygen-bearing in this sense, and, although 
neither is commonly regarded as a fuel, it is but a 
short step from the latter to cordite, which was 
essentially the basis of a torpedo fuel patented by 
Hudson Maxim in 1904 and called by him “‘ motor- 
ite.” Hudson Maxim was the brother of Hiram 
Maxim, the gun inventor; for a number of years 
he acted as explosives consultant to Messrs. E. W. 
Bliss. A later patent, granted after Maxim’s death,* 
covered a liquid explosive fuel for driving torpedoes, 
consisting of a nitro-compound of glycerine holding 
in solution gum camphor, acetylene gas, acetone, 
and a combustible non-explosive material. It was 
proposed to employ a tungsten generator or com- 
bustion pot. 

One of the earliest projects of this kind was the 
Borden torpedo, an exceptionally large weapon 
driven by turbine engines supplied with gas from 
12 gunpowder cartridges ; this was tried in America 
in the eighties and was capable of about 2,000 yards 
at a moderate speed, being steered by tiller-ropes 
from the shore. 

The attempt to use fuels bearing their own oxygen, 
and comparable with the propellent explosives 
used in guns, has given rise to sporadic efforts to 
eliminate the torpedo’s engine in favour of rocket 
propulsion. A rocket-propelled torpedo tried at 
Woolwich in 1883 yielded a performance of 50 yards 
at slow speed; the Weeks torpedo, with which 
experiments were made in America in the following 


year, was a surface-running weapon driven by two | 


rockets and credited with a range of 100 yards at 
over 40 knots, but its direction was a matter of 
luck. Other similar torpedoes have been more or 
less disappointing, including those such ‘as the 
Paulson, an American type, in which the motive 
power was utilised to expel water on the ejector 
principle, instead of turning an engine and pro- 
pellers. Propulsion by reaction jets appears to 
offer little promise in maritime applications, pre- 
sumably because the speed of the craft propelled 
can never be more than a small fraction of the jet 
speed. 

The credit, if any, for the invention of torpedoes 
propelled by electricity, and containing their own 
propulsive energy in the form of storage batteries, 
belongs to the great Swedish engineer Thorsten 
Nordenfelt ; who, some time before 1890, produced 
a mammoth weapon on this principle,t} capable of 
16 knots for 4,000 yards. Nordenfelt’s torpedo 
was steered from the shore by impulses passed to 
the steering motor through a trailing cable, but it 
differed essentially from other contemporary electric 
torpedoes, such as the Sims-Edison, in that it 
carried its own batteries. The power-weight 
ratio of electrical storage batteries is not materially 
worse than that of the orthodox heater propulsion 
system, but the most signal characteristic 
by the latter is that of being able to deliver all its 
stored energy in a very short time This character- 
istic, translated into terms of electrical perform- 
ance, is equivalent to an exceptionally heavy dis- 
charge rate, and it is notorious that the plates of 
the ordinary secondary battery will perform re- 
markable contortions in response to such a demand. 

It was therefore doubted by many commentators 
whether the principle of self-contained electrical pro- 
pulsion could ever yield torpedo performances of a 
high order, though the consequent tactical advan- 
tage of complete tracklessness was fully appreciated. 
A further advantage possessed by the electric 
torpedo is the feature of constant weight, and there- 
fore unvarying list and inclination, throughout its 
run. Moreover, the manufacture of such a weapon 
will not make any demands on the national capacity 
for producing the large forgings of high quality 
alloy steel needed for the air vessels of orthodox 
torpedoes. 

It has been stated in print} that a German electric 
torpedo was under development in 1917 and that it 
was issued experimentally to some units before the 


Armistice. This development evidently proceeded 
apace, for the submarine U.570, which surrendered 
intact to a Lockheed Hudson aircraft of Coastal 
Command on September 8, 1941, was armed with 
nine electric torpedoes in addition to several heater. 
driven weapons. This type of electric torpedo, 
known as the G7 E, is a 2l-in. model with a single 
setting of 30 knots to 5,000 metres, and appears 
to be used by U-boats only. The performance is 
materially inferior to that of the G7A heater 
torpedo, which is believed to have been designed 
at about the same period. 

The battery of the G 7 Eisin a compartment 11 ft. 
long, corresponding in position to that of the air 
vessel in an orthodox torpedo, and consists of 52 
lead-acid cells in ebonite containers, weighing nearly 
1,500 Ib. in all, and connected in series. The motor, 
weighing 250 lb., is an eight-pole series-wound 
machine with a wave winding and no interpoles, 
fitted with copper-carbon brushes on a face com- 
mutator, its initial rating being 950 amperes at 
91 volts and 1,755 r.p.m. This rather high motor 
speed is transmitted to contra-rotating twu-bladed 
propellers, set abaft the rudders in the Woolwich 
manner. Small high-pressure air bottles are carried 
for operating the gyroscope and the servomotor of 
the depth mechanism, these components being of 





the same pattern as those in the G7A _ heater 
torpedo. 

| It may be remarked that the range quoted for 
| the electric torpedo is only obtainable if the battery 
| is pre-heated to 86 deg. F., as the conversion from 
| chemical to electrical energy cannot take place fast 
| enough at ordinary temperatures ; thermostatically- 
controlled heating elements energised from the U- 
boat’s main electric supply are installed for this 
purpose. Moreover, the probability is that these 
torpedoes require considerably more in the way 
of routine maintenance than those of the heater- 
driven type; the interior of a submarine is not a 
place where intricate tinkering with the guts of 
torpedoes during the course of a patrol is at all 
popular, 

Seeing that the other U-boat torpedo of this war, 
the G 7 A, is capable of 30 knots to 14,000 m.—an 
automobile performance nearly three times as great 
—the question at once arises why the electric pattern 
| Should have been adopted for quantity production. 
| The last three words probably furnish the answer. 
|It may be doubted whether the manufacturing 
capacity of the German arsenals would have been 
able to encompass the vast quantity of torpedoes 
required for the U-boat campaign if an orthodox 
type had been chosen. The electric weapon is 
clearly better suited to manufacture in quantity, 
and must be much cheaper—which is another way 
of saying that it requires less expensive gtades 
of labour and materials. Although the feature of 
tracklessness is, without question, an important 
tactical advantage, the inherent inferiority of the 
electric torpedo in its present stage of development 
is marked. The provision of this weapon may be 
guessed to have suited the book of the munitions 
production authorities, but we are not told what 
the U-boat commanders think of it.* 

The author thinks that, during the course of the 
present war, he has been able to detect in the lay 
Press—and occasionally at much higher levels— 
a tendency to scoff at the general quality of enemy 
armaments. This tendency, if indeed it exists, 
is not at all to be encouraged ; “ frantic boast.and 
foolish word” are here synonymous terms. As an 
example, if a report that German sea-mines were 
renowned for their unreliability and dud _per- 
formance were to obtain publication (which is not a 
probable happening), the German Naval High 
Command would doubtless take strong remedial 
action ; nay, patience would once more be exhausted 
and even carpet-biting might ensue. It is further 
to be expected that a folk whose principal hobby is 
assaulting its neighbours will make sure that it 
possesses an organisation very fully equipped to 
provide the latest and best munitions of war; 
whereas, by contrast, the people of a country that 
avowedly prefers butter to guns must expect to be 





* US. Pat. No. 1,683085, filed February 23, 1921. 

+ British Patent No. 16,693 (1888). 

t By the late Mr. H. C. Bywater, in an article in The 
Naval and Military Record, April 4, 1923. 


* As will be evident from certain passages, these 
articles were written and passed for publication more 
than six months before the end of the war in Europe. 
The phrasing, however, has not been altered to correspond. 
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deprived of the former and will certainly have to 
wait for the latter. 

The German G 7 A torpedo may be taken, there- 
fore, as an excellent example of an orthodox modern 
torpedo. It is 7 m. long and 21 in. in diameter, 
and in action trim weighs nearly 1} tons, of which 
about one-fifth is made up by the explosive in the 
warhead. The air vessel contains about 315 lb. of 
atmospheric air at 2,720 lb. per square inch, and 
has a rear extension forming a compartment for the 
water required by the wet heater propulsion system. 
Immersed in the same compartment are separate 
bottles for the engine lubricating oil and fuel ; the 
latter being decalin—the fully-hydrogenated product 
of naphthalene, presumably made by the Tetralin 
concern at Rosslau. 

A generator or combustion-pot of orthodox 
design is fed with fuel and water delivered by air 
pressure, the mixture ratios on the high-speed 
setting being about 14: 1, air to fuel, and 4:1, 
air to water. The products of combustion pass at 
about 1,800 deg. F. to a four-cylinder radial piston- 
type engine, again of orthodox type, which must 
be supposed to develop close on 500 h.p. at 44 knots. 
The depth is adjustable between 2 m. and 12 m., 
this covering the extreme requirements of hitting 
light-draught. vessels, or running beneath capital 
ships with the magnetic pistol. The gyroscope is of 
advanced design, weighing 15 lb. complete; the 
wheel is blast-started in the manner already de- 
scribed so as to reach 15,000 r.p.m. in 0-3 second, 
and its spin is maintained by low-pressure air jets 
mounted on the vertical gimbal. The steering con- 
trol is ingenious and sensitive, rotation in azimuth 
of the vertical gimbal relative to the frame causing 
an air jet to strike on one side or the other of a 
knife-edged vane pivoted so as to control admission 
to the steering-engine cylinder. This system gives 
differential control of the vertical rudders instead of 
setting them first hard over one way and then 
hard over the other, in the manner of most earlier 
torpedoes ; a much less sinuous course results, and 
the risk of premature firing of the magnetic pistol 
is greatly reduced. 


The magnetic pistol employs a wound armature | 


rotated by an impeller or fan mounted on the nose. 
This armature is connected to an electrical relay 
which controls the admission of current from a dry 
battery to the fine wire bridges of the detonators. 
The armature generates no voltage, or none to 
speak of, until a field is provided for it in the shape of 
the vertical component of the target ship’s magnetic 
flux. When, therefore, the torpedo passes under 
the ship, the armature produces an E.M.F., the 
relay closes, and the detonator bridges are brought 
to incandescence. There are one or two obvious 
snags attaching to this pretty conception, which 
was developed before 1918, one being that the 
system must be adjusted so that it will not operate 
under the influence of the earth’s magnetic field ; 
hence the sensitivity has to be set to correspond 
to the magnetic latitude in which the torpedo is to 
be fired. The pistol also combines a percussion 
firing arrangement, and is shown in outline in Fig. 38, 
on page 529. 

Little has been said so far in these articles about 
the explosive systems used in torpedo warheads. 
Although Sir Frederick Abel’s ammonium picrate 
had a short vogue, the filling most commonly used 
before 1900 was wet guncotton, which was favoured 
on account of its high degree of insensitivity to 
the shocks and fragments from adjacent shell- 
bursts, and to which the Royal Navy clung with 
touching fidelity for many years. The first of the 
war explosives to which the prefix “ high ” can be 
properly applied was picric acid (1886); it was 
adopted for shell filling by most Powers, under 
names such as lyddite, melinite, Granatfullung ’88, 
shimose, etc. ; but only France and Japan used it in 
torpedo warheads. Other nations eschewed it for 
this purpose because of its sensitivity and its ugly 
habit of forming even more sensitive salts with 
metals. It was followed by trinitrotoluene, known 
variously as trotyl, tritolo, trinol, Fullpulver ’02, 
and in Japan as Type 92 explosive ; which, although 
less brisant than picric acid, is also less sensitive 
and extremely stable, and which, by reason of its 
lower melting point, is more easily cast into large 
containers. T.N.T. has been used in warheads by 


nearly all navies, but, during the Great War, the 
shortage of this explosive in Britain forced the 
Admiralty to adopt the inferior mixture amatol, 
made by incorporating ammonium nitrate with 
T.N.T. The detonative velocity of amatol is sub- 
stantially lower than that of straight T.N.T.; and 
its hygroscopic nature can be a nuisance, as when 
leakage occurs into the warhead of a submarine’s 
torpedo. 

A far more satisfactory mixture was adopted by 
the German navy about 1907 in the shape of 
hexanite, for some time known as Schiesswolle 
neue Art (S/w.n.A). This was a mixture of T.N.T. 
and the exceptionally poisonous ingredient hexa- 
nitrodiphenylamine (hexa or hexil) and was employed 
in German warheads throughout the war of 1914-18. 
Hexanite is more violent than T.N.T., but withal of 
excellent stability and not unduly sensitive ; it was 
claimed that, when the Moltke was damaged by 
the explosion in her warhead room of a British 
submarine’s torpedo, not one of the warheads was 
sympathetically detonated. This explosive was 
usually loaded in the form of pressed blocks, of 
contours to fit the warhead casing; an identical 
filling, labelled as “‘ Type 97 explosive,” was found 
in the warheads of the 18-in. torpedoes of a Japanese 
midget submarine sunk in Sydney Harbour in 
June, 1942. 

The most signal advance in torpedo explosives 
prior to 1918 was made in Austria, where a mixture 
called “‘ Ammonal T” was adopted for warheads, 
consisting of 30 per cent. of T.N.T., 45 per cent. of 
ammonium nitrate, 2 per cent. of brown charcoal, 
and 23 per cent. of powdered aluminium. Austrian 
torpedoes thus loaded sank the French cruiser Leon 
Gambetta and (appropriately enough) the Italian 
cruiser Garibaldi.* The effect of finely divided 
aluminium in increasing the volume and tempera- 
ture of gas from an explosive, although at the 
expense of brisance, had contemporarily been recog- 
nised in Britain, which made substantial use of 
ammonals in trench-warfare munitions until a 





shortage of the metal in 1917 forced the reversion 
| to amatol. : 

One of the most brisant of all explosives is 
| cyclonite, otherwise known as cyclotrimethylene- 
| trinitramine, hexogen, or “'T.4.”+ Although used 
| for small munitions such as detonators in the Great 
War, this explosive appears to present some diffi- 
‘culties in bulk nitration, if the several disastrous 
| bangs in Italian arsenals in the years preceding 
| the present war can be taken as evidence. Never- 
theless, mixtures of T.N.T. and cyclonite are known 
to have been used in Italian warheads under the 
name tritolite, and must be reckoned as formidable. 

The explosive in the German warhead illustrated 
in Fig. 38, on page 529, is called Schiesswolle 
36, and appears to have been adopted in about 
1933. It consists of aluminised hexanite, the per- 
centage of aluminium powder being about 25. 
Another German warhead mixture is composed of 
trinitrotoluene, aluminium powder, and hexogen, 
and bears the similarly composite name “ trialen.” 
It is not known whether the United Nations use 
aluminised explosives, but the shortage of alu- 
|minium revealed by the shouting for saucepans in 
1940 would suggest that Britain may have found 
it difficult to maintain supplies of munitions thus 
loaded. Very little information about Allied high 
explosives has been released; the announcement 
on September 26, 1943, of the British explosive 
R.D.X. did not indicate its composition, though it 
could possibly be equated with the substance 
pentaerythritoltetranitrate (P.E.T.N., penthrite, or 
nitropenta) which was stated in an announcement 
from Washington on April 17, 1944, to be a new 
high explosive in mass production for many types 
of shells and bombs. The writer had supposed 
hitherto that nitropenta had been patented by 
Bruno Thieme in 1897. 

When these articles were passed for publication 
(September, 1944) it was not permissible to divulge 
much about current British practice in the field of 
war explosives. A recent release by the Naval 
Affairs Branch of the Ministry of Information, how- 

* Ammonal, by Dr. Richard Forg, published in Vienna, 


1920. 
+t So called in Italy because the letter “t” occurs 








four times in the name ‘“‘ trimetilintrinitroammina.”’ 


ever, now permits something to be added to the 
preceding paragraph, the inadequacy of which was 
perfectly apparent to the author when he wrote it. 

The production of cyclonite in bulk was pioneered 
by the Research Department (now Armaments 
Research Department) at Woolwich Arsenal; and 
the high explosive R.D.X. is, in fact, cyclonite. A 
mixture of R.D.X., T.N.T., and aluminium powder, 
similar to the German “ trialen ” but more powerful, 
was developed by the same Department for the 
express purpose of loading torpedo warheads. 
For this reason, and because it was not desired that 
the name chosen should reveal the composition, the 
writer caused the new mixture to be called “‘ torpex”’; 
though it was afterwards also used for filling depth 
charges, bombs, and mines—notably the mines that 
breached the Méhne and Eider dams. 

The demands of the aircraft industry for alumin- 
ium, in the early stages of the war, forbade any re- 
lease of the metal for explosive purposes until 1941. 
The first production filling of a warhead with torpex 
was carried out in the summer of that year at the 
Royal Ordnance Factory, Glascoed, Monmouthshire ; 
principally by Lieutenant Commanders T. C. Bellairs 
and P. L. Chandler, egged on from behind by the 
author. The mixture proved rather more viscous 
than trials had led us to expect, and some slightly 
unorthodox measures, including the use of a fire- 
bucket as a ladle, had to be adopted. Incidentally, 
somebody’s false teeth fell into the warhead during 
the process. The advent of atomic (or, more correctly, 
nuclear) explosives, has made torpex as dead as cold 
mutton fat; but it had its hour, and even some of us 
had our moments. It was, without any question, 
the best of the “ pre-nuclear ”’ fillings for large muni- 
tions used by any belligerent ; and, as such, reflects 
great credit on the staff of the Armaments Research 
Department, notably Mr. R. G. Early, O.B.E. 

Finally, the suggestion may be offered that 
the adoption of successively more powerful explo- 
sives in warheads carries with it an inherent risk, 
in that the greater the energy crammed into a 
chemical compound of this sort, the more easily 
is that energy released by accident. It is obvious 
that a very definite limit to the permissible sensi- 
tivity of the explosive is imposed by the danger from 
| flying shell fragments, bullets, and the like. Even 
the warheads in a submarine’s torpedo tubes are 
liable to be exposed to the shock of the nearby ex- 
plosion of depth charges, and might be counter- 
mined if containing too sensitive a filling. 

The priming charge employed to hand on to the 
main filling from the detonators, which are often 
duplicated to make sure, is ordinarily of tetryl. 
That in the German warhead illustrated contains 
less than half a pound, and is withdrawn to a safe 
distance from the detonators until the torpedo has 
run a few score yards. The primer in the earlier 
warhead shown in Fig. 37. on page 529, owes 
its position to trials made by the Austrian navy in 
about 1908, which indicated that a material increase 
in damaging effect was obtained from a warhead by 
initiating it from the rear. This arrangement, which 
was thereafter adopted by the Silurificio White- 
head, greatly facilitates the attachment of a net 
cutter on the nose, and is usually combined with the 
use of an inertia pistol of “ all-ways” type. In this 
class of pistol, the striker spring is compressed by a 
screwed sleeve, rotated under the action of an 
impeller turned by the rush of water past the war- 
head, the sear holding the striker being held by an 
inertia pendulum which is displaced by a shock 
from any direction when the torpedo hits.* 





FRENCH DIESEL-ELECTRIC LOCOMOTIVES.—Two Diesel- 
electric locomotives have recently been placed in service 
on the railway between Paris and Dijon. Each locomo- 
tive is divided into two permanently coupled sections, 
which are borne on three axles and two trailing bogies. 
The centre part of each section carries two four-stroke 
airless-injection engines with an output of 1,050 h.p. 
for the first hour and of 950 h.p. for the remainder of 
the run. These engines are coupled to generators which 
supply three double-armature motors which drive the axles 
through gearing. The auxiliary circuits are fed from a 
110-kW direct-current generator, which is driven by a 
separate Diesel engine and operates in parallel with a 
secondary battery. 








* British Patent No. 29569 (1910). 
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ROTARY GRINDING MACHINE 
AND DRILLING MACHINE. 


Tue two machines illustrated in Figs. 1 and 2, are 
examples of the most recent practice of Messrs. A. A. 
Jones and Shipman, Limited, East Park-road, Leicester. 
Fig. 1 shows a rotary surface grinding machine designed 
for the primary purpose of grinding the surfaces of 
discs, such as circular saws, piston rings, etc., a high 
finish being produced on both classes of work. Other 
types of work may also be handled, such as small flat 
parts which can be arranged on the table in a circle. 
The capacity of the machine is indicated by the facts 
that the maximum diameter of the rotary table is 9 in., 
and the maximum diameter of the grinding wheel is 
3in. The rather heavy appearance of the machine is 
due, in the main, to the provision of a compound tilting 
movement to the table, an arrangement which enables 
circular saws to be hollow-ground to any specified 
degree. Dealing with this arrangement first, it will be 
noted that the table is carried on a substantial knee 
bolted to a facing on the front of the lower part of the 
column. The fact that the bottom of this knee is 
formed with a radius in contact with a quadrantal base 
below it indicates that the table can be tilted in the 
vertical plane parallel to the column facing, the bolts 
attaching the knee to the surface passing through 
slotted holes to permit the angular displacement. A 
pointer at the bottom of the knee, and a graduated 
seale on the quadrantal base, enable the knee to be set 
to any angle up to 3 deg. on each side of the vertical. 

The knee carries a slide which can be traversed 
towards or away from the column, the amount of 
traverse being 4 in. Pivoted on the slide is the table 
housing, which can be tilted to any angle up to 5 deg. 
from the horizontal. This tilting movement is in 
a plane at right angles to the tilting movement of 
the knee, and is effected by the raising and lowering 
screw visible at the front of the slide above the slide 
traversing handle. Accurate angular setting is facili- 
tated by a dial on one side of the housing. The table is 
eased in by a drum which prevents splash and returns 
the coolant ‘to the sump by means of a drain pipe of 


large diameter. The table is of the circular permanent- | 


magnet type, and is driven through a reduction unit 
made by Messrs. David Brown and Sons (Huddersfield), 
Limited. Transmission from the }$-h.p. driving motor, 
housed in the column, to the reduction gear is effected 
through a dry-plate clutch, enabling the table motion 
to be disengaged at will. The shielding drum has a 
drop front giving access to the table for loading and un- 
loading. The grinding-wheel spindle is mounted in 
preloaded combined journal and thrust bearings in a 
specially-designed barrel unit carried in a head which 
slides on a ground way on the front of the column. 
The movement provided for this head is 9 in., and it is 
lowered, as required, for cutting feed by the large hand- 
wheel seen on the side of the column. The slideway is 
completely protected against dirt by telescopic guards. 
The wheel spindle is connected to the vertical driving 
spindle by a detachable coupling, the spindle being 
driven, through twin V-belts, by a motor of 1 h.p., 
located in the column. The column also houses the 
electrical contactor panels for both the spindle and 
table motions and a push-button switch controlling the 
spindle. The coolant from the table drum is led to a 
tank beside the machine and is circulated by an electri- 
cally-driven rotary pump. The nozzle of the coolant 
delivery pipe is mounted on a metallic pipe, which can 
be adjusted to direct the flow in any direction. The 
floor space required for the machine is 40 in. by 26 in. 
and the height is 6 ft. 2 in. overall. 

The machine illustrated in Fig. 2 is known as the 
30-in. round column manufacturing drilling machine. 
It has been designed for the drilling of holes under 
production conditions. The drilling capacity is for 
holes up to 2} in. in diameter in cast iron and up to 
2 in. in mild steel, while tapping can be carried out 
for threads up to 1} in. in diameter, Whitworth. 
This size range naturally demands a wide range of 
spindle speeds, of which there are 18. The machine 
is made with one of three alternative spindle-speed 
ranges, to suit the user’s particular requirements. 
The general construction of the machine will be clear 
from Fig. 2, but a comment on the spindle drive 
may be made. This is an all-geared drive from the 
motor seen on top of the column, no belts or chains 
being employed in transmission; the motor seen 
on the table knee is not for rotating the table, but 
for raising or lowering it to suit the depth of work 
being handled. This vertical traverse is controlled 
by means of “up” and “down” push buttons on 
the front of the knee. As long as pressure is main- 
tained on either button the table will move in the 
appropriate direction and stops immediately on 
release. The push buttons are inoperative when the 
table is locked in the desired position, but limit 
switches prevent over-running in either direction. 
The vertical traverse is effected by means of worm 
gearing driven by the motor. The table can be swivelled 
round the column out of the way when it is desired 
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Fie. 1. Rorary Tittrng-TasBLe SuRFACE- 


GRINDING MACHINE. 


to drill or tap deep castings, which are then seated 
on the machined and slotted top of the column base. 

The spindle is of high-tensile steel, and has six 
driving splines cut from the solid. It is mounted in a 
quill having an alloy-steel feed rack. The end thrust 
is taken on combined journal and thrust bearings and 
the weight of the spindle assembly is counterbalanced 
by a weight in the column. The spindle nose is bored 
to No 4 Morse taper and there is an additional cotter 
slot for holding a boring bar. The transmission gears 
are of heat-treated alloy steel and the teeth are correctly 
generated and ground on the profiles to an accuracy of 
0-0001 in. in order to ensure quietness in running and 
maximum efficiency. All the gears and shafts are 
totally enclosed and automatically lubricated; a 
pressure gauge indicates that oil is in circulation at the 
required pressure. The change-speed gear is con- 
veniently placed on the front of the spindle head. 
The automatic feed to the spindle is provided by 
means of a gearbox giving four rates of feed, the 
changes being controlled by the single lever of the 
firm’s instantaneous feed mechanism. In this gear 
the drill is brought down to the work by hand, and 
when the operating lever is released, the automatic 
control comes into operation, even if the drill is clear 
of the work. The drill is then fed automatically at 
the appropriate rate until the pre-determined depth 
is reached, at which point the automatic feed is tripped 
and the drill is returned to the starting position clear 
of the work. The mechanism is flexible in operation ; 
the automatic drilling feed can be stopped at any 
point in its traverse by rotation of the hand lever 
in the opposite direction, when the drill can be lifted 
clear of the work. 

With this arrangement, the ease of operation is equal 
to that of a sensitive lever-feed machine. The auto- 
matic control consists of a dial which rotates with 
the drill feed and is adjustable for the depth of hole 
to be drilled, both with hand feed and the automatic 
control. The amount of drill traverse is set by different 
degrees of rotation of the feed lever; to provide the 
maximum traverse of 12 in. requires several revolutions 
of the lever without re-setting the stop. There is also 
a depth stop for disconnecting the automatic feed at 
pre-determined points before the full depth of hole 
is reached. This mechanism is fitted to enable blind 
holes in which great accuracy in depth is required 














Fig. 2. Propuction-Tyre DRiILLinG 


MACHINE. 


| to be finished by hand. The stop can be set to trip 
| the automatic feed either yy in., yy in., 4 in. or % in 
| before the full depth is reached, the main depth stop 
| being set to the full depth required. This auxiliary 
stop need not be employed when a tolerance of more 
than 0-015 in. is permissible as the main stop is then 
sufficiently accurate. When facing operations and the 
like have to be done, a fine hand feed is given by 
rotation of the small handwheel seen below the spindle 
head, the feed-change lever having been put previously 
into the neutral position. An ammeter on the head indi- 
cates the current flowing, and the most economical 
penetration rate can thus be determined, as well as 
|the point when the drill needs re-grinding. The 
spindle motor, which is of the three-phase type, is 
controlled by a sensitive switch on the left-hand side 
of the head, not visible in Fig. 2. This switch pro- 
vides for stop, start and reverse and operates through 
a star-delta reversing contactor gear which incor- 
porates overload and no-voltage protection. The 
switch also enables tapping operations to be carried 
out. The triangular object seen in front of the base is 
an emergency stop switch which is actuated by the 
operator’s foot. The small motor seen on the right- 
hand side of the base is for driving the coolant pump, a 
copious flow of coolant being delivered to the drill 
point through a nozzle on an adjustable pipe, and 
being returned from the table to the tank in the base 
by a flexible pipe. 





ELECTRIC POWER PLANT ON VESTMANNA ISLANDS.— 
Modern power-plant equipment is soon to be installed 
in the Vestmanna group of islands, 30 miles south of 
Iceland. The inhabitants, numbering 6,000, are mainly 
dependent on the fishing industry and their decision to 
substitute alternating-current for the inadequate direct- 
current service at present in use is indicative of their 
modern outlook. The main contractors for the power- 
station equipment are British Oil Engines (Export), 
Limited, Duke’s-court, 32, Duke-street, London, S.W.1. 
The two engines comprising the power plant were made 
by Messrs. Mirrlees, Bickerton and Day, Limited, Stock- 
port. The generators, manufactured by The Brush 
Electrical Engineering Company, Limited, Lough- 





borough, produce alternating current at 6-6 kV. 
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LAWLEY-STREET GOODS DEPOT, 
BIRMINGHAM: L.M.S. RAILWAY. 


MopERN methods of handling interchange goods 
traffic between rail and road are well illustrated in 
the reconstructed depot of the London Midland and 
Scottish Railway at Lawley-street, Bir ham, which 
was formally opened by the Lord Mayor of that city 
on October 29. Lawley-street first came into railway 
history in February, 1842, when it formed the terminus 
of the Birmingham and Derby Junction Railway. All 
passenger traffic, however, was diverted to Curzon- 
street three years later, though the original buildings 
continued tobe used as part of the goods depot until 
cleared away in connection with the t recon- 
struction. msiderable extensions to the depot were 
made in 1891, when an area of over 50 acres was taken 
into use for handling coal, cattle and all classes of 
general traffic. The buildings erected at that time 
included a goods shed, covering 2} acres, for dealing 
with miscellaneous traffic. This shed, with g two-storey 
warehouse above, was, however, destroyed by fire in 
1937, while considerable damage, especially to the 
main block of offices, was caused by enemy action in 
1940. 

In carrying out the permanent reconstruction of the 
depot, which has been necessitated both by the fire 
and air raids, advantage has been taken of the results 
of an inquiry made in 1935 by a special staff of expert 
goods operators into the methods of handling miscel- 
laneous traffic. These experts found that better results 
were often obtained at small stations than at lange, 
owing to the greater compactness of the former and the 
simpler sorting. The possibility of securing these 
advantages at the larger depots by improved layout 
was, therefore, considered; and experiments were 
made in the temporary accommodation, which had to 
be provided at Lawley-street after the fire in 1937, to 
test certain new ideas. The experience thus gained, 
together with that gathered from other parts of the 
London Midland and Scottish Railway system, has 
been applied in designing the new goods shed, 

The principle underlying this design is ory’ that 
while bulk traffic, such as coal, timber and _ bricks, 
passes in full wagons, miscellaneous traffic arrives in 
small lots. Moreover, while the bulk traffic can be 
dealt with in the open, small consignments are best 
handled in covered sheds provided with decks on which 
the goods can be sorted and conveyed. For many 
years these operations have been carried out by hand. 
The new depot, however, is notable for the use made of 
mechanical appliances to deal with this class of goods. 

The complete scheme of reconstruction at Lawley- 
street includes a block of offices with staff accommoda- 
tion ; a single-storey main goods shed for dealing with 
miscellaneous traffic ; a four-storey general warehouse 
with a total floor space of 26,625 sq. yds., and a single- 
storey warehouse with a floor space of 3,000 sq. yds., 
which will be used mainly for storing non-ferrous metal. 
It has been impossible, however, to carry out the entire 
scheme under war conditions. Preference was, there- 
fore, given to the new main goods shed, which was 
completed in the early part of 1944, in order to facilitate 
the prompt unloading of war-time traffic and to avoid 
congestion on the running lines, especially to and from 
the West of England. Nevertheless, the new metal 
warehouse is in an advanced state of construction ; 
and it is hoped that work on the office block will be 
started at an early date. 

The new goods shed, of which a plan appears in 
Fig. 2, on page 538, is about 650 ft. long by 350 ft. wide, 
It covers an area of about 5} acres, compared with the 
24 acres of the previous shed, and comprises two sec- 
tions, one of which will be used primarily for outgoing 
miscellaneous traffic, while the other will be employed 
for similar incoming traffic. The “ forwarded ”’ section 
contains eight wagon roads on which 203 rail vehicles 
can be set. Adjacent to these wagon roads are paved 
cart roads, so that lorries and vans can be taken 
directly alongside the rail vehicles for loading. A 
small deck is provided inside the west end of the shed 
where miscellaneous cartage loads can be sorted on to 
specially designed pneumatie-tyred drays and thus 
taken to the rail wagons. The loading of heavy articles 
is effected by battery-operated mobile road cranes of 
25-cwt. capacity, the jibs of which can be lowered to 
the horizontal, so that they can pass inside the rail 
vans with a load on the hook. An illustration of one 
of these cranes appears in Fig. 1, page 538, which also 
gives a general view of the “ forwarded ” section of the 
shed. 

The miscellaneous traffic coming in by rail, which 
has to be sorted and assembled into cartage loads for 
delivery in the Birmingham area, is dealt with in the 
“received” portion of the shed, a view of which ap- 
pears in Fig. 3. In this section, 40 loaded wagons can 
be set under cover on four wagon tracks. These tracks 
are arranged in pairs with a conveyor ing between 
them, as will be clear from Fig. 2. The traffic is dis- 
charged from the wagons across a narrow deck on to 
the conveyors from alternate sides. After one raft of 





loaded wagons has been dealt with it can, therefore, 
be withdrawn while that on the other track is being 
handled. This avoids the staff having to wait for work. 
Each of the four conveyor sidings in the shed is served 
by separate loaded wagon and empty wagon roads. 
At the sorting end of each conveyor, the traffic is taken 
off on one side for delivéry in the Birmingham area 
and on the other for re-forwarding by rail. In the 
former case, the traffic is sorted on “ flats’ into 
twelve delivery units corresponding to the rounds into 
which the Birmingham area is divided. This operation 
is effected by a traverser, some details of which are 
o below. The traffic for further rail transit from 

irmingham is sorted on to pneumatic-tyred drays on 
the outside of the conveyors opposite the “ flats.” 
Each dray is hauled by an electric tractor, forming an 
articulated unit with the dray, to the west end of the 
“ forwarded ” wagon roads. re horses are attached 
to the drays by a light tubular shaft fitted with an 
automatic coupling, so that the vehicles can be hauled 
alongside the wagons where the traffic is loaded for 
dispatch. Each dray contains traffic for the pair of 
wagon roads which are served by the intervening cart- 
way. Fig. 3 shows the “ flats ’’ on the left and the 
internal. drays on the right. The 30-cwt. overhead 
crane, provided for handling bulky and heavy articles, 
is also visible. 

The shed has been constructed to conform with the 
operating methods which have just been outlined. For 
instance, maximum unobstructed space was required in 
the “ forwarded” section, so that the road vehicles 
could be taken directly alongside the rail vehicles. The 
main section of the roof is therefore in one span of 15] ft. 
2 in., with columns at 50-ft. centres. Similarly, as an 
overhead crane had to be provided over the conveyors in 
the “received” section, the span in this section was 
fixed at 86 ft. 8 in. and the roof was made somewhat 
higher than in the rest of the shed. To meet these 
requirements, a steel-frame structure was used, and to 
reduce the load, the lightest possible covering was pro- 
vided. The roof trusses, which are spaced at 25-ft. 
centres, carry purlins at 6 ft. 6 in. centres, to which pro- 
tected metal covering is fixed, except where glazing is 
used to give good natural lighting. The sides are 
covered with protected metal, except that the bottom 
9 ft. 6 in. is built of brickwork. This brickwork is 
covered with continuous timber buffers to protect the 
wall from road vehicles. The floor of the shed is of 
concrete, which has been laid with stitable falls to allow 
of ample drainage. Constructional work was hampered 
by the presence of a number of old buildings and by the 
foundations both of these buildings and of those which 
had been burnt down. In addition, the River Rea is 
carried under the site in a triple barrel culvert, which 
had very little cover at the Lawley-street end. Special 
arrangements had therefore to be made for supporting 
some of the columns. 

The incoming wagons in the “ forwarded ” section of 
the shed are located by four electric capstans, which 
are installed between the railway tracks, as indicated 
by the letters C in Fig. 2. These capstans are each 
driven by a 15-h.p. motor and are capable of giving a 
rope pull of one ton at a speed of 150 ft. per minute. The 
two deck conveyors, on to which the goods in the 
received section of the shed are discharged, are each 
360 ft. long and 3 ft. wide ; and are formed of hardwood 
slats attached to steel chains. They are driven by a 
15-h.p. motor through a fluid coupling and gearing, at a 
qui of 40 ft. per minute. The driving unit is situated 
below deck level at the delivery end of each conveyor. 
Should a package remain on a conveyor at the end of the 
run it strikes a vertical plate and brings the motor to 
rest. The flats on to which the traffic is sorted from the 
conveyors, are 14 ft. long by 6 ft. 6 in. wide and have a 
maximum load capacity of 30 cwt. They are mounted 
on flanged wheels running on a 3-ft. gauge track, the 
axles being carried on roller bearings. These flats, when 
loaded, are transported to the cart-loading bays on 
traversers, which were constructed by Messrs. Herbert 
Morris, Limited, Loughborough. These traversers, of 
which two are normally in use with one in reserve at 
the west end of the shed, are designed to travel at a 
speed of 500 ft. per minute. They incorporate a cross- 
traverse carriage, which can be slid under thé flat and 
the elevating gear which raises the flat clear of its sup- 
ports. The loaded cross-carriage is then retracted into 
its normal position for travelling. The traverser is 
driven by a 20-h.p. motor through variable-speed 
hydraulic gearing, control being effected by a hand- 
wheel which has only to be moved three-quarters of a 
turn to give full speed in either direction. A very slow 
creeping speed is also obtainable, so that accurate loca- 
tion at the loading and discharge points is possible. 
The cross-traversing motion is driven by hydraulic 
power from the same motor as the travelling motion, 
through two cylinders to one or other of which fluid is 
admitted by moving the control lever in the appropriate 
direction. The elevating motion is driven by a 3-h.p. 
motor and hydraulic unit which is mounted on the cross- 
traverse carriage. Control, in this case, is effected by a 
pedal near the main control column. The travelling and 





cross-traverse controls are interlocked, so that they can 
only be operated wheh it is safe for a particular move- 
ment to be made. Arrangements’ are also provided 
whereby the traversers are brought to rest automatically 
at the ends of their runs. A 20-ton hand-operated 
Goliath crane is installed in the annexe at the west end 
of the traverser runway for servicing purposes. 

When the loaded flat arrives at its appropriate cart 
bay, it is deposited on its wheels and can then be moved 
along behind the town delivery vehicles by a creeper- 
chain conveyor, which runs at 100 ft. per minute. 
These conveyors, of which there are two, consist of a 
number of flat shoes on a steel chain and are driven by 
5-h.p. motors through fluid couplings and worm gear- 
ing. This driving equipment is installed in the same 
pits as that driving the deck conveyors. Contact 
between the flat and the conveyor is made by a shoe, 
which is operated by pushing a lever forward. Move- 
ment of the same lever in the opposite direction applies 
a brake. 

To facilitate the setting of individual wagons, a 
20-ton traverser is provided on a cross track, 343 ft. 
long, at the east end ofthe shed. This traverser, which 
is illustrated in Fig. 4, on page 538, is driven by a 30-h.p. 
motor and travels at a speed of 350 ft. per minute. 
Control is effected from one of two positions so that an 
unobstructed view of the track is obtained. As will 
be seen, this traverser is fitted with a capstan similar in 
design to those in the shed, as well as with a bollard. 
As it operates entirely in the open, the electrical equip- 
ment is housed in a weatherproof cabinet on the driving 
platform. Electric power for operating the equipment 
in the depot is obtained from the mains of the Birming- 
ham Corporation on the three-phase system at 11 kV. 
It is transformed in a substation on the premises by 
two 200-kVA transformers at 400 volts for power and 
230 volts for lighting. Alternative high-tension sup- 
plies are available and each transformer is capable of 
carrying the full load of the depot. It may be added 
that a portable plant, consisting of a petrol engine and 
pump, has been provided for testing the brakes on 
express goods train wagons. This plant can be moved 
to any part of the shed and obviates the use of a 
locomotive for this purpose. 





WATER-SEALED UNDERFEED 
STOKERS. 


AN interesting modification to the conventional auto- 
matic underfeed stoker with worm feed has been 
developed by Messrs. Nu-way Heating Plants, Limited, 
54, Gillhurst-road, Birmingham, 17. The principle 
adopted in this appliance, which is known as the 
“‘ Nu-way patent water-seal stoker,” is that of flooding 
the feed-tube, the hopper base, and the lower parts of 
the fire-pot with water maintained at a constant level, 
so that it is necessary for the fuel to pass through 
the water. The actual combustion zone is neces- 
sarily above the water level. It is claimed that this 
modification renders it impossible for the products 
of combustion to find their way along the feed tube 
and, in consequence, there is no risk of smoke or fumes 
issuing from the hopper. The fuel cannot, moreover, 
burn down low in the fire-pot, a contingency which, 
without the protection afforded by the water, is liable 
to damage the end of the feed screw, while the cooler 
firepot and tuyeres of the water-seal stoker ensures 
the longer life of those parts. It is also claimed that 
the Nu-way stoker can be used with a wider range of 
fuels, including coals with caking characteristics 
which would otherwise result in excessive clinker forma- 
tion. As regards construction, the feed tube is of solid- 
drawn pipe flanged to join the hopper base and the 
firepot. The feed screw is of nickel-chrome-molyb- 
denum steel; it is connected to the gearbox shaft, 
which passes through a seal ring and a grease pocket 
and has an outlet to enable any leakage to drain 
away before reaching the gearbox. The latter is of 
the ratchet type to give intermittent feed at a number 
of different rates, the change of rate being effected 
by manipulation of an external lever without stopping 
the stoker. The fan is mounted on an extenson of the 
high-speed shaft of the gearbox and is not affected by 
a change in the rate of fuel feed. The drive is pro- 
vided by a totally-enclosed motor, transmission being 
by means of V-belts. The water level is maintained 
by a ball cock. The controls include an operating 
thermostat of the immersion type, a limit thermostat, 
a panel with an isolating switch and fuses and an auto- 
matic motor starter with no-volt and overload protec- 
tion. For steam boilers, a pressure-operated switch is 
fitted instead of the thermostats. The stoker is at 
present made in 13 sizes, with maximum rates of coal 
feed from 25 lb. to 600 1b. per hour, the corresponding 
maximum ratings of the boilers fired being between 
165,000 B.Th.U. and 5,000,000 B.Th.U. per hour. The 
smallest size is provided with four rates of coal feed 
and the largest size with eight rates. The hopper capa- 
cities are 250 Ib. and 1,250 lb. of coal, respectively. 
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THE ** PLASTOGLAZE’’ PROCESS 
FOR PROTECTIVE COATINGS. 


Tue practice of applying a thin layer of material to 
any object with a view to providing either a decorative 
finish or a protective coating has been extended by 
the introduction of synthetic resins. One such material, 
known as Plastoglaze, has been developed by Messrs. 
Plastic Spray, Limited, 3, Vere-street, London, W.1, 
and an interesting portable drying plant for use 
in connection with it is illustrated in Figs. 1 and 2. 
Before describing this plant, however, some com- 
ments on the material itself are desirable. Plasto- 
glaze consists of a combination of synthetic resins, 
plasticisers, and solvents to which a hardener is added 
immediately before use. It is applied, according to 
the nature, size and shape of the object or part to be 
covered, by dipping, brushing or spraying. The 
plastic film thus formed will eventually harden in 
normal temperatures and will then be insoluble in 
fresh water, alcohol, acetone, benzol, petrol, oil, tur- 
pentine, or other solvents. It is stated to be resistant 
to sea-water, atmospheric influences, mild acids and 
alkalies and similar corrosive solutions, as well as 
to abrasion and the attacks of marine boring organisms, 
etc. Further, being heat-resisting, it hinders the 
spread of fire, while its complete homogeneity elimi- 
nates cracking and warping. Plastoglaze can be 
applied equally effectively to wood, wallboard, metal 
and glass. 

While the hardening process will proceed satis- 
factorily enough in normal temperatures, as already 
stated, it can be considerably accelerated by the 
application of heat, a characteristic which is particu- 
larly useful when large quantities of parts are to 
be dealt with, the time occupied by the drying of 
‘* painted ” articles by natural means often resulting 
in considerable dislocation of the flow through a fac- 
tory. It is to remove this drawback that the cyclone 
generator, illustrated in Figs. 1 and 2, has been deve- 
loped. A normal Plastoglaze treatment is to spray 
the material on to the surface, to be covered by 
means of any standard type of spray gun operating 
at a pressure of 40 Ib. per square inch. A period of 
10 minutes is then allowed in order to give time for the 
evaporation of excess solvents, after which time the 
cyclone generator is run for five minutes to discharge 
a stream of hot non-toxic non-inflammable gases on 
to the surface. The part is then allowed to cool 
in the atmosphere and if a second and subsequent 
eoats are desired, as is generally the case, the heat- 
ing cycle is repeated, the final coat, however, being 
given heat-treatment for from 15 minutes to 20 
minutes. Another procedure can also be adopted, 
namely, to apply the heat-treatment to the final 
coat only, each intermediate coat being given 15 minutes 
in which to air-dry. The heat-treatment required for 
this cycle will be somewhat longer than in the first- 
mentioned cycle. 

The generator consists essentially of a combustion 
chamber and generator and a centrifugal motor-driven 
blower with a manifold for the attachment of flexible 
metal hoses by which the hot gases are directed on to 
the coated surface. The components are all assembled 
on a single base as shown. The generator is made in 
two sizes, of which one is suitable for either one or two 
hoses and the other will supply gas for as many as 
five hoses. It is this machine that is illustrated 
in Fig. 1. The hot gases are generated by the com- 
bustion of ordinary town gas which is loaded with 
certain chemicals. The gas is delivered to the com- 
bustion chamber through the pipe seen immediately 
below the push-button motor starter in Fig. 2, and 
also seen passing through the starter panel in Fig. 1. 
The pipe is fitted first with an ordinary stop cock, 
then follows a diaphragm governor of normal type, 
after which is a valve controlled by a thermostat. 
The thermostat itself is seen in Fig. 1 attached to 
the blower outlet just behind the manifold; a thermo- 
meter is also fitted at this point The chemicals are 
added to the gas stream by aspiration and are contained 
in the tube seen lying on the base plate in both illus- 
trations. This is connected by a flexible pipe to a cock 
fitted to the gas inlet pipe and visible in Fig. 2. The 
combustion chamber into which the gas is led is the 
cylindrical part co-axial with the blower. It con- 
tains a rotating generator running on sealed ball 
bearings, and both this and the blower are constructed 
of heat-resisting materials. The projection seen on 
top of the chamber in both illustrations is a combined 
lighting and inspection port with a flash-proof sealing 
device. 

The blower is driven by:a guarded V-belt from a ball- 
bearing motor to British Standard Specification. Belt 
tensioning is provided by a shding adjustment of the 
motor; the white seating prominent in Fig. 2, below 
the slide, is a cork pad to damp out vibration. The 
motor can be supplied to run on either alternating 
or direct current at the usual voltages. While the 
normal equipment is motor-driven, as illustrated, for 
Situations in which electric current is not available, 











HOT-GAS GENERATOR FOR 





Fig. 


a modification with a drive by a small petrol engine 
is obtainable. An analogous alternative exists where 
town gas is not laid on, the heating fuel being then 
derived from Calor gas cylinders. Further, when 
the parts to be treated are numerous but very small 
and the hoses would prove unwieldy, there are avail- 
able insulated cabinets of light-alloy plate in which 
the parts can be placed and into which the hot 
gases are discharged. It will be obvious that the 
utility of the cyclone generator is not limited to 
treating parts.coated by the Plastoglaze process, which 
treatment reduces the time necessary for the poly- 
merisation of the plastic resin base from a period of 
several days to one measured in minutes, but can 
be employed for other purposes. For example, the 
evaporation of the solvents in air-drying paint finishes 
can be accelerated by its use, and most paints are 
hardened very rapidly since the gases employed have 
this effect on the chemical structure of the paint. 
Incidentally, both with ordinary paint and the Plasto- 
glaze process, rapid drying is beneficial, giving a better 
finish since dust has not time to settle while the coating 
is tacky. Again, the generator has proved useful in 
the drying of containers, etc., which have been im- 
mersed in water and for removing moisture from damp 
surfaces, particularly metal work prior to applying 


paint. 


‘“‘PLASTOGLAZE”’ PROCESS. 
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THE WaR WORK OF THE 
PANIES.—The war record of The 
panies, Limited, 17, Westbourne-road, Sheffield, 
given in a brochure, entitled ‘‘ Ploughshares into 
Swords,”’ recently issued by the companies, which 
employ 40,000 men and women, 5,000 of whom are at 
present serving in the Forces. Outstanding features of 
the war years were the production of over 500,000 tors 
of shell steel and of upwards of 280,000 major gun 
forgings by the Steel, Peech and Tozer Branch of the 
organisation. The production of plates for naval and 
merchant shipbuilding at the Appleby-Frodingham 
steelworks increased very considerably, and these works 
also made prefabricated tank-landing craft. The output 
of stainless-steel sheets for aircraft, made by Samuel Fox 
and Company, Limited, increased fourfold during the 
war years and iron-ore production in South Lincolnshire 
increased by 150 percent. The companies also operated 
13 Government-agency factories, notably the Distington 
electric steelmaking plant in West Cumberland, and 
undertook the management of two existing steelworks, 
namely, the Ministry of Supply Barrow Works and the 
Monk Bridge Factory. The brochure outlines the de- 
velopment of the companies since their establishment 
in 1918 and maps show the situation of the firm’s iron 
and steelworks, collieries, and iron-ore mines in Lincoln- 
shire, South Yorkshire and West ‘Cumberland. 
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* Hystaway ”’ Unit ARRANGED AS DRAG SCRAPER. 
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Fic. 2. Unrr ARRANGED As CRANE. 


STANDARD TELECOMMUNICATION LABORATORIES, LIMI- 
TED.—-A central laboratory organisation has been formed 
by Standard Telephone and Cables, Limited, Connaught 
House, Aldwych, London, W.C.2. to undertake long-term 
research and development in the telecommunication, 
electronics and allied fields. The new laboratories, to be 
knewn as Standard Telecommunication Laboratories, 
Limited, will be housed at Progress-way, Great Cam- 
bridge-road, Enfield, Middlesex, pending the erection of 
suitable permanent premises. They will have as their 
principal objective the intensification of research and 
development in all aspects of telephony, telegraphy, 
electronics, cables, radio and television. 





NAVAL CADETSHIPS AT THE ROYAL NAVAL COLLEGE.— 
The Admiralty announce that the next examination for 
cadetships at the Royal Naval College will be held in 
February, 1946. Candidates must have been born on, or 
between, August 1, 1932, and December 30, 1932, and 
their completed application forms must be received by 
the Admiralty not later than January 10, 1946. The 
educational test is the Common Examination for entrance 
to public schools. About 45 cadetships, in all, will be 
offered. These include 20 scholarships, 10 of which are 
reserved for boys from grant-aided schools. Application 
forms and detailed regulations may be obtained from the 
Secretary of the Admiralty (C.W. Cadets). 





TRACTOR-MOUNTED 
CONVERTIBLE CRANE. 


An interesting example of the utilisation of a machine 
for a different purpose from that for which it was 
originally designed is illustrated in Figs. 1 and 2, 
which show a standard Caterpillar tractor carrying a 
structure which can be used either as a crane, a grab 
excavator, or a drag-line scraper. It is shown in Fig. | 
functioning as the latter. It would appear that this 
machine has been evolved to utilise some of the bull- 
dozers which have been manufactured in recent years, 
largely for war purposes, and may prove to be redun- 
dant. At the same time the design is thoroughly 
practical and provides a flexible combination which 
has already proved of service in many ways in developed 
and undeveloped country. We understand that the 
machine has been tested by the Corps of Engineers 
(Engineer Board) of the United States Army, and it is 
by the courtesy of that Board that the photographs 
we reproduce have been made available; they show 
two of the tests carried out at Fort Belvoir, Virginia, 
U.S.A. The designers and manufacturers of the 
equipment are the Hyster Company, Portland, 8, 
Oregon, U.S.A., the firm’s name being incorporated 
in the name “ Hystaway” by which the crane unit 
is known. 

The machine to which the crane equipment is fitted 
may be any of the three commonly used sizes of stan- 
dard Caterpillar Diesel tractors, identified as D.6, D.7, 
and D.8, respectively. It will be clear from Fig. 1 that 
the tractor, when fitted with the unit, may still be used 
as a bulldozer, though it can also serve as a tractor. 
It will also be noticed from this illustration that the 
crane equipment is situated at what is normally the 
rear of the machine, away from the bulldozer fitting. 
This fitting is thus available at any time, the machine 
being, of course, reversible, but it will be clear that 
with the crane in place a considerable amount of dead- 
weight is carried which absorbs some of the power of 
the machine. Should a long period of purely bulldozer 
work be required it is better therefore to remove the 
crane equipment, and the design allows this to be done 
rapidly ; the crane equipment can, in fact, be removed, 
without using derricks or other appliances, by two 
men in about one hour, and can be replaced by the 
same labour force in about two hours. Should the 
tractor not be originally arranged as a bulldozer, 
weights are fitted in place of the bulldozer gear in order 
to balance the load on the jib. As regards transport, 
it is evident that the machine is capable of travelling 
under its own power, but it is equally clear that this 
method is only suitable for moving from place to place 
in an area where constructional work is in progress ; 
for long distances the rate of travel is too slow and it is 
customary to run the machine under its own power on 
to a trailer or low-deck railway wagon, lowering the 
jib as necessary. 

As regards the construction of the machine, it is 
possible to distinguish in Fig. 1 the parts which form the 
Hystaway unit from those of the original bulldozer 
since the former are painted a lighter colour than 
the latter. The Hystaway structure is carried on a 
steel base, the nature of which is indicated in both Fig. 1 
and Fig. 2. This base is attached not to the chassis of 
the tractor but to the track frames, so that the chassis 
is not caused to move up and down, by variations of 
the jib load, on the tractor equaliser spring. Moreover, 
all the advantages of full track oscillation over uneven 
ground are retained. At the same time a locking 
device enables the operator to use the machine with or 
without track oscillation at will. The crane post is 
formed as an A-frame as shown in Fig. 2, and is sup- 
ported by a pair of backstays. It may appear from 
Fig. 1, that this construction does not allow for the 
tilting, in a longitudinal direction, of the tracks. It is 
quite possible, of course, that, under certain conditions 
of rough ground, one end of the track may be tilted 
upwards while the corresponding end of the other track 
is tilted downwards, and this contingency is provided 
for by an ingenious equalising device at the top of the 
backstays near their attachment to the crane post. 
The jib is attached at its base to a turntable, clearly 
visible in Fig. 2, and this turntable provides the slewing 
movement of the jib. The luffing movement is effected 
by the shortening or lengthening of stay ropes between 
the jib top and the crane post. The point of attach- 
ment of these ropes to the crane post swivels so as to 
synchronise with the rotation of the turntable. 

The structure of the jib needs no comment since it 
is apparent in both illustrations, but it may be pointed 
out that the drag-scraper haulage rope seen in Fig. 1 
does not appear in Fig. 2. In this latter illustration 
the machine is being tested as a crane so that the 
scraper gear is not rigged. The particular test shown 
being carried out in Fig. 2 was made with the jib 
slewed through an angle of about 90 deg. to the longi- 
tudinal centre line of the machine. The maximum 
amount of slewing, which is determined by an auto- 
matic stop, is 120 deg. on each side of the centre line, 
but the amount actually used in any particular opera- 
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tion depends upon the luffing angle and the load. In 
Fig. 2, the crane is mounted on a D.7 tractor, and the 
lifting capacity is 4} tons at a radius of 12 ft. with a 
jib 30 ft. long. It would serve no useful purpose to 
give the capacity of the three sizes of Hystaway unit 
when used as a crane since this involves the various jib 
lengths available, the lifting radii, and other considera- 
tions, but some examples may be given of performance 
when the unit is used for excavating. In one instance, a 
drag-scraper equipment mounted on a D.7 tractor was 
used to give the correct slope to the embankments of a 
logging access road through virgin timber. A } cubic 
yard bucket was employed on a 30-ft. jib and cleared out 
stumps, bushes, etc. A similar machine, used on a 
street extension job, levelled the ground and loaded the 
spoil into lorries at the rate of 50 cubic yards per hour. 
Another machine also with a } cubic yard dragline 
bucket, employed on an irrigation canal 33 ft. wide by 
about 6 ft. deep, removed 900 cubic yards of spoil in 
13 hours. 

The power for the Hystaway unit is derived from 
the normal tractor engine take-off shaft, transmission 
to the several motions being effected through internal- 
expanding clutches. All the shafts run in anti-friction 
bearings in oil baths and heat-treated alloy steel gears 
are used throughout. The connection between the 
unit and the take-off shaft is made with sliding gears. 
The tractor engine power is ample in all cases; on the 
D.7 tractor, for example, it can be varied between 
61 and 90 brake horse-power. The turntable rotates 
at 4-5 r.p.m. when the engine is running at 1,000 r.p.m. 
The hoisting speed depends on the load conditions and 
the drag-line pull is 7,000 lb. at a speed of 162 ft. per 
minute for the initial layer on the drum. Although 
the above description does not cover all the details of 
construction, it will be clear that the Hystaway unit 
extends in an ingenious and practical way the utility 
of a machine which, otherwise, is suitable for one 
purpose only. 





STANDARDISATION OF RIPPLE 
CONTROL. 


A piscussion on the “Standardisation of Ripple 
Control” was opened by Mr. T. R. Rayner at an 
informal meeting of the Institution of Electrical 
‘Engineers on Monday, November 26. The most usual 
system of ripple control consisted of injecting one or 
more frequencies into the distribution network for the 
operation of , mre « tuned apparatus for the con- 
trol of street lighting, switchgear and signalling devices. 
These frequencies could be chosen so that they 
were passed on by the power transformers, thus 
reducing the number of points of injection necessary. 
In peace time, the power mains should be used solely for 
distributing electrical power, and only signals required 
for controlling that power should be superimposed. 

Any standard specification to cover ripple control 
systems must have the avoidance of mutual interfer- 
ence between signals as its primary object. A receiver 
must therefore be associated with each transmitter to 
test the line and ensure that no signal is already on 
the network. It would also be necessary to specify 
the maximum time for which any one signal might be 
transmitted and to ensure that this time was not ex- 
ceeded. Finally, it would be necessary to limit the 
number of signals per hour which could be sent from 
any transmitter. At first sight these limitations might 
appear serious, but even with them the facilities avail- 
able were so valuable that very large economies, both 
in running and in capital costs, could be effected. While 
a specification would be necessary to protect the user 
and to guide the designer, it should not hamper further 
development. 

Future design must be based on accumulated experi- 
ence and should be controlled largely by information 
regarding the parasitic or harmonic frequencies existing 
on the networks. The mains had not been designed for 
the transmission of signalling frequencies, and their 
behaviour was often difficult to predict. A great deal of 
effort would, however, be saved if a record could be 
maintained of the salient features of the systems 
installed and the magnitude of “ spill over” currents 
measured at various points. There seemed to be ample 
facilities for all, and a smal] amount of planning at this 
time would probably save the insertion of costly reac- 
tors or condensers. In the course of the discussion, 
it was emphasised that though ripple-control systems 
had been in use for 20 years, the last word had not 
been said on their development. 





UNITED KINGDOM IRON AND STEEL PRODUCTION.— 
Statistics issued by the Ministry of Supply show that 
the weekly average production of pig-iron in Great 
Britain was 150,000 tons in November, compared with 
146,000 tons in October and 133,900 tons during the first 
six months of this year, The weekly average output of 
steel ingots and castings in November was 247,700 tons, 
compared with 243,100 tons in October, and 231,000 
tons in the first half of 1945. 





INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—Colonel John George Pope, 
R.C.E.M.E., London; Albert Henry Reid, Luton; 
John Taylor Riley, London; Leonard Rex Rope, 
Abadan, Iran; Captain Yehuda Rostoker, R.E.M.E., 
Haifa, Palestine; Richard Swithin Sawbridge, Cal- 
cutta; Charles Seabrook, London; Monoranjan 
Sengupta, B.Sc. (Glas.), Benares, India; Aleksander 
Silberfeld, London; Beni Nadhav Singh, Benares, 
India ; Herbert Skelton, Kingston-on-Thames ; Braham 
Swarup Sood, Bombay; Frank Henry Stark, Derby ; 
Harold Stephens, Darlington; Samuel Stockdale, 
Darlaston ; William James Robert Thomas, Manches- 
ter; Walter Tomlinson, Harrow; Harry Frederick 
Trewman, M.A. (Cantab.), London; William Udall, 
London; Pokardas Chuhardas Wadhwani, Jamalpur, 
India; Francis John Walker, Thornaby-on-Tees ; 
Herbert Andrew Walker, London; Lieut.-Commdr. 
(E.) Rodney Warington Smyth, B.A. (Cantab), R.N., 
Bath; Rodger Thorpe Warren, London; Captain 
Stanley James Watson, B.Sc. (Eng.) (Lond.), R.E.M.E., 
London ; John Harold Weaving, Ph.D. (Cantab.), B.Sc. 
(Eng.) (Lond.), Birmingham; Henry George Yates, 
M.A. (Dublin), Wallsend-on-Tyne. 

Associate to Associate Member.—Maijor Islay Kingsley 
Crosland Bell, M.A. (Cantab.), R.E., Manchester ; 
George Charles Clark, Bristol; John William Drink- 
water, Ph.D. (Lond.), Ilkeston ; George Ernest William 
Knowles, B.Sc. (Eng.) (Lond.), Settle, Yorks. 


Graduate to Associate Member—Rex Archibald 
Addison, B.Sc. (Eng.) (Lond.), St. Leonards-on-Sea ; 
Captain Alfred John Arthur, R.E.M.E., Birmingham ; 
Edward Tranter Barber, Birmingham; Martin Glen 
Brien, Glasgow; Robert Brown, Hucknall; Patrick 
Herbert Burke, London; Stanley Frederick Burnett, 
Coventry; Sidney Carriss, London; Cecil Rowland 
Caton, Bengal; Edward Clemence, B.Sc. (Eng.) (Lond.) 
London ; Charles Lucas Coade, Birmingham ; Captain 
Oliver Jesty Cock, R.E.M.E., London; Alfred Edwin 
Victor Cooper, Blackpool; Lieut. Frank Coulton, 
R.E.M.E., Middlesbrough; Alfred George Cowley, 
Stockton-on-Tees ; George Frederick Ebeling, London ; 
William Harry Fairhurst, B.Sc. Tech. (Manch.), Man- 
chester ; Gabriel Andrew George Fazekas, Leamington 
Spa; Major Reginald Drury Foord-Kelcey, R.E., 
Berkhamsted; Captain Frederick Norman Foster, 
R.E.M.E., Barrow-in-Furness; Alan Henry Green- 
halgh, Leicester; Major Alfred Robert Petrie Hall, 
B.Sc. (Glas.), R.E.M.E., Perth; John Leslie Halm- 
shaw, Rotherham: F.-O. Henry Sinclair Hays, M.A. 
(Cantab.), R.A.F., Banbury; Major George Victor 
Hayward, B.Sc. (B’ham), R.E.M.E., Bombay ; Major 
Edmund Heys, R.E.M.E., Wirral; Norman Brunton 
Humble, West Hartlepool; Lieut. Ian Barton Kay, 
B.Sc. (Glas.), R.C.E.M.E., Quebec; Captain Edward 
James Lane, R.E.M.E., Rhyl, N. Wales; Wing 
Commdr. Stanley Wason Lane, M.B.E., R.A.F., 
Amersham. 








BOOKS RECEIVED. 


Ministry of Agriculture and Fisheries. Post-War Building 
Studies. No. 17. Farm Buildings. By a committee 
appointed by the Minister of Agriculture and Fisherigs. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 3s. net.] . 

Personnel Management: Its Scope and Practice. By 
Dr. C. H. Nortucorr. Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
{Price 18s. net.] 

The Application of Radiant Heat to Metal Finishing. A 
Critical Survey of the “‘ Infra-Red” Process for the 
Stoving of Paints and Enamels. By Dr. J. H. NELSON 
and H. Smman. Second edition, revised. Chapman 
and Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 8s. 6d. net.) 

Raw Materials from the Sea. By Dr. E. FRANKLAND 
ARMSTRONG, F.R.S., and L. MACKENZIE MIALL. Con- 
structive’Publications, Limited, 152, Upper New-walk, 
Leicester. [Price 15s. net.] 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 15, 
No.4. March, 1944. Compiled by AGNEs E. GHENNIE. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 4s. 6d. net.] 

La Normalisation. By DR. JACQUES MAILY. 
92, rue Bonaparte, Paris (VIe). [Price 375 francs.] 
Instituto Para a Alta Cultura. Centro de Estudos de 
Engenharia Civil. Publication No. 1. Estudo das 
estruturas hiperestdticas pelos teoremas de Castigliano e 
pelo método de Beggs. By MANUEL Rocua. Publica- 
tion No. 2. O ‘* Medidor de Momentos” e a sua 
aplicagao a modelos de estruturas a duas dimensoes. By 
EDUARDO ALBERTO HENRIQUES DOs REIS. Centro 
de Estudos de Engenharia Civil, Instituto Para a Alta 
Cultura, Instituto Superior Técnico, Avenida Rovisco 

Pais, Lisbon, Portugal. 


Dunod, 


PERSONAL. 


Mr. RoBERT Foor, chairman of the Mining Association 
of Great Britain, has been appointed also chairman of 
the Council of the British Coal Utilisation Research 
Association in the place of Mr. H. M. LinDars, who his 
held that position since the formation of the Association, 
but has been compelled to resign owing to the pressure «f 
other claims on his time. 


Dr. D. S. ANDERSON, A.R.T.C., B.Sc., M.I.Mech.F., 
M.1.A.E., Principal, Central Technical College, Birming- 
ham, has been appointed Director of the Royal Technica! 
College, Glasgow. 


Mr. W.S. FARREN,C.B., M.B.E., F.R.S., who has been 
Director of the Royal Aircraft Establishment. Farn- 
borough, since July, 1941, is leaving on December 31 to 
take up the post of technical director of the Blackburn 
Aircraft Company, Limited. His successor in the 
Directorship of the Establishment will be Mr. W. G. A. 
PERRING. 


Dr. B. PuaH, B.Sc., A.M.I.Mech.E., has been pro- 
moted to the position of senior scientific officer, Royal 
Aircraft Establishment, Farnborough. 

Lt.-CoL. H. RIGGALL, J.P., a director of Messrs. Ruston 
and Hornsby, Limited, and associated companies, has 
been elected President of the British Engineers’ Associa - 
tion, 32, Victoria-street, London, S.W.1, for the ensuing 
year. He succeeds Mr. CectIL BENTHAM, M.I.Mech.F., 
who has held office as President since October, 1942. 
Mr. Bentham has been elected honorary treasurer of the 
Association. 


Sir W1Lu1AM ELDERTON, who has acted as principal 
statistical adviser to the Ministry of Shipping and after- 
wards to the Ministry of War Transport throughout the 
war, is retiring on December 31. He will still be avail- 
able, however, for consultation on special problems. 


Mr. W. H. T. JonNs, engineer and general manager, 
Rotherham Corporation Gas Department, is leaving to 
take up a similar appointment at Warrington. 


Mr. E. Watson Smyru, M.I.Mech.E., has been ap- 
pointed joint managing director of Messrs. Roberts and 
Maginnis, Limited, silica-refractory manufacturers. 
Trevor, near Wrexham, North Wales. 


Mr. K. SyMes, for many years manager of the London 
office of The Yorkshire Copper Works, Limited, Leeds. 
is retiring on December 31, but will remain on the 
board. His successor is MR. K. BILLINGE. 


Dr. J. S. Tarr, B.Sc. (Eng.), A.M.I.Mech.E., has 
resumed his duties as lecturer in electrical engineering at 
the Royal Technical College, Glasgow. 


Mr. R. H. HAty has been released from his appoint- 
ment as Director of Woodworking, Ministry of Supply. 
Responsibility for the woodworking industries is now 
divided between the Ministry of Works, which deals 
with builders’ joinery, and the Board of Trade which is 
responsible for other woodworking industries. 


Messrs. HOLMAN Bros., LimiTeD, Camborne, have 
appointed, as their sole agents for Eire, Messrs. HENDRON 
Bros. (DUBLIN), LIMITED, 37-39, Upper Dominic-street, 
Broadstone, Dublin, and for Northern Ireland, MEssrs. 
HENDRON Bros. (BELFAST), LIMITED, 8-16, Eliza-strect, 
Belfast. 


TUBE INVESTMENTS, LIMITED, announce the registra- 
tion, in the Argentine, of a new subsidiary company, 
TusBOs BRITANICOS (ARGENTINA) S.R., LTpDA., to provide 
a technical advisory service fer South American pur- 
chasers of British steel tubes. The resident British 
director of the new company, MR. R. D. YOUNG, was 
formerly production manager, Tube Products, Limited, 
Desford, Leicestershire. 


As from December 31, the new address of the head- 
quarters of the EUROPEAN CENTRAL INLAND TRANSPORT 
ORGANISATION (Ecrro) will be 40, Grosvenor-square, 
London, W.1. (Telephone: MAYfair 9070.) 





GUIDE FOR ENGINEERING STUDENTS IN MANCHESTER 
Districr.—A “ Student’s Guide ” on engineering educa- 
tion in the district in and around Manchester, has been 
published by the Regional Advisory Council for Technical 
and Other Forms of Further Education for Manchester 
and District. The purpose of the Guide is to inform all 
those interested in engineering education, including 
employers, present and prospective employees, education 
officers and the principals and staffs of technical insti- 
tutions, of the facilities available in the Manchester area. 
The data given include particulars of full-time day and 
part-time evening National Certificate and Degree courses 
in mechanical. civil, electrical, and production engi- 
neering ; evening mechanical and electrical engineering 
trade courses; and part-time day courses in various 
engineering trades. The offices of the Regional Advisory 
Council are at the Education Offices, Deansgate, Man- 
chester, 3, and the honorary secretary is Mr. W. O. 





Lester Smith, M.A. 
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NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel.—There is little change in the position 
of the steel industry. Fuel problems have been mere 
acute and production is maintained only with difficulty. 
The export demand continues to increase, and is threaten- 
ing to overwhelm makers in many departments. Sheets 
are notably strong, and fresh contracts are increasingly 
dificult to negotiate with makers. Orders for plates 
and sections are reaching the mills at an increasing rate, 
as the shipbuilding programme extends. An interesting 
jocal feature was the placing of an order by Eastern 
Canada buyers, though the price is understood to have 
peen higher than American, or even Canadian makers’ 
quotations. Earlier delivery seems to have determined 
the matter in favour of this country. 


Scottish Coal.—Demands for all classes of fuel have 
increased sharply, and producers are now finding diffi- 
culty, in many cases,in supplying their part of the pro- 
gramme. One of the first effects of the increased con- 
sumption is the weakening of the position of public-utility 
undertakings. There has been considerable encroach- 
ment on reserves—-which were never very strong—and 
this, together with the prospect that deliveries during the 
New Year week will be drastically curtailed, is causing 
some anxiety. The general shortage has caused the 
Control to take ‘** doubles” for the benefit of gasworks 
having critical shortages, and this, in turn, is depriving 
steelworks and others of a vital part of their supply. 
To make good the loss to steelmakers a proportion of 
“singles ’’ has been diverted from electric power stations, 
so that what was hitherto a relatively stable position 
so far as the latter are concerned has been turned into 
a difficult situation. Those electricity undertakings 
with little stocking accommodation are now facing 
considerable difficulties. 





NOTES FROM THE SOUTH-WEST. 
CaRpIFF, Wednesday. 

The Welsh Coal Trade.—Trading was very limited 
on the Welsh steam-coal market last week. The demand 
has been active, particularly on home account, and most 
producers were kept busy in meeting the requirements 
of inland users. As a result, the export trade has been 
severely checked in spite of the fact that a number of 
overseas consumers have been displaying a sustained 
interest. The course of coal production, which during 
the past few months has been showing a steady expansion, 
will be watched with particular attention during the 
weeks immediately following the Christmas stoppage. 
It is quite normal for productions to show improvement 
in the last months of the year, due to the men’s desire to 
earn as much as possible for Christmas. Usually, how- 
ever, absenteeism is very heavy after the holidays, and 
production falls seriously. It will be this period, there- 
fore, that will be the testing time of the recent intensive 
campaign for increased production launched by Mr. 
Shinwell and backed by the union officials. Unless there 
is a substantial increase in outputs there seems to be no 
prospect of any material improvement in the export 
trade. Collieries generally have sufficient inland business 
in hand to ensure the steady lifting of almost the whole 
of the outputs of the better grades for some months to 
come, and only limited quantities of the very poorest 
kinds are available for shipment abroad to ordinary 
consumers. Some of the better kinds, however, are 
being released for delivery to the coaling depots for 
bunkering purposes. All the large kinds are well sold 
forward and with the demand well maintained the tone 
was firm. Sized sorts and bituminous smalls were in 
good demand, but were extremely difficult to secure 
and remained strong; some dry steams were offering 
quietly. Cokes and patent fuel were actively engaged 
in the home trade. 

Swansea Steel-Sheet Industry.—The ' market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate remained quiet 
but the demand from home consumers was good. In 
the export market the volume of business done showed 
a slight improvement but still left much to be desired. 
There was no relaxation in the insistent demand for 
steel sheets but, as makers’ order books are congested, 
new business was difficult to place. There was a steady 
demand for the heavier and better qualities of iron 
and steel scrap. 





TEES-SIDE DEVELOPMENT.—It was announced in the 
House of Commons on December 10 that, in addition 
to the scheme prepared by Messrs. Dorman, Long and 
Company, referred to on page 454, ante, Imperial Chemical 
Industries, Limited, had purchased 3,500 acres three miles 
from Middlesbrough and in the Tees-side development 
area. The estate would be used for the large-scale 
production of heavy organic chemicals from coal and oil. 
It was estimated that employment would eventually 
be given to 10,000 persons, and that 3,000 men would 
be required during the constructional stages of the project. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and steel 
industries show little change. Orders in hand and 
inquiries circulating ensure full employment of the plants 
for a considerable time. The total output continues at 
a high level but various obstacles to the clearance of 
material are difficult to overcome and arrears of deliveries 
are growing. Export buyers are still in the market with 
substantial orders and overseas customers are pressing 
for further supplies against running contracts but urgent 
home requirements must receive attention and only 
limited tonnagées are available for shipment. Native 
raw material is still plentiful and good cargoes of high- 
grade foreign ore are now coming to hand. Pig iron 
supplies are sufficient for current needs but consumers 
are calling for larger deliveries to increase stocks. More 
semi-finished steel is reaching users but deliveries still 
fallshort of the demand. Manufacturers of most finished 
commodities have a great volume of work in hand. 

Foundry and Basic Iron.—Ordinary foundry pig iron 
is less scarce than has been the case for some time. 
Supplies—largely from other producing areas—are now 
sufficient for the requirements of the light-casting plants. 
The make of Cleveland brands is still light. The produc- 
tion of basic iron is being kept at a level that supplies 
satisfactorily the requirements of the makers’ own con- 
suming departments but leaves no surplus for other pur- 
poses. 

Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of hematite is taken up promptly for home 
use and careful distribution of the available tonnage is 
still necessary. Engineering foundries are absorbing 
increasing parcels of low and medium-phosphorus grades 
ofiron, and the output of refined qualities is well taken up. 


Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in quantities sufficient for users’ needs but 
the increased deliveries of steel semies are still below the 
requirements of the re-rollers. Sheet bars, in particular, 
are needed in larger quantities and there is a continued 
demand for maximum supplies of billets. Finished-iron 
manufacturers have good contracts in hand and producers 
of nearly all descriptions of finished steel are fully occu- 
pied. The improvement in demand for heavy structural 
material continues and orders. for early delivery, of joists 
and channels cannot now be placed so easily as was 
formerly the case. Sheet manufacturers are heavily sold 
and cannot enter further bookings for delivery in less than 
six months. Plate producers are busily engaged, chiefly 
on the lighter gauges, and substantial contracts are in 
hand for light sections. Works turning out steel rails, 
railway chairs, points and crossings, pit props, arches and 
other colliery equipment are fully occupied. 

Scrap.—Large quantities of scrap are being consumed 
and good heavy foundry and furnace material is still in 
strong request. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Steel and tool works have been busily 
engaged in finishing off specific jobs which had to be 
completed before the holidays. There has been pro- 
nounced activity in the shipbuilding-material depart- 
ments, which are inundated with orders for new con- 
struction and repairs. The overtime dispute at some 
shipyards has reduced the urgency of deliveries, but it 
is believed that matters will soon be adjusted. Scarcely 
less urgent ape the demands on the railway material 
departments, which are producing a large quantity of 
wheels, axles, buffers and springs. Spring shops, how- 
ever, will be busier when the motor-car industry gets 
fully into production. The scarcity of hand tools is 
still very marked, and is not likely to be relieved until 
demobilised men return to their old jobs. Toolmakers’ 
warehouse shelves are almost bare after some years of 
labour shortage, which is increasing as the younger men 
are called up and older men retire. Basic-steel depart- 
ments are busy, and Siemens acid-steel production is 
satisfactory. Stainless steel] production is increasing 
steadily, and would do so more rapidly if more labour 
were available. 

South Yorkshire Coal Trade.—The necessity to give 
prior consideration to the requirements of the railways 
and public-utility undertakings has severely limited the 
opportunities of giving adequate allocations to other 
sections of the coal market. Efforts to bring the stocks 
of the gas undertakings up to the safety point for 
the holiday period has entailed heavier calls upon house- 
coal qualities, so that it has been impracticable to supply 
merchants with sufficient coal to maintain the permitted 
deliveries. Coking coal is in very strong demand. 








GARAGE EQUIPMENT CERTIFICATES.—The Ministry of 
War Transport announces that, in view of the improved 
supply position, the issue of certificates to purchase 
garage equipment is no longer necessary and the scheme 
has been terminated. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 1,'5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Some Prob- 
lems in the Successful Development of a High-Duty 
Engine,’”’ by Mr. A. Towle. 

INSTITUTE OF FUEL.—Wednesday, January 2, 6 p.m., 
Institution of Electrical Engineers, Victoria-embank- 


ment, W.C.2. “Waste Heat Boilers,” by Major W. 
Gregson. 
INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 


day, January 2, 6 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. “A 
Modern Locomotive History. Ten Years’ Development 
on the L.M.S.—1923 to 1932,” by Mr. E. 8S. Cox. 

INSTITUTION OF MECHANICAL ENGINEERS.— Midland 

Branch: Thursday, January 3, 6 p.m., Grand Hotel, 
Birmingham. Meeting with INSTITUTION OF ELECTRICAL 
ENGINEERS. “ Utilisation of Nuclear Energy,” by Pro- 
fessor M. L. Oliphant, F.R.S. North-Eastern Branch : 
Monday, January 7, 6 p.m., Mining Institute, Newcastle- 
upon-Tyne. ‘‘ Power Stations of the Future,” by Mr. 
G. H. Martin. South Wales Branch: Tuesday, January 
8, 6 p.m., South Wales Institute of Engineers, Park- 
place, Cardiff. ‘The Scientist in War-Time,’’ by Sir 
Edward V. Appleton, F.R.S. Scottish Branch: Thursday, 
January 10, 7.30 p.m., Royal Technical College, Glasgow. 
Annual Meeting. Institution of Civil Engineers: Friday, 
January 11, 5.30 p.m., Great George-street, S.W.1. Repe- 
tition of “‘ The Early History of the Whittle Jet-Propulsion 
Gas Turbine,” by Air Commodore Frank Whittle (ticket 
holders only). North-Western Branch: Saturday, Janu- 
ary 12, 2.30 p.m., Engineers’ Club, Manchester. Annual 
Meeting. Presidential Address by Professor Andrew 
Robertson,e F.R.S. North-Eastern Graduates’ Section : 
Saturday, January 12, 2.30 p.m., Newcastle and Gates- 
head Gas Company, Grainger-street, Newcastle-upon- 
Tyne. ‘“ Blast Furnaces,” by Mr. A. J. Suggit. Hast 
Midlands Branch: Saturday, January 12, 3 p.m., 
University College, Nottingham. “The Scientist in 
War-Time,” by Sir Edward V. Appleton, F.R.S. 
JUNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 4, 6.30 p.m., 39 Victoria-street, S.W.1. Discussion 
Groups. North-Western Section: Saturday, January 5, 
2.30 p.m., 16, St. Mary’s Parsonage, Manchester. Chair- 
man’s Address: “‘ Ideas in Engineering,” by Mr. A. N. 
Haworth. Institution: Friday, January 11, 6.30 p.m., 
39, Victoria-street, S.W.1. “* Magnetic Compasses in 
Ships, Aircraft and Armoured Vehicles,” by Messrs. D. A. 
Turner and A. Hine. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre: Monday, January 7, 6 p.m., Royal 
Institution, Colquitt-street, Liverpool. “* Operational 
Control of Electricity Supply Systems,”” by Messrs. W. 
Kidd and E. M. 8. McWhirter. London Students’ Section : 
Monday, January 7,7 p.m., Victoria-embankment, W.C.2. 
* Electrical Measurement of Temperature,” by Mr. R. J. 
Redding. North-Western Centre: Tuesday, January 8, 
6 p.m., Engineers’ Club, Manchester. ‘‘ Notes on Trans- 
former Practice,” by Mr. A. G. Ellis. Transmission Sec- 
tion: Wednesday, January 9, 5.30 p.m., Victoria-em- 
bankment, W.C.2. “Steel Tower Economics,” by Mr. 


P. J. Ryle. Scottish Centre: Wednesday, January 9, 
6 p.m., Heriot-Watt College, Edinburgh. ‘‘ Frequency 
Modulation,” by Dr. K. R. Sturley. Installations 


Section: Thursday, January 10, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Control of Electrical Installation 
Work,” by Mr. W. R. Watson. Institution: Monday, 
January 14, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on ‘‘ Country Road Lighting,’’ opened by Mr. 
C. R. Bickneli. 

INSTITUTION OF PRODUCTION ENGINEERS.—Yorkshire 
Section : Monday, January 7, 7 p.m., Hotel Metropole, 
Leeds. ‘‘ Electronics in Production Engineering,” by 
Mr. E. W. Forster. Luton Section: Tuesday, January 8, 
7 p.m., Town Hall, Luton. Films on “ Grinding.” 
Leicester Section: Friday, January 11, 7 p.m., College of 
Technology, Leicester. Meeting with INSTITUTE OF 
EconoMICc ENGINEERS. ‘“ Time Study,” by Mr. W. T. 
Laxton-Roberts. 

Hvuit CHEMICAL AND ENGINEERING SocreTy.—Tues- 
day, January 8, 7.30 p.m., Regal Cinema, Ferensway, 
Hull. Presidential Address: ‘“‘ Machines for Tensile 
Testing,’ by Mr. J. W. Bull. 

INSTITUTE gOF WELDING.—South London Branch: 
Thursday, January 10, 7.30 p.m., County Technical 
College, Guildford. ** Application of Welding to 
Agricultural Machinery,” by Mr. C. G. Bainbridge. 
Birmingham Branch: Friday, January 11, 7 p.m., 
James Watt Memorial Institute, Birmingham. ‘‘ Develop- 
ments in the Technique and Use of Resistance Welding,” 
by Mr. R. W. Ayers. West Scotland Branch: Wed- 
nesday, January 16, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. ‘‘ Control of Distortion in Welded Ship Struc- 





tures,” by Mr. G. Johnson. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and thet no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPte par 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 


ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 


TIME FOR RECEIPT oF ADVERTISEMENTS. 





Classified advertisements intended for insertion in 
. the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 


for advertisers’ blocks left in their possession for more 
than two years. 
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THREE FAMOUS NAVAL 
ARCHITECTS. 


THovuGH the urgent tasks of the times leave little 
leisure for the study of history or of the lives of those 
who have helped to make it, no apology is necessary 
for pausing a moment to pay a centenary tribute 
to three notable British naval architects whose 
work during the latter part of the Nineteenth 
Century was of outstanding importance in the 
advancement of the theory and practice of their 
profession. Their labours are our inheritance. The 
three eminent men referred to are William John, 
Dr. Francis Elgar, F.R.S., and Sir William White, 
F.R.S., whose ships were found in many navies and 
on every ocean, and whose writings enrich the 
Transactions of the Institution of Naval Architects 
and many other societies. They were all born in 
1845, White in February, Elgar in April and John 
in July ; and all began life as shipwright apprentices 
in the Royal Dockyards, White at Devonport, Elgar 
at Portsmouth and John at Pembroke. At all these 
ports there were dockyard schools, founded in the 
’40s, and the three apprentices made such good use of 
their talents and opportunities that in 1864 at the 
age of 19, they all gained scholarships to the Royal 
School of Naval Architecture and Marine Engineer- 
ing, founded that year at South Kensington. Three 
years later they passed out with honours and 
became entitled to put F.R.S.N.A. after their names, 
White maintaining, as he always did, the first 
place. 

The Admiralty sandwich system of training, with 
theoretical studies in the winters and practical work 
in the dockyards in the summers, had given them 
that all-round experience which is so much superior 
to a purely academic education and in 1867 they 
joined the staffs at the Admiralty and Dockyards, 
the Chief Constructor at that time being the versa- 
tile and vigorous Mr. (afterwards Sir) Edward 
Reed. In 1870 there occurred the tragic capsizing 
of H.M.S. Captain and this event had much influence 
on their careers for it brought to the fore the impor- 
tant question of the stability of ships and the 
intricate calculations relating thereto. White and 
John were employed on the investigations which 
followed and in vol XII (1871) of the Transactions 
of the Institution of Naval Architects will be found 





their joint contribution, entitled ‘‘ Calculation of 


the Stability of Ships and Some Matters of Interest 
connected therewith.” At that time, the three 
men were 26 years of age and thenceforward their 
several careers diverged. White became lecturer in 
naval architecture, first at the School in South 
Kensington and from 1873 to 1882 at the Royal 
Naval College, Greenwich ; Elgar left the Govern- 
ment service to become assistant to Reed, who had 

i from the Admiralty ; and John joined the 
staff of Lloyds’ Register where he became Benjamin 
Martell’s right-hand man. There he carried out a 
great deal of original work, notably in connection 
with the strength and stability of ships, and the 
causes of their loss at sea. Much of this was em- 
bodied in the classic report, On the Masting of Ships, 
produced by the Society in 1874. From Lloyd’s 
Register, John went north in 1881 to be general 
manager to the Barrow Shipbuilding Company, 
where he built many fine ships during his seven 
years of office. Beset by ill health, he still carried 
on, but died on December 27, 1890, while on a visit 
to Madrid, at the early age of 45, 

John was regarded as “‘ one of the greatest orna- 
ments of his profession,” ‘‘a powerful and broad 
minded thinker, and a good and true man who was 
loved and respected by all who knew him.” Inci- 


4| dentally, he was a contributor for many years to 


our columns; though, it would appear, his contri- 
butions were mostly, if not all, anonymous, and 
therefore are difficult now to identify. He had read 
ten papers to the Institution of Naval Architects, 
of which he was elected a member of Council 
in 1877. Soon after he passed out of the South 
Kensington School he had been employed by Reed 
on the calculation of the stability of low-freeboard 
monitors, a type of ship then much to the fore, and 
in his work John embodied for the first time a curve 
of stability, which exhibited the variations of right- 
ing moments with angles of inclination up to the 
particular angle at which stability vanished. When 
in 1887 the United States Government offered a 
prize of 3,0001. for a design for a coast-defence 
ironclad, John’s design was successful in the inter- 
national competition. The vessel, the U.S.S. Texas, 
was laid down eventually by the Norfolk Navy 
Yard, Virginia, in 1889, and completed in 1892. 
She was not particularly successful, but that was 
not the fault of John, as the detail design was 
modified in various respects for which he was not 
responsible. 

While John worked at Llbyds’ Register and White 
lectured at Greenwich, writing his standard work 
A Manual of Naval Architecture for the Use of 
Officers of the Royal Navy, Officers of the Mercantile 
Marine, Shipbuilders and Shipowners, Elgar, after 
two years at Earle’s Shipbuilding and Engineering 
Works at Hull, practised for a time as a consultant 
in London and, from 1879 to 1881, was in the Far 
East as adviser to the Japanese Government. 
Resuming private practice at home, he was nomi- 
nated in 1883 to the John Elder chair of Naval 
Architecture in Glasgow University, founded by 
Mrs. Elder as a memorial to her husband, who had 
died in 1869. This was the first university professor- 
ship of its kind in the country. Three years later 
he was called to the Admiralty as Director of 
Dockyards, a post that he held till 1892. He then 
became associated with John Elder’s old firm, by 
that time the Fairfield Shipbuilding and Engineering 
Works, at Govan, famous for both warship and 
merchant ship construction; and finally, in 1908, 
he became chairman of Cammell Laird and Company, 
of Birkenhead. A charming and genial man of 
many interests and a Fellow of the Royal Society, 
he created around him, it was said, ““a serene 
atmosphere, irrespective of whatever stormy 
elements there might be in the subject under 
discussion.”” In December, 1908, he went to Monte 
Carlo for a holiday. A slight accident led to blood 
poisoning and he died there on January 17, 1909, at 
the age of 63. 

In the main, the ships for which John and Elgar 
were responsible sailed under either the Red or 
Blue Ensign ; practically all of those designed by 
White wore the White. Except for the period 
1883-5, when White was at Elswick, his whole 
career up to 1902 was spent in the Government 
service and for 17 years he held the high office of 
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Controller of the Navy, supervising the designs of 
all the ships of the defence programmes of 1889- 
1894. Forty-three battleships, 26 armoured crui- 
sers, 21 first-class, 48 second-class, and 33 third-class 
cruisers, and many other vessels were designed and 
constructed during his term of office. He found 
the Navy a conglomeration of ships of different sizes, 
speeds, powers and of varying degrees of sea- 
worthiness, and into the chaos he introduced order 
and continuity. Ships were built in classes, each 
class being an improvement on the one before. 
Moreover, as Lord Charles Beresford said, he 
“‘restored to the ship-of-war the symmetry and 
beauty of design which had been lost during the 
transition from sail to steam.” 

It is perhaps difficult for the present generation 
of naval architects to appreciate the outstanding 
position held by Sir William White, or his immense 
influence both at home and abroad. Everywhere 
he was recognised as the head of his profession and 
as such was honoured in no ordinary degree. Never 
sparing himself, he served as president of the 
Institutions of Civil and Mechanical Engineers, the 
Junior Institution of Engineers, the Institute of 
Marine Engineers, and the Institute of Metals; 
he was active in the Royal Society and the British 
Association, and five universities conferred upon 
him honorary doctorates. After being made an 
honorary member by three leading American 
institutions, he was awarded the John Fritz Medal. 
At home, he was made C.B. in 1891, and K.C.B. 
in 1895. Five years later, in January, 1900, 
when he was still but 55, occurred the mishap, at 
Pembroke, to the new Royal Yacht. The effects 
of this failure unfortunately beclouded all the 
recollection of his long services at the Admiralty, 
and when, just two years later, he left Whitehall 
for good, it was (to quote a contemporary observer) 
as “‘a broken-hearted, disappointed and worn-out 
man.” From his depression, however, he happily 
recovered, and by 1903 was able to assume the 
presidency of the Institution of Civil Engineers 
and to take part again in discussions on naval 
affairs. Three times he visited North America, 
each time being received with enthusiasm. In July, 
1911, the Institution of Naval Architects celebrated 
its Jubilee and the programme of papers began with 
White’s “ History of the Institution and of Scientific 
Education in Naval Architecture.” This proved 
to be his last contribution to the T’ransactions ; the 
first had been his joint paper with John in 1871. 
On February 27, 1913, he was taken ill in his office 
and died on the same day in Westminster Hospital, 
at the age of 68. Among the many tributes to him 
was a letter in The Times from Lord George Hamil- 
ton who, in 1885, had been responsible for appointing 
him Director of Naval Construction. ‘‘ Sir William,” 
he said, “‘ did incalculable service to the Navy and 
country at a critical period of naval administration 
and this great duty he discharged at personal risk 
to himself. As a speaker and exponent of the 
theories and practice of shipbuilding and gun- 
mounting, and of the scientific details connected 
with such work, he was without a rival...” 

If it is difficult, after the lapse of more than 30 
years, to convey an impression of White’s excep- 
tional status in the eyes of his contemporaries, it is 
still harder to compare, in retrospect, the relative 
standing of the three men. To attempt to do so 
merely on a basis of the tonnage output of ships 
for which they were responsible would be to adopt 
an unsafe criterion, as was emphasised to us in a 
conversation some years ago with the late Mr. J. H. 
Narbeth, a former Deputy Director of Naval Con- 
struction. Narbeth was on terms of personal friend- 
ship with all three and worked for many years at 
the Admiralty in the closest collaboration with 
White, and almost as closely with Elgar. At the 
time of White’s retirement from the Admiralty, 
Elgar remarked to him (Narbeth) that, outstanding 
naval architect as White was, “even he couldn’t 
hold a candle to William John”; and, years later, 
when Elgar died, White said to Narbeth, in almost 
identical words, that ‘‘ Elgar was a very able man— 
but he wasn’t a patch on John.” Either opinion was 
one to be treated with respect ; together, they 
formed a remarkable tribute to John’s professional 
eminence, and to the remembrance in which he was 
still held many years after his death. 





ENGINEERING TRADE WITH 
INDIA. 


THE arrival in this country of the trade delegation 
of the Indian States, sent out under the auspices 
of the Chamber of Princes, is an event of consider- 
able importance to those British firms who look to 
India as a leading market for their export trade ; 
especially, perhaps, to those newly entering that 
market, since it represents an innovation in the com- 
mercial relations of the States which offers oppor- 
tunities hitherto not available or at best only realised 
to a fraction of the possible extent. The purpose of 
the delegation is not merely to explore the possi- 
bilities of increasing the trade already existing, but 
to place contracts with British firms for a wide 
variety of goods, many of an engineering character 
and all requiring engineering products for their 
manufacture in India—which, of course, is the aim 
which naturally inspires the leaders of the Indian 
peoples, irrespective of their races or creeds. This 
was made clear at a reception given in London on 
December 19, when Sir Stanley Reed, M.P., formerly 
editor of The Times of India, Mir Maqbool Mahmood 
and other members of the delegation outlined 
broadly the programme of Indian industrial develop- 
ment. The principal requirements which it is the 
object of the-delegation to arrange to meet 
include, in addition to textile goods, paper, hard- 
ware and medical supplies, considerable quantities 
of machinery of all kinds, machine tools and elec- 
trical equipment, dyes, plastics, and various chemi- 
cals used in the heavy industries. It is desired also 
to arrange for the provision of technical advice and 
for the training in the United Kingdom of technicians 
from the Indian States—an extension of the policy 
inaugurated by Mr. Ernest Bevin during the war. 

Although there are many British engineering firms 
with a long and close association with the Indian 
market, there are many more to whom the peculiar 
problems of that market are more or less new and 
strange, and who may be inclined, in consequence, 
to exaggerate the difficulties of initiating trading 
relations with the Empire of India. This tendency, 
where it exists, is likely to be increased where it is 
proposed to extend the markets into the Indian 
States because their largely autonomous constitu- 
tions may seem to indicate a detaehment from the 
Provinces of British India which is much more 
apparent than real. It is fortunate, therefore, that 
the visit of the Indian States delegation should have 
coincided with the publication of a valuable little 
memorandum entitled India, prepared by the 
Export Committee of the British Engineers’ Associa- 
tion. In preparing this memorandum, the Com- 
mittee point out that, in 1938, India was the largest 
single market for the British mechanical engineering 
industry. They have confined themselves almost 
exclusively to the collection of facts, presented with 
the minimum of comment, and have succeeded in 
producing what must be about the most compact 
survey of India as it is, in relation to its compre- 
hensiveness, that has been published to date. 


Even at a casual glance, it should be obvious that 
a country of a million and a half square miles and a 
population of nearly 390 millions—rather more than 
a fifth of the estimated total population of the world 
—offers immense possibilities of trade. Of these 
totals, the 11 major and six minor Provinces of 
British India represent some 55 per cent. of the 
aggregate area and about 76 per cent. of the popula- 
tion. The density of the population ranges between 
the wide limits of 779 to a square mile in Bengal 
down to a mere 9-2 per square mile in Baluchistan ; 
the phenomenal density of nearly 1,600 to the square 
mile in Delhi, due to the fact that this Province con- 
tains the capital, is best considered, perhaps, outside 
the general conditions for the country as a whole. 
Comparatively few of the Indian States, which 
number 562 in all, approach the size of the major 
Provinces, but this is hardly a measure of their 
potential importance as markets, as most of them 
are less developed industrially, though the war has 
brought about considerable changes in this respect ; 
the memorandum mentions, to quote the chemical 
industry alone, that soda ash, caustic soda, bleaching 
powder, chlorine, sodium and potassium bichromate, 
chromic acid and calcium chloride, produced 











formerly only on a very small scale, if at all, are now 
being manufactured in large quantities. 

Immediately before the recent war, the most 
important category among the engineering imports 
into India was that of electrical machinery, and the 
next two, on a value basis, were cotton textile 
machinery and boilers. In these and many other 
directions, British industry was faced with severe 
German competition, greatly aided by subsidies and 
the various commercial devices evolved by the 
ingenious Dr. Hjalmar Schacht and his associates. 
The result of this competition, and that of Switzer- 
land, Sweden and Czechoslovakia in particular, was 
that, whereas the United Kingdom supplied some 
90 per cent. of India’s machinery imports before 
the 1914-18 war, the proportion had declined to 
less than 60 per cent. in 1938-39. In addition to 
the categories mentioned, German competition was 
felt strongly in sewing and knitting machines, 
paper-mill machinery, steelworks plant, and low- 
priced equipment for various miscellaneous indus- 
tries. Swiss competition centred particularly on 
cotton textile machinery, turbines and other prime 
movers, and pumping and electrical machinery ; 
and that of Sweden mainly in electrical plant, water 
turbines, refrigerators and ball bearings. The 
United States was already in the market for elec- 
trical and mining machinery, machine tools, refri- 
gerators, typewriters and a wide range of works 
equipment ; and Japan, now no longer to be con- 
sidered, but still a potential force to be reckoned 
with in any long-term policy, was making increasing 
headway, especially in textile machinery. 

With the progressive industrialisation which is 
so prominent a feature of present Indian policy, the 
prospects for the expansion of machinery imports 
are, to quote the memorandum, “ more promising 
than those of almost any other trade”; but it is 
emphasised that the demand will be mainly for the 
most modern and efficient types of machines and 
equipment, because many of the simpler types are 
being made already in India, a development which 
must be expected to continue and extend, with 
official encouragement. Emphasis is laid, too, on 
the increasing insistence of purchasers on the provi- 
sion by suppliers of expert advice, erection facilities, 
and a high standard of subsequent service. Before 
the war, about half of the total number of factory 
employees were to be found in the Provinces of 
Bengal and Bombay, where also many of the older- 
established British engineering firms maintained 
their own offices and technical staffs. Latterly, 
however, there has been a gradual dispersal of 
industry, following developments in transport and 
power supply, and many of the newer industries— 
the manufacture of paper, matches and cement is 
mentioned particularly in this connection—are 
centred in areas not previously industrialised. 
Moreover, nearly a third of the expansion in factory 
employment between 1921 and 1939 occurred in 
the Indian States. These factors indicate that 
questions of technical assistance in training native 
staff and of high-quality after-sales service are not 
likely to diminish in importance in the future. 

For the moment, however, as was stressed by the 
members of the delegation at the London reception 
previously mentioned, the crucial matter is delivery, 
and on this score, having recently arrived from the 
United States, they seemed rather critical of the 
uncertainty prevailing among British manufac- 
turers. The fact that most of this uncertainty arises 
from causes outside the control of the individual 
manufacturer is beside the point; the would-be 
buyer is merely concerned to note where, among 
the various potential sources of supply, it is most 
in evidence, so that he may not find himself at a 
disadvantage in relation to his own competitors 
who may have been able to secure better terms, 
better deliveries or better service elsewhere. In 
some instances, it may prove that the buyer has 
merely succumbed to the blandishments of a more 
impressive salesman and that the actual deliveries 
hardly come up to the promises ; but deficiencies 
of this kind are not to be expected in the immediate 
future in those quarters from which British industry 
is likely to experience the most intense competition, 
and it is vital, therefore, that the present obstacles 
which are hampering the British manufacturer 
should be removed at the earliest possible moment 
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NOTES. 


NATIONALISATION OF THE CoaL INDUSTRY. 


Tue text of the Coal Industry Nationalisation Bill 
was published on December 20, and with it a White 
Paper (Cmd. 6716) setting out the terms of reference 
of the Tribunal which, in accordance with the 
provisions of the Bill, will determine the com- 
pensation to be paid to the coal industry for the 
assets taken over by the State. The explanatory 
memorandum which forms a preface to the Bill 
states that its purpose is ‘‘ to nationalise the coal 
industry in Great Britain, including not only the 
working, getting and supplying of coal, but certain 
allied activities, in particular colliery coke ovens, 
manufactured fuel plants, colliery electricity plants, 
colliery transportation works, colliery merchanting 
property, and colliery welfare activities.” The 
exclusive right to work coal in Great Britain will 
be vested in a National Coal Board, charged with 
the duty of securing the efficient development of 
the coalmining industry and making available 
supplies of coal “in quantities and at prices which 
seem best calculated to further the public interest.” 
The Minister of Fuel and Power will be authorised 
to direct the Board in matters ‘‘ appearing to him 
to affect the national interest,” and programmes of 
re-organisation or development prepared by the 
Board will be subject to the Minister’s approval. 
Two Consumers’ Councils are to be established 
to deal with industrial coal and domestic coal, 
respectively ; they will be concerned with “‘ matters 
affecting the sale or supply of coal ” and will make 
representations to the Minister when they consider 
that action should be taken by him. They are also 
to consider and report to him on any such matter 
that he may refer tothem. The assets to be trans- 
ferred to the Board are classified in four categories ; 
namely, those to be transferred without option, 
those to be transferred at the option of the Board or 
the owners, those to be similarly transferred subject 
to arbitration in the event of objection, and those 
not falling within the previous three categories. 
The aggregate value of those assets of the industry 
which are defined as such for the purpose of the 
District Wages Ascertainments—that is, broadly, the 
essential undertakings of the industry—will be 
fixed by an Arbitration Tribunal consisting of two 
Judges of the High Court, to be appointed by the 
Lord Chancellor, and an accountant, to be agreed 
between the parties or, in default of agreement, to 
be nominated by the President of the Institute of 
Chartered Accountants for England and Wales. 
The compensation is to be paid by an issue of Govern- 
ment stock, except in a few special cases. 


Tue British ENGINEERS’ ASSOCIATION. 


The Minister of Supply and Aircraft Production 
(the Rt. Hon. John Wilmot, M.P.) was the guest 
of honour at a luncheon of the British Engineers’ 
Association, held at the Waldorf Hotel, London, 
W.C.2, on Thursday, December 13. The chair was 
occupied by Mr. Cecil Bentham, M.I.Mech.E., who 
was making his last appearance as President of the 
Association, an office which he had held since 
October, 1942; as announced in our “ Personal ” 
column this week, he was appointed honorary 
treasurer at the subsequent Council meeting, being 
succeeded in the presidency by Lieut.-Colonel H. 
Riggall, a director of Messrs. Ruston and Hornsby, 
Limited. In his address to the Association, Mr. 
Wilmot observed that the British, described by 
Napoleon as a “ nation of shopkeepers ” and often 
afterwards as proprietors of “the workshop of the 
world,” had proved in six years of war that 
devotion to the arts of peace did not necessarily 
prevent a man from becoming a good soldier. In 
the course of those war years, a very large part of 
the British people went into engineering shops and, 
with a brief but intensive training, achieved a level 
of production that was unequalled anywhere else 
in the world—even in the United States. In addi- 
tion to this great effort, the Minister continued, it 
was the engineering industry which provided the 
greater part of the technical staffs needed by the 
war Ministries, notably the Ministry of Supply 
and the Ministry of Aircraft Production. In return 
for this invaluable help, it was the policy of the 


(now) combined Ministry, over which he presided, 
to do everything practicable to assist the industry 
to re-establish itself on a peace-time basis, and to 
make its necessary contribution to the expansion of 
British export trade. The Government’s scheme 
for the disposal of surplus machine tools should be 
a material help in that direction. Up to the previous 
day (December 12), the sales totalled 12,401 tools, 
valued at more than 3,500,000/., and sales were 
continuing at a rate of over 500 tools a week ; this 
was in addition to more than a million pounds worth 
of tools which had been sold to contractors in whose 
works they were situated. 


THE [RONFOUNDING INDUSTRY. 


Some interesting statistics of the ironfounding 
industry of the United Kingdom, for the years 
1940-1944, have recently been supplied by the Iron 
and Steel Control of the Ministry of Supply to the 
Council of Ironfoundry Associations, Derbyshire 
House, Belgrove-street, London, W.C.1. The statis- 
tics have now been issued in tabular form by the 
Council, and they show that the production of iron 
castings, including malleable-iron castings, totalled 
2,769,200 tons in 1940, 2,443,900 tons in 1941, 
2,467,800 tons in 1942, 2,408,200 tons in 1943, 
and 2,149,500 tons in 1944. Although the dates 
‘* 1939-1944 ” are given in the title to the pamphlet 
containing the statistics, it is pointed out in all the 
tables that figures for 1939 are not available and 
that those for 1940 are partly estimated. The 
data show that whereas the industry producing 
pipes and fittings was the largest individual con- 
sumer of cast iron in 1940, its total for that year, 
namely, 452,200 tons, gradually declined until it 
stood at only 121,100 tons in 1944. The require- 
ments of the next largest consumer, the industry 
producing ingot moulds for the steel and non-ferrous 
metal industries, on the other hand, remained 
fairly steady at between 270,000 and 300,000 tons 
throughout the years under review. These two 
sets of figures are indicative of the general trend 
of the statistics ; generally speaking, and as would 
be expected, the quantities of iron castings for 
domestic appliances, or for household articles, 
suffered progressive and often severe declines during 
the war years, while castings for industrial and 
engineering applications remained steady and, in 
some cases, increased greatly in quantity. An 
interesting table gives a classification of the quan- 
tities of iron castings delivered to the order of the 
various Government departments during the war 
years, 1942, 1943 and 1944. The Ministry of 
Supply was the largest individual consumer, taking 
well over one million tons in each of the three 
years ; next came the Ministry of War Transport 
which received upwards of 250,000 tons in each year. 
The Admiralty came third with yearly totals of 
nearly 200,000 tons, while the Ministry of Works 
and the Ministry of Aircraft Production each took 
totals in the neighbourhood of 100,000 tons annually. 


ScHooL FoR NavaL Ark ARTIFICER APPRENTICES. 


During the war, the naval air station at Arbroath, 
known as H.M.S. Condor, was the training school 
for Fleet Air Arm pilots in deck landing, and for 
observers. It is now to become the first permanent 
training school for naval air artificer apprentices 
and will commence operations as such in January. 
As the Fleet Air Arm, in its present form, only came 
into existence in 1938, the foundation of training 
schools on any but a temporary footing, and subject 
to war-time restrictions, has been one of the major 
difficulties of this branch, but, now that Arbroath 
station—one of the largest naval air stations in, the 
country—is available, more satisfactory arrange- 
ments can be made, in quarters much superior to 
the requisitioned buildings at Newcastle-under- 
Lyme where the apprentices received their special- 
ised training in aeronautical engineering during the 
war years. The course for an air artificer occupies 
four years, of which the first is spent at one of the 
existing establishments (at Torpoint, Devon, and 
at Rosyth) where the training is taken in common 
with that of the other naval artificer branches— 
Engine Room, Electrical, and Ordnance. The 
specialised training follows, taking 2} years, and 
then the apprentice spends six months at a naval 








air station, passing out as Air Artificer, 5th Class. 





LETTER TO THE EDITOR. 
SINGLE-TOOTH PINION DRIVES. 


To THE EpiTor oF ENGINEERING. 
Sir,—The description given on page 347, ante, 
under the above title recalls to my mind an alter- 
native design which may be of interest to your 
readers. The design referred to comprises a 
crown wheel and a scroll, the axis of rotation of the 
latter being arranged to rotate at an angle of 
approximately 5 deg. to that of the crown wheel. 
The scroll may be either single or multi-start, thus 
providing a choice of gear ratio. 

This design has been extensively applied to the 
control of tuning condensers associated with wireless 
equipment, etc., where the following requirements 
must be met : (a) no backlash ; (b) rapid declutching 
to permit quick rotation of the condenser ; (c) accu- 
rate registering of the scroll with the crown wheel 
so that previous settings (as read on the scroll) may 
be repeated with great precision. 

Requirement (a) is met by spring loading the 
scroll; (b) by arranging the scroll to be withdrawn 
and providing means for retaining it in this position 
until again required for operation ; and (c) by rigid 
inspection and good workmanship. 

Yours faithfully, 
S. C. Triete, A.M.I.Mech.E. 
** Paxhill,” 
Midhurst-road, 
Liphook, 
Hampshire. 

November 9, 1945. 

[NoTe.—We note with interest that, in the successful 
application of the device to which our correspondent 
refers, there is an angle of 5 deg. between the axes of 
rotation of the crown wheel and the spiral scroll. 
Several readers have drawn our attention to the fact 
that if the axes were parallel and two parts of the scroll 
engaged the crown wheel, as illustrated and described 
in the article, the device would not function, as the 
wheel would be urged in opposite directions simultane- 
ously. We regret having given further publicity to a 
misconception by reprinting the article from a South 
American journal.—Eb., E.] 





OBITUARY. 


MR. PERCY ROSLING. 


WE regret to record the death of Mr. Percy 
Rosling, which occurred at Farnham, Surrey, on 
Thursday, December 13, at the age of 78. Until 
his retirement in 1932 he had been closely connected 
for many years with developments in the electric 
cable manufacturing industry. 

Percy Rosling was born on October 16, 1867, 
and at the age of seventeen was apprenticed to the 
firm of Messrs. Gladstone and Company, India 
merchants. After serving three years of his time 
with them, however, he transferred to Messrs. W. T. 
Henley’s Telegraph Works, Limited, and on the 
completion of his indentures, in 1891, became a 
partner and director of Messrs. Rosling and Ap- 
pleby, a firm which he founded to manufacture 
dynamos, motors and switchgear. In 1903, he 
was appointed assistant engineer to the British 
Thomson-Houston Company, Limited, in which 
position he was specially connected with switch- 
gear development, and in 1907 he was made manager 
in Australia of Messrs. W. T. Henley’s Telegraph 
Works, Limited. After serving six years in this 
position he returned to this country in 1913, on his 
appointment as general manager of the firm. 
He acted in this capacity until his retirement at 
the age of sixty-five in 1932. During this period of 
nineteen years considerable progress was made in 
the design of cables, especially for the higher volt- 
ages, the use of which was necessitated by the 
greater and more widespread employment of electri- 
cal energy for all purposes. In these developments 
the firm played a leading part and carried out a 
number of researches into the use of new raw 
materials and improved methods of manufacture. 

Rosling was elected a member of the Institution of 
Electrical’ Engineers in 1900 and served on the 
Council from 1923 to 1926. He also acted as 








honorary treasurer from 1932 to 1934. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


As recorded on page 521, ante, a general meeting 
of the Institution of Mechanical Engineers was held 
in London on Friday, December 14, at which Mr. 
O. V. 8. Bulleid, Chief Mechanical Engineer of the 
Southern Railway, and a vice-president of the 
Institution, read a paper describing the “ Merchant 
Navy” class of express locomotives, built to his 
designs. The chair was occupied by the President, 
Professor Andrew Robertson, D.Sc., who, after 
receiving Professor Sir Geoffrey I. Taylor, F.R.S., 
on his appointment to honorary membership of the 
Institution, invited Mr. Bulleid to deliver his paper. 

The discussion was opened by Mr. James Hadfield, 
who said that he had had the privilege of travelling 
on the footplate of one of the ‘‘ Merchant Navy ” 
locomotives from Waterloo to Exeter, and had thus 
been afforded an opportunity of examining the 
various departures from orthodox practice. It was 
stated in the paper that the ratio of the free gas area 
through the boiler tubes to the grate area was 
12-6 per cent. This appeared to be low ; for really 
free steaming with good quality coal, a ratio of 
14 per cent. to 16 per cent. would be preferable. 
The ratio of swept surface to area through the tubes, 
which was a measure of their heat-absorbing effici- 
ency, worked out at 510 for the flues and at 408 
for the small tubes, as compared with what he 
thought was the normally accepted optimum figure 
of 400. That again illustrated the limitation im- 
posed by the loading gauge, since to decrease the 
figure of 510 for the flues would mean reducing the 
length between tube-plates and thus, in turn, reducing 
the heating surface. The steam speed through the 
main steam pipe in the boiler would appear to be 
about 60 ft. per second, and through the superheater 
elements about 70 ft. per second, both speeds being 
comparatively low ; this suggested that fairly high 
steam temperatures should be attained, though the 
height between the water level at half glass and the 
regulator steam intake appeared to be on the 
small side, and if moisture were carried over to the 
superheater the final steam temperature would 
obviously be reduced. 

Having been responsible for the manufacture of 
the thermic syphons, he was glad to learn that they 
had proved thoroughly satisfactory. The author 
mentioned that difficulty had been experienced in 
pressing the openings in the throat plate for the 
syphon necks; perhaps some little improvement 
might be made in the design of the press blocks. 
It was stated that the ingenious arrangement of 
valve gear reduced the unsprung driving-axle weight 
by 1,126 Ib. He would be interested to know how 
the total weight of the gear compared with that of 
a well-designed Walschaerts gear of orthodox type, 
and supposed that the Bulleid gear would weigh 
more. Excluding the two chain drives from the 
crank axle to the three-throw crank, there were 
13 pins between the three-throw driving shaft and 
the outside piston valve, against eight in the normal 
Walschaerts gear. Moreover, the Bulleid gear intro- 
duced a rocking shaft at each piston valve ; and as 
the levers of that rocking shaft had a ratio of about 
2% to 1, it would appear that any wear in the 
numerous pin joints would result in some lost motion 
of the valve. He could testify that the engines had 
excellent riding qualities. 

Mr. R. D. Metcalfe, who said that he was interested 
in injectors and vacuum-brake ejectors, observed 
that both injectors were fitted on the fireman’s 
side and were operated at the cab side by control 
rods. The practice in this country hitherto had 
been to have one injector on each side of the 
locomotive. It was interesting to note that the 
exhaust steam from the vacuum brake ejector was 
introduced into the cavity of the blast-pipe casing, 
so preventing char being drawn into the blast pipe. 
He had found many times that char was drawn 
from the blast pipe into the exhaust injector, and 
turning the exhaust steam into the cavity of the 
exhaust pipe should help in many instances. 

Mr. T. Henry Turner said that there was so 
much that was novel in Mr. Bulleid’s locomotive 
that obviously he had still enough material for 





another paper, in which, it was to be hoped, he 
would give still more details of the chemical compo- 
sition of the materials used. As mechanisms 
were perfected, they tended to become simpler in 
appearance, their components became fewer, and 
their operation almost free from vibration. In 
almost all those respects the ‘‘ Merchant Navy ” 
locomotive ran true to that rule, but he regretted 
to see that the fuel was still one that polluted the 
atmosphere and that the water was still the un- 
softened natural supply. The metallurgical details, 
however, were intriguing in many respects. The 
weight of the boiler and firebox would obviously 
be reduced still further when the solid foundation 
ring went and the barrel was welded. Nearly 
20 years ago, he saw in Canada low-nickel alloy 
steels being used for the barrels of locomotive 
boilers, with the same purpose of saving weight, 
but, so long as welding was required, the type of 
steel that the author had used for his fireboxes 
seemed preferable. He felt sure that the Southern 
Railway workshops and staff would benefit from 
the introduction of X-rays in many ways. He 
thought that the author had done well to introduce 
steel fireboxes ; other countries had got away from 
the copper firebox, and someone had to give a lead 
in this country. The admirable action of the 
fusible plugs might be due in part to the fact that 
the Southern Railway used a rather large diameter 
for the hole compared with that of other railways, 
and so more steam came out as soon as the plugs 
had cause to act. Having seen tubes removed 
from some of the “ Merchant Navy ”’ locomotives, 
he could certainly confirm that they seemed to be 
in fit condition to be put back in the locomotive ; 
there was extremely little pitting, corrosion or 
damage to them, and that was no doubt due to the 
care taken in washing out, and to the omission of 
copper, so that electrolytic action was reduced in 
the firebox and boiler construction. 

The cast-steel wheels were most ingenious ; 
they bridged the gaps and stopped the rocking, the 
place where nearly all the tyres broke was well 
supported, and his only criticism would be that 
the inside edge of the tyre looked as though it could 
do with a little larger radius to match the outside 
edge. He hoped that the author would persist in 
his experiment to make a really “ oil-bath ” loco- 
motive motion; it was worth doing, because the 
consequences of hot boxes and hot big-ends were 
far-reaching. Personally, he doubted whether any 
crank axle broke that had not had a previous 
history of a hot box. He wondered, however, 
whether the author would not go farther with regard 
to the cast-iron piston; a steel piston, flash-butt 
welded on to the rod, was in use, and would seem 
to offer additional lightening. There were in this 
country few men who could hope to put their names 
to a class of famous locomotives, and everyone 
would welcome the fact that the author had joined 
the select few. 

Wing Commander T. R. Cave-Browne-Cave re- 
ferred to the work done at University College, 
Southampton, on the shape of the front of the 
locomotive. The air flow was such that the steam 
was drawn down the side of the locomotive and 
obstructed the driver’s view. The original design 
provided for an escape of air through the opening, 
backwards over the chimney, but the side-plates 
came so far forward that they trapped an enormous 
quantity of air which overflowed and gave rise to 
an area of low pressure down the side of the loco- 
motive, which caused the steam to be drawn down. 
The cure was to allow a considerable amount of air 
to pass between the smokebox and the side-plates, 
and also to increase the opening so that a large 
quantity of air could pass back over the chimney 
and give a really high speed over the outlet. It was 
the avoidance of the escape of air round the outside 
which, he thought, was the factor of the greatest 
importance. He did not know whether the author 
had any information which would show whether, 
with the present design, there was a better draught 
in the chimney than before. He had been interested 
in the oil flow inside the enclosed box, and it occurred 
to him that, as it was so copious, there was probably 
more trouble from oil leakage than was really neces- 
sary, and also, possibly, a great deal more oil heat. 
It would be interesting to see whether, by putting 





much less oil through, and only where it was really 
essential, two benefits were obtained: namely, 
greater freedom from oil leakage, and the avoidance 
of oil heating trouble, if that was experienced at 
present. 

Mr. W. Cyril Williams recalled the author's 
remarks about the difficulties which resulted from 
the limitations of the loading gauge and the limit 
of the axle load on the Southern Railway, and 
thought that the design showed great ingenuity in 
surmounting those restrictions and of how they 
had affected the design. The great limitations of 
the British loading gauge were emphasised by the 
fact that the South African loading gauge, with a 
rail gauge of 3 ft. 6 in., gave a width of 10 ft., 
instead of 9 ft. as in this country. Mr. Hadfield 
had referred to the difficulties of providing adequate 
boiler capacity. In view of the possible need for a 
further increase in tractive effort and boiler power, 
he drew attention to the potentialities of the articu- 
lated locomotive as a means of giving a new lease 
of life to the development of steam locomotives of 
high power in this country ; particularly the Garratt 
type, which seemed to be the only existing type in 
which complete freedom was given for the design 
of the boiler. The Algerian Railways double. 
Pacific Beyer-Garratt express locomotives, of stan. 
dard gauge, had a boiler barrel diameter of 7 ft. 3 in., 
whereas the author’s locomotive had a maximum 
boiler diameter of 6 ft. 3} in. near the firebox. The 
Algerian engines had 5 ft. 11 in. driving wheels and 
ran the 250 miles between Algiers and Oran at 
60 m.p.h., climbing gradients of 1 in 40. Their 
tractive effort was 58,000 lb. at 75 per cent. boiler 
pressure, compared with the 37,500 Ib. of the 
‘* Merchant Navy ” type. 

In modern engines such as those described, he 
would expect to find steam-operated rocking firebars, 
and he inquired why the author had omitted them. 
The 48} sq. ft. of grate was reaching the limit (set 
at 50 sq. ft. in the United States) for one fireman ; 
did the author not feel that the mechanical stoker 
was not very far off? The provision of steam 
reversing gear was a feature to be welcomed. 

Mr. R. H. P. Nott, referring to the steam-operated 
firedoor, thought that, in normal running in loco- 
motives not fitted with this device, it was cus- 
tomary to leave the door open during most of the 
run, with the result that cold air was drawn in over 
the tep of the fire. Presumably that was not 
permissible in the case of the ‘‘ Merchant Navy ” 
locomotives because of possible damage to the 
thermic syphons and the steel firebox, but with a 
copper firebox he understood that it was advantage- 
ous, because the excess air passing over the fire 
promoted better combustion. If so, could anything 
be done with the orthodox locomotive firebox to 
improve over-fire air admission while, at the same 
time, having a steam-operated firedoor ? It would 
appear that, with the advent of the steel firebox, it 
would be possible to use boiler pressures up to at 
least 300 lb. and possibly 325 Ib. per square inch. 
With such improvements as the streamlining of 
valve passages and the author’s new valve gear, 
might not there be a case for a reconsideration of the 
compound locomotive ? 

Mr. W. F. MacDermid said that his particular 
interest was centred on the steel firebox. Just prior 
to 1900, he had had trouble with fireboxes and stays, 
copper and bronze, and, after a couple of years, 
suggested to his chief, the late Mr. James Holden, 
that he might eliminate all these troubles by adopting 
steel stays for fireboxes. As a result, he was given 
a lecture on the thermal advantages of using copper, 
but Mr. Holden said nothing about the disadvan- 
tages of excessive expansion. 

He asked whether the author had examined 
any of the stays taken out; because he thought 
that evidence would be found of them having been 
in compression. There was the vertical thrust of 
the side-plate of the firebox and the horizontal 
thrust of the top-plate, and the resultant of those 
was a thrust outwards. Inside the wrapper-plates 
there were two stiffening plates, and the stays that 
failed were immediately under these. He suggested 
that the author should construct one engine with 
a copper firebox, so that it could be seen how much 
there was in the alleged superior steaming with a 
copper box. Having a steam brake on the loco- 
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motive and a vacuum brake on the tender involved 
working the vacuum ejector when running a light 
engine, and using steam unnecessarily. The objec- 
tion to steam brakes was that there was delayed 
action. When work was being done on the unifica- 
tion of brakes, however, one of the experiments 
which he made, with a view to the easy conversion 
of Westinghouse-fitted engines to steam brakes, was, 
on a tender engine with a 13-in. cylinder on the 
tender and another on the engine, to take out the 
leathers, substitute lead, and fit a proportional 
valve; but he gave it a 4-in. by-pass, so that 
steam always leaked through and kept the cylinders 
warm. This completely remedied the delayed action 
of the steam brake. 

Major-General A. E. Davidson thought that the 
private locomotive manufacturers would be glad 
to fit steel fireboxes, but their customers would 
not have them, and the decision lay with the 
customers. The cylindrical neck which the author 
used for the thermic syphons seemed a good idea. 
The absence of balancing of the reciprocating 
parts was interesting. In the case of the normal 
type of wheel, where many hundreds of pounds were 
added in balancing weights, there had been trouble 
recently because some of the steel founders had 
not been able to leave enough room on the wheel 
to put in the necessary weights. He would like 
to know how the welded tubes were “‘ unwelded,” 
should that become necessary. 

Mr. O. V. S. Bulleid, in reply, said that he would 
answer some of the questions in writing. Rocking 
grates were not provided because the first engine 
was built in 1941, when they had to do many things 
that they did not like. He wanted rocking grates, 
and he did put in a hopper ashpan, and he had 
hoped to persuade his management to allow him 
to put in wet ashpits, so as to have rocking grates 
plus self-dumping hoppers, but the war decided 
otherwise. The loading gauge was a nuisance, but 
he did not know why it was always said that nothing 
could be done about it. We could have new trunk 
roads and new by-pass roads, but no one seemed 
to realise that a brand new trunk railway line from 
Glasgow to London was sadly overdue. The hint 
which Wing Commander Cave-Browne-Cave gave 
with regard to the oil bath was very interesting ; 
they had about 40 gallons in that sump, and might 
have overdone it. The temperature was not 
excessive, however; the oil never rose above 
58 to 60 deg. F. In reply to Mr. MacDermid : 
they would like to know a great deal more about 
stays, which were subjected to very complex 
loadings. Ultimately, he was satisfied, the screw 
stay would be suppressed. The trouble with welding 
was that it was new, while many engineers were 
old and rivet-minded. It was difficult to get into 
one’s mind a new art and a new technique. He 
was always saying to himself, ‘‘ Please remember 
that riveting and drilled holes are things of the 
past, and you must forget them ; welding and flame- 
cutting are the new ways of making boilers’ ; but 
it was very hard to remember that. The question 
of how to cut out tubes ought not to arise. Mr. 
Turner was, of course, exactly right ; the locomotive 
boiler had suffered for nearly a hundred years from 
burning raw coal and using raw water. The sooner 
somebody provided coal in the form of a liquid and 
showed how water could be obtained free from all 
sorts of things that the chemist might make much 
better use of, the happier they would be. 





BRITISH AERO ENGINES IN AIRCRAFT OF AMERICAN 
DrEsIGN.—A{ter experimenting for some time on a mail 
service between Montreal and Prestwick with a converted 
Lancaster bomber aircraft fitted with Rolls-Royce 
Merlin liquid-cooled engines, the aircraft operators, 
known as Trans-Canada Airways, have decided to employ 
Merlin engines in civil aircraft of American design which 
are now being built to their order in Canada. The 
machines under construction are to be an improve- 
ment on the Douglas DC.4, or “ Skymaster,’’ one of 
which was presented to Mr. Winston Churchill. The 
Merlin 150 series engine has been apecially developed 
for civil aviation and is being made at Derby. It 
develops 1,410 brake horse-power at 10,500 ft. at moderate 
supereharger speed, and 1,325 brake horse-power at 
20,750 ft. at full supercharger speed. Hitherto, Canadian 
operators have favoured American-built aero engines. 


CORROSION OF STEEL SALT-BATH 
POTS BY MOLTEN ALKALI 
NITRATES.* 


By R. J. Box, B.Sc. (Eng.) (Met.), A.R.L.C., and 
B. A. Mippeton, B.Sc., A.R.I.C. 


(Concluded from page 524.) 


Factory E.—The two baths, one for normalising and 
the other for annealing, were made by supplier Z and 
installed by the factory staff. The pots were of Type 
II, made of mild steel. The temperature recorder 
and thermostat consisted of base-metal thermocouples 
operating potentiometric instruments. The baskets 
were of wire mesh on an angle-iron frame. The salts 
used were as at Factory B, and the analyses, at anearly 
stage, are recorded in Table V. The alkalinity in 


TABLE V. 











! 
} | Sodium | Alkalinity, 
Bath. | Chloride. | Nitrite. | as NaOH. 
| 
| Per cent. | Per cent. | Per cent. 
Normalising .. 0-17 6-38 | 0-39 
Annealing | 0-14 1-64 0-10 





the normalising bath rose gradually during six months 
to about 0-4 per cent., and corrosion of the angle-iron 
basket frame was observed, but not of the pot. About 
twelve months after starting up, however, an accele- 
rated increase in alkalinity was noted, and inspection 
of the pot confirmed advanced corrosion at one point 
low down on one side. The pot was therefore changed 
after a life of eighteen months. A new pot, containing 
new salts, showed a fairly steep rise in alkalinity during 
the first two months, which then flattened out somewhat 
in the neighbourhood of 0-4 to 0-5 per cent. Later, 
another rise set in, but no evidence of corrosion was 
apparent on probing without emptying the salt. In 
the annealing bath, the alkalinity rose gradually to 
0-2 per cent. in three months and remained at that 
value for two years. 

Factory F .—The two salt baths, one for normalising 
and the other for annealing, were made by supplier Y 
and installed by the factory staff. The pots were of 
Type III and made of mild steel. The temperature 
recorder and thermostat were as at Factory C.. The 
basket was of expanded-metal mesh with an angle-iron 
frame. The salts were an eutectic mixture. In the 
normalising bath, 14 per cent. of sodium nitrate was 
replaced by sodium nitrite. The annealing bath 
contained sodium nitrate with 5 per cent. of sodium 
nitrite. The analyses of the salts, at an early stage, 
are given in Table VI. 


TABLE VI. 





Sodium | Alkalinity, 


Bath. Chloride. Nitrite. | as NaOH. 





Per cent. | Per cent. | Per cent. 
Normalising .. ws “* 0-17 8-73 | 0-92 
Annealing , 0-16 3-00 0°31 





The first pot of the normalising bath was heavily 
corroded after about two weeks and was replaced, 
although perforation had not actually taken place. 
Extensive corrosion had occurred, but it was confined 
to the two sides, extending longitudinally at two levels, 
one just below the surface of the molten salt and the 
second near the bottom bend. No rapid rise in alka- 
linity was noted, but the chloride figure was rather 
higher than usual,at 0-2 percent. During the life of the 
second pot the alkalinity increased gradually from 
0-01 per cent. to 0-3 per cent. over five months, when 
it levelled off. Nine months after starting up, corrosion 
was observed visually and the bath was shut down for 
replacement. A third pot was installed which had 
been made by welding-up }4-in. constructional-quality 
steel sheet, and in two months the alkalinity shot up 
from 0-01 per cent. to 0-48 per cent., whereupon the 
pot was replaced owing to the imminent danger of 
perforation. The next and, to-date, final replacement 
was made of ingot iron, and, although the alkalinity 
rose steeply from 0-05 per cent. to 1 per cent. in six 
months and then levelled out, no corrosion was observed. 
The iron framework of the basket, however, was 
severely attacked and had to be replaced. The ingot- 
iron pot has been in continuous use day and night 
since installation without any signs of corrosion and 
latterly the alkalinity has fallen slowly to about 
0-6 per cent. 

While normally operating at annealing temperatures, 
‘the annealing bath was brought up to normalising heat 
when shut-downs’ occurred on the normalising bath. 
The alkalinity commenced at 0-02 per cent., but within 





* Paper presented at the annual general meeting of the 
Iron and Steel Institute, held in London on July 11 and 
12, 1945.. Abridged. 





a few days, the bath was raised to normalising heat, 
with the result that the alkalinity moved sharply 
upwards to 0-1 per cent. during eleven days. On 
reverting to annealing temperatures it remained at 
that value for about seven weeks, after which it was 
again worked at normalising temperature. At once 
the alkalinity commenced to rise, reaching 0-18 per cent. 
in rather more than a week. By t is time, signs of 
heavy corrosion were seen, and during a further nine 
months at annealing heat the alkalinity rose gradually 
to 0-38 per cent. At this time, an ingot-iron pot was 
installed with a charge of new salts, of the same compo- 
sition, i.e., sodium nitrate with an addition of 5 per cent 
of sodium nitrite. The alkalinity at the commence- 
ment was 0-2 per cent., and over four months it gradu- 
ally rose to 0-33 per cent., at which figure no further 
increase was noted for three months. From then on 
a slow fall set in to 0-28 per cent. in another three 
months. 

Conclusions.—From the observations recorded above 
it is felt that certain conclusions may be drawn, but 
they are put forward in a tentative way, since a large 
number of interfering factors are at work which, under 
different conditions, might have a material effect. The 
following, however, do appear worthy of note so far 
as the installations under discussion are concerned : 
Boiler-plate or mild-steel pots are liable to corrosion 
with any commercially available supplies of salts, 
although a high-quality salt may postpone perforation, 
giving a life of from one to two years. Welded seams 
are not attacked preferentially when the design of the 
pot places them at the ends only. Slight local hot 
spots due to impingement of flame ‘@nd/or hot gases 
appear to be a secondary factor in promoting corrosion. 
In this respect, the shallow type of pot represents a 
weakness in design, conducive to a more marked ten- 
dency to hot spots than the deeper type. Annealing 
temperatures are not likely to lead to corrosion of 
any pot material in general use, and where this has 
commenced at normalising temperature it does not 
proceed to any significant extent upon dropping to 
annealing temperatures. There is no evidence to 
support the view that additions of sodium nitrite 
postpone or prevent corrosion by affecting the equili- 
brium of the reversible reaction : 

2 NaNO,= 2NaNO,+ O,. 

The rate of rise of the alkalinity is worth observing, 
since it frequently gives prior warning of corrosion. 
It can be masked by heavy topping-up and is not always 
obvious where corrosion is very slow. Persistent 
insertion of greasy parts will also cause a rise in 
alkalinity. Periodic overhauls at intervals of, say, 
three months are advisable but do not guarantee free- 
dom from trouble. The salt should be baled out, 
but all except the discoloured portion may be used 
again. The pot should be lifted and cleaned, but de- 
scaling of the interior is not recommended unless the 
corrosion is heavy, when the scalé should be chipped 
away to ascertain the extent of the damage. Pots 
made of ingot iron would appear to be a worth-while 
insurance against pot failures with commercially 
available salts containing less than 6-18 per cent. of 
chlorine ion. Where parts of the basket are attacked, 
it is probable that the pot is protected by a negative 
polarity. The results of deliberately making the pot 
and basket negative with respect to the melt would 
appear to be worth some attention. 





THE CHURCHILL TANK.—Early in the war Messrs. 
Vauxhall Motors, Limited, Luton, were asked to design 
and produce a 350-h.p. engine for use in an existing 
design of tank,and,shortly afterwards, they were required 
to design and produce a complete tank. This tank was 
put into production within a year from the commence- 
ment of the design and ultimately became known as the 
“Churchill ” tank. An account of these developments, 
and of other war-time activities of the firm, is given in 
a recently published brochure, the contents of which have 
been compiled from the Vauzhall-Bedford News. The 
brochure is well produced and illustrated, and it is 
intended, among other things, to serve as a souvenir 
for persons and firms who were associated with Messrs. 
Vauxhall Motors, Limited, during the war years. 





THE MANUFACTURE OF VENEER.—The current issue of 
Technical Notes by Messrs. Aero Research, Limited, 
Duxford, Cambridge, dated December, 1945, contains an 
interesting description of the manufacture of wood veneers. 
It is not generally known that, in addition to the process 
of turning down a log to make a long strip of veneer, 
three other methods are practised, in order, mainly, 
to obtain different grain effects. These are, slicing the 
veneer in parallel layers from a segmental flitch ; quarter 
sawing, also from a flitch; and parallel and half-round 
turning in which a longitudinally-divided log is attached 
to a frame rotating between the lathe centres so that 
a larger radius is obtained than by turning the log on 
its own centre. All the methods are clearly illustrated 
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LABOUR NOTES. 


Tue writer of the editorial notes in the December 
issue of the Amalgamated Engineering Union's 
Journal explains at some length the position of the 
organisation in regard to the existing labour controls. 
“The union’s considered view of the whole problem 
was,” he says, “ presented in a resolution on the 
agenda of the Trades Union Congress this year, which 
was merged with others to make a composite resolution. 
In seconding this, our President stated clearly and 
firmly that the union is strongly opposed to features 
of the control over labour which must, in our view, 
be brought to an end. We do not know yet what the 
Government intends to do about these controls, but 
we do know what the T.U.C. General Council is autho- 
rised by Congress to do.” 





“ Tf,” the writer continues, “ conditions were normal 
in this country, and in the world at large, the unions 
would press for the abolition of all controls over labour. 
In particular, they would insist on terminating the 
powers of direction exercised by the Minister of Labour. 
They would wish to have annulled the Control of 
Engagement Order, and they would bring to an end the 
Essential Work scheme with provision for the con- 
tinuation of the benefits secured to the workers under 
Essential Work Orders, such as the guaranteed week, 
the requirements regarding observance of standard 
conditions in respect of wages and working hours 
under trade union agreements, and the maintenance 
and extension of welfare arrangements, medical and 
other health services, and factory amenities such as 
canteens and the like. Specifically, too, the unions 
attach importance to maintaining as a permanent 
feature of industry, the machinery by which suspensions 
and dismissals from employment can be made the 
subject of appeal from managements and employers.” 





“ This last point,” he says, “is one upon which the 
spokesmen of our union insisted most strongly in the 
discussion that took place at Congress this year on 
the question of controls. Attention was directed in 
Congress to ambiguities in the Essential Work Orders 
which have been exploited by employers during the 
war in the matter of the suspension of workers. It 
was made perfectly clear that this union will not agree 
to give to the employers the right to suspend a worker 
for three days, or a week, or whatever period it may be, 
just because the management considers that the worker 
has been guilty of serious misconduct. This union 
has fought through the law court this claim of employers 
and managements to suspend a worker, and we are 
carrying the issue to the highest tribunal in the land.” 





Elsewhere in his notes, the writer deals with two 
other interesting subjects, namely, the shift system and 
the forty-hour week. The question of developing the 
shift system arises, of course, mainly out of the diffi- 
culties of the transition to peace-time production. 
“There is,” he says, “a strong demand for those 
industries which are concerned with the re-equipment, 
modernisation, and mechanisation of our productive 
system to attain maximum output. Mechanisation 
of industry, moreover, where modern and costly 
machinery is installed, requires continuous operation of 
such machinery, in view of the heavy load of overheads 
involved. A prima facie case can be made out against 
the traditional working day of industry, and our union 
is prepared to consider it with an open mind.” 





Such a case, the Journal’s contributor goes on to 
say, has to be considered with an open mind for another 
reason. ‘ Modifications of the shift system,” he 
writes, ‘‘ seem to us to be implied in the trade union 
policy of the standard working week of 40 hours. 
An important statement has just been made by the 
Secretary of the Trades Union Congress on this question. 
He stated at a Trades Council demonstration, in Spen 
Valley the other day, his view that the 40-hour week 
should be enacted soon as a general legal standard for 
all industry, but that its application could be made 
in two or more stages and industry by industry. A 
rigid enactment of the 40-hour week would create 
many difficulties for industry. There is something to 
be said for Sir Walter Citrine’s suggestion of an Act 
empowering the Government and industry to work 
out a plan for the introduction of the 40-hour week 
by stages and with sufficient flexibility to adapt the 
principle to the varying needs of different branches of 
industry.” 





A resolution was carried at a recent London confer- 
ence of the Association of Conservative Clubs deploring 
the Government’s intention to repeal the Trade Disputes 
and Trade Unions Act, 1927, and pledging the members 


to oppose repeal “ with every means in its power in the 
interests of Parliamentary democracy and individual 
freedom.” Mr. Henry Strauss, who moved the reso- 
lution, said that of all the Socialists’ proposals, the 
repeal of the 1927 Act was the most irresponsible. 
If the Act were repealed, would a general strike to 
coerce the Government and over-ride the will of 
Parliament be illegal or not? The Government, 
apparently, did not know. According to Sir Stafford 
Cripps, a repetition of the General Strike ought to be 
illegal, but would be perfectly legal as soon as the 
1927 Act was re - Those were his views as 
Solicitor-General in 1931. 





What is, in effect, a rebuke to the unconstitutional 
elements in the organisation, appears in the December 
issue of the Transport and General Workers’ Record. 
In the course of a statement thanking the members 
for electing him general secretary, Mr. Deakin says: 
“We have seen the union grow more powerful and 
extend its influence. There are, however, signs at 
this time that through the Press, and by various forms 
of publicity, attempts are being made to undermine 
the confidence of the members in their own union. I 
count upon the members’ good sense to sift the wheat 
from the chaff, understanding at all times the fact that 
our union is built upon democratic lines, and that, 
through its constitutional machinery, ample oppor- 
tunity is provided for members to express their point 
of view and play their part in shaping our policy.” 





The campaign of the Transport and General Workers’ 
Union for the enrollment, as members, of the engineer- 
ing industry’s clerical workers, is now in-full swing. 
The policy of the union in this field is officially declared 
to be “to establish as quickly as possible a national 
agreement making provision for salary scales and 
proper conditions of service for all engineering clerical 
staffs.” It is claimed that “ with the full support of 
the staffs, this can be achieved.” “* We ask them,” the 
organisation’s publication, the Record, states, ‘‘ to 
respond to the appeal we are making, and give us the 
fullest possible authority to speak on their behalf. 
This union has achieved great reforms for manual 
workers. What it has done for them it can do for 
clerical staffs. But the first step must come from the 
staffs: Let them take it now. Let the employers 
know that, at last, the clerical staffs in the engineering 
industry are definitely on the move to better times.” 





The Metal and Engineering Section of the Transport 
and General Workers’ Union reports that the Confedera- 
tion of Shipbuilding and Engineering Unions have 
decided to apply for a substantial increase in the 
wages of time and piece workers. The Shipbuilding 
Group Council has had a full discussion with the 
employers on the future of the industry. Both sides 
are examining the proposals submitted with a view 
to agreeing on joint action. An application has also 
been made for an increase of 2d. an hour, over the 
national plain-time rate for new work, for labourers 
assisting maintenance workers. 





At a recent meeting of the Joint Industrial Council 
for the Chemical Industry, the employers’ side replied 
to the claim of the unions for a 40-hours’ working 
week without loss of wages. They stated that they 
were unable to accede to the request at the present 
time, and when asked if they had given consideration 
to a progressive reduction of hours, they replied that 
they had not yet given full consideration to that 
aspect of the matter. In view of the employers’ 
reply, the trade unions decided to give further considera- 
tion to the question at a meeting to be convened at an 
early date. 





The number of ae persons on the live 
register of Employment Exchanges in Eire on October 
27 was 58,017, compared with 45,602 at September 29. 
The increase 1s officially ascribed to the return to the 
register, on the termination of the first and second 
employment periods in 1945, of certain classes of persons 
residing in rural areas. At October 28, 1944, the 
number on the live register was 57,623; this figure 
is directly comparable with the figure for October 27, 
1945. 





The Industrial Court has fixed the minimum rate 
of wages for all craftsmen employed at war-time 
Admiralty industrial establishments at 733. 6d. a week, 
to take effect immediately. The craftsmen covered 
by the award number approximately 800. The Court 
held that the evidence did not warrant a change in 
the rates paid to the 15,000 craftsmen in establishments 
which had been in existence for some years before the 


THIRD-CLASS COACH, LONDON 
MIDLAND AND SCOTTISH RAILWay, 


Over a period of years, the London Midland ang 
Scottish Railway has carried out extensive research 
in their workshops and on the track to improve 1 illing. 
stock characteristics. Recommendations arising oyt 
of this research have been embodied in some new 
third-class corridor coaches, 225 in number, now 
under construction. at the company’s Derby works. 
The coaches were designed by the late Mr. C. E. Fair. 
burn, Chief Mechanical and Electrical Engineer, ang 
they form part of a programme under which 81) new 
coaches are to be built in the immediate future. The 
coaches forming the subject of this article are 57 ft. 
long and 9 ft. wide, and have four passenger compart. 
ments, a lavatory, and a luggage and guard’s compart. 
ment. They are mounted on four-wheeled bogies of al]. 
welded standard L.M.S. construction. The bogie has a 
wheelbase of 9 ft. and is equipped with rolled-stec! disc 
wheels having axles with journals 9 in. long by 43 in, 
in diameter. Two pairs of steel helical springs are 
used for the bolster with laminated side bearing springs 
5 ft. long between the eye centres. They are fitted with 
rubber auxiliary springs. 

The underframe follows the standard L.M.S. design for 
57-ft. carriage stock and is fitted with shock-absorbing 
buffers, articulated drawgear and screw couplings. 
The frame is built from standard rolled-steel sections, 
electrically welded throughout, with a completely flush 
upper surface to receive the corrugated-steel floor 
sheets which form the base for the floor. These sheets, 
made from No. 16 8.W.G. galvanised steel, are welded 
to the underframe members. They have cork slabs 
inlaid for the passenger compartments and the corridor. 
For the brake and luggage compartment, blown bitumen 
is used. The body structure consists of teak pillars 
bolted to pressed-steel sockets welded to the under. 
frame solebar and the angle-steel cant rails. The 
exterior of the body has flush finish sides. The panels, 
of No. 16 S.W.G. steel, are carbon-are welded into one 
complete unit extending the full length of the body side 
between the doors before being secured to the body 
framing. The body ends are built up with rolled-steel 
angle pillars and arch rails, which are welded to the 
underframe members and cant rails, and covered on 
the outside by No. 16 S.W.G. steel panels. Angle-steel 
earlines welded to the cant rails carry the outer roof 
panels, which are No. 16 S.W.G. galvanised steel sheets 
with their joints arranged to coincide with the carlines. 
The method of connection and securing is by metallic- 
arc welding. 

Accommodation is provided in four compartments 
for a total of 24 passengers, six per compartment, 
three on each side. Hinged arm rests are fitted and 
these can be folded back flush into the seat-backs, 
thus giving four seats per side, or a tota! of 32 passengers 
per coach when necessary. Special attention has 
been paid to the contour and springing of the seat and 
seat-back in order to obtain maximum comfort for 
the passengers. The seats are double sprung, with well 
upholstered seat-back and head rest. The seat-back, 
head rest and side squabs are finished with moquettes 
to match the interior woodwork finish. The compart- 
ments and the corridor are fitted with large observation 
windows having a low cill height and each window is 
equipped with a double sliding extractor ventilator 
light. Communication between the compartment 
and the corridor is obtained by double sliding doors to 
each compartment. These doors have large windows 
which provide uninterrupted vision from the compart- 
ment through the corridor side window which is 
located directly opposite the doors. The corridor 
partition consists of laminated plywood panel> which 
are specially shaped at the doorways to coincide with 
the sliding door windows and the low cill heights of 
the side windows in the body The compartment 
sliding doors are fitted with cable-controlled blinds, 
which enable the latter to be adjusted to any height. 

The carriages are steam heated, each compartment 
having two 3-ft. gilled heaters, which are thermo- 
statically controlled, but are fitted with a cut-off valve 
which can be operated by the passenger. Recessed 
heaters are fitted in the corridor also. The luggage 
and brake compartment contains upholstered seats 
for the guard, with lockers, hand-brake wheel, vacuum- 
brake ae valve, emergency tool equipment, 
etc., and there is a vertical steam Bmon close to the 
guard’s seat. Two double doors are provided in the 
body on each side of the brake compartment. 

Electric lighting is supplied by equipment conforming 
to the company’s standard “ Wolverton” system. 
This is a single-battery equipment, the regulator of 
which combines all the necessary switchgear as a unit. 
Lighting is by means of 15-watt lamps, of which there 
are five per compartment, one in a reflector fitting on the 
ceiling and four mounted on moulded plastic brackets 
over the seat-backs. The brackets are fitted with opal 
glass shades and carry a switch lampholder, giving 
individual control: Two brackets are fixed over the 
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non-interchangeable fuses of the cartridge type and Association Award to Mr. W. Fraser; the Institute 


each bracket carries an individual fuse combined 
with a plug. The plug permits the bracket to be 
removed for cleaning, or during coach overhaul, without 
disturbing or disconnecting any wiring. Two bell 
pushes per compartment, also in moulded plastic, 
provide communication with the dining-car attendant. 
An indicator over each compartment door shows 
from which point the call has originated. The coach 
is furnished with standard Railway Clearing House 
through-control, and a main controller in the brake 
compartment provides control of the whole train to 
which the vehicle is connected, or, alternatively, of 
the individual coach only. 





THE INSTITUTE OF TRANSPORT.—The awards made by 
the Council of the Institute of Transport, in respect of 
papers read during the 1944-45 session, include the follow- 
ing: the Institute Award of Merit to Sir Cyril Hurcomb, 
K.C.B., K.B.E.; the Silver Jubilee Scholarship, and 
F. C. Coleman ‘“‘ Modern Transport’? Award, to Major 
Adin Hull; the Railway Companies Association Awards 
to Mr. D. Campbell and Mr. C, E. Lee; the Road Trans- 
port (Passenger) Medal to Mr. A. B. B. Valentine; the 
Sir Alfred Read Award to Mr. R. I. Cowan; the Canal 





Shipping Award to Mr. A. G. Course ; the Institute 1944 
Award to Mr. M. A. Cameron; the Institute Graduate 
Award to Mr. A. F. Wallis; the Institute Student Award 
to Mr. D. W. de Vos; the ‘“‘ Modern Transport ” Award 
to Mr. P. W. R. Marston-Clark ; and the Bristol and 
White Smith Air Transport Prize to Mr. J. F. Parke. 


WATER POWER IN SCOTLAND.—The North of Scotland 
Hydro-Electric Board began a survey of the Island of 
Islay in January, 1945. This showed that the generating 
plant at the R.A.F. station at Bowmore might prove 
suitable for temporary use in providing supplies of elec- 
tricity in the early stages of a distribution scheme for 
the Island. Agreement has now been reached with the 
Air Ministry for the Board to purchase the whole of the 
Bowmore plant, and, subject to the availability of labour 
and materials, it is hoped to commence the erection of 
distribution lines early in 1946. The Board have also 
been informed that the Electricity Commissioners have 
how approved the technical and financial details of their 
distribution scheme for Gairloch and Aultbea in North- 
West Ross-shire. This constitutes the Board’s third 
distribution scheme; it will now be submitted to the 
Secretary of State for confirmation and will shortly be 
published. 





WAR-TIME DEVELOPMENT OF 
MILITARY ROAD VEHICLES.* 
By Bricaprer K. M. F. Hepass. 


(Concluded from page 528.) 


In order to ensure the suitability of all the vehicles 
developed, they were tested by a special military unit 
at Farnborough. These tests came under two main 
headings : firstly, performance tests to ascertain general 
behaviour of the vehicle, such as hill-climbing capabili- 
ties, speeds, cooling, acceleration, braking, obstacle 
clearance, tractive effort, etc.; secondly, reliability 
tests, which usually extended to 10,000 miles, of which 
7,500 miles were on the road and 2,500 miles cross 
country. The 2,500 miles cross country included 250 
miles on the corrugated test course. For the road tests 
representative hilly roads were used and also a special 
mountain circuit in South Wales. During these tests, 
if defects occurred, causes and cures were discussed 
with the manufacturers. At the end of these tests the 
vehicles were completely stripped down and thoroughly 
checked for wear or damage. As a measure of the 
work involved in carrying out these tests, during 1944 
the mileage on tests of vehicles and tyres amounted to 
nearly 2} millions. This mileage was additional to 
any test mileage which the manufacturers themselves 
undertook. 

In general, it may be stated that the whole of the 
wartime development projects were directed to obtain- 
ing improved or specialised vehicles which utilised to 
the maximum extent possible those standard units 
which could be produced in the United Kingdom or 
Canada without either new factories or extensive 
re-equipment. All the developments briefly outlined 
in this paper have been carried out by the manufac- 
turers, guided by the Ministry of Supply agency con- 
cerned. Shortage of engineers and draughtsmen 
sometimes prevented development work from being 
carried out as speedily as was desirable ; nevertheless, 
the developments attained were highly creditable to 
all concerned in the industry, especially in view of the 
fact that the motor industry contributed largely to 
developments in other directions, such as tanks, 
aeroplanes, guns, etc. 

Reference has already been made to several vehicles 
which merit illustration and further description. The 
first of these is the 4 x 4 staff car illustrated in Fig. 7. 
This vehicle is of Humber make, and is of the heavy 
utility type. It has a wheelbase of 9 ft. 33 in. and the 
track is 5 ft. Of in. The power unit is a six-cylinder 
petrol engine having a cubic capacity of 4-08 litres and 
developing a maximum of 85 brake horse-power at 
3,400 r.p.m. The maximum torque is 2,160 lb.-in. at 
1,300 r.p.m. The main gearbox provides four forward 
ratios, namely, 3-70, 2-48, 1-46 and 1 to 1, and a 
reverse ratio of 3-7 to 1. The transfer box gives ratios 
of 1 and 1-48 to 1, and the axle ratiois4-88tol. The 
tyre size is 9-25/16 (9-25 in. by 16 in.), and the pres- 
sures for front and rear wheels (cross-country running) 
are 20 lb. and 28 Ib. per square inch, respectively. The 
front axle joints are of the Bendix Tracta type and there 
are four joints per axle as the vehicle has independent 
front-wheel springing. Hydraulic brakes are fitted 
to all four wheels. The laden weight, which includes 
an allowance of 9 cwt. for fuel and a crew of six, and 
also 2 cwt. for military equipment, is 2 tons 18 ecwt., 
corresponding to a power/weight ratio of 29-1 brake 
horse-power per ton. The performance in service is 
stated to be 12 miles per gallon of fuel. The ground 
clearance at the axles is 9} in. and at the belly 13 in. 
The turning circles to right and to left are 45 ft. in 
diameter; 12-volt electrical equipment is fitted. 
The body has seating for six persons, including the 
driver, but four seats can be folded away to provide 
space for carrying goods. An alternative design of 
body converts the vehicle into a light ambulance for 
forward areas. Accommodation is given to two 
stretcher and three sitting cases, besides the driver 
and an attendant. 

Fig. 8 shows a typical British 3-ton 4 x 4 lorry of 
Bedford make. A diagrammatic plan of the chassis is 
given in Fig. 9. The wheelbase is 11 ft. 11 in., and the 
track is 5 ft. 8 in. at the front but 2 in. less at the 
rear. The power unit is a six-cylinder petrol engine 
having a cubic capacity of 3-5 litres and developing a 
maximum of 72 brake horse-power at 3,000 r.p.m. 
The maximum torque is 1,932 lb.-in. at 1,200 r.p.m. 
The main gearbox provides four forward ratios, namely, 
7-22, 3-47, 1-71 and 1 to 1, and a reverse ratio of 
7-15 to 1. The transfer box gives ratios of 1-18 and 
2-29 to 1, and the axle ratio is 6-16 to 1. The tyre 
size is 10-5/20 and the pressures for front and rear 
wheels (cross-country running) are 32 lb. and 48 lb. per 
square inch, respectively. The front-axle joints are 
of the Bendix Tracta type. Hydraulic servo-assisted 
brakes are fitted on all four wheels. The laden weight, 





* Paper presented at a meeting of the Institution of 
Automobile Engineers, held in London, on Tuesday, 
November 6, 1945. (Abridged.) 
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which includes a payload of 3 tons 8 cwt. of military 
equipment and 5 ewt. of fuel, tools and crew, is 6 tons 
174 cwt., corresponding to a power/weight ratio of 
10-6 brake horse-power per ton. The performance is 
given as 8 miles per gallon of fuel, which gives a radius 
of action of 230 miles. The ground clearance at the 
axles is 12 in. and at the belly 19in. The turning circles 
to right and to left are 55 ft. in diameter. The general 
service lorry body has fixed sides and canvas tilt. 
The later “‘ Airportable ” type has a steel body which 
can be split into two halves to permit loading into an 
aircraft, the stripped chassis forming another load. The 
standard chassis is also used to carry a range of special- 
purpose bodies containing machinery, signal equipment, 
etc. A 5-ton winch is carried in the light anti-aircraft 
tractor version, and also in an “ Airportable ”’ version 
in the form of a tipping lorry intended for work on 
forward airfields and for general utility loads. 

Fig. 10 shows a typical Canadian 3-ton 4 x 4 lorry, 
and a diagrammatic plan of the chassis is given in 
Fig. 11. The wheelbase is 13 ft. 2 in. and the track is 
5 ft. 8$ in. at the front but } in. more at the rear. 
The power unit is a six-cylinder petrol engine having a 
cubic capacity of 3-54 litres and developing a maxi- 
mum of 78 brake horse-power at 3,200 r.p.m. The 
maximum torque is 2,016 lb.-in. at 1,100 r.p.m. The 
main gearbox provides four forward ratios, namely, 
7-06, 3-48, 1-71 and 1 to 1, and a reverse ratio of 
6-98 to 1. The transfer box gives ratios of 1 and 1-87 
to 1, and the axle ratio is 7-2 to l. The tyre size is 
10-5/20 and the pressures for front and rear wheels 
(cross-country running) are 28 lb. and 52 lb. per square 
inch, respectively. The front axle joints are of the 
Bendix-Weiss or Rzeppa type. Vacuum-servo-assisted 
hydraulic brakes are fitted. The laden weight, which 
includes a payload of 3 tons 8 ewt. of military equip- 
ment, and fuel, tools and crew weighing 4} cwt., is 
7 tons 12$ ewt., corresponding to a power/weight ratio 
of 10-3 brake horse-power per ton. The performance is 
given as 7 miles per gallon; which gives a radius of 
action of 170 miles. The electrical equipment, unlike 
that for the British lorry shown in Figs. 8 and 9, is for 
6 volts; it is for 12 volts in the comparable British 
vehicle. The ground clearance at the axles is 11 in. and 
the turning circle in either direction is 67 ft. in diameter. 
The body is of the general sérvice type with fixed sides 
and canvas cover. Like the British vehicle, it will take 
special-purpose bodies, and has been equipped with a 
winch in certain cases. 

A typical American 2$ ton 6 x 6 lorry is illustrated 
in Fig. 12, and the bare chassis is shown diagrammatic- 
ally in plan in Fig. 13. The wheelbase is 13 ft. 8 in., 
that for the bogie alone being 44 in. The track is 5 ft. 
at the front and 5 ft. 7} in. at the rear. The power 
unit is a six-cylinder petrol engine having a cubic 
capacity of 4-41 litres and developing a maximum of 
95 brake horse-power at 3,000 r.p.m. The maximum 
torque is 2,580 lb.-in. at 1,000 r.p.m. The main gearbox | 
provides five forward ratios, namely, 6-06, 3-50, 1-80, | 
and 0-79 to 1, and a reverse ratio of 6-00 to 1. The | 
transfer box gives ratios of 1-16 and 2-63 to 1, and the 
axle ratio is 6-60 to 1. The tyre size is 7-50/20. | 
Eight-ply tyres are fitted and the bogie wheels have | 
two tyres each. For cross-country running the front | 
tyres carry a pressure of 44 lb. per square inch and the | 
rear tyres 28 lb. per square inch. The front axle | 
joints are of the Bendix-Weiss or Rzeppa type. Vacuum- | 





servo-assisted hydraulic brakes are fitted. The laden 
weight, which includes a payload of 2 tons 5 cwt. and 
fuel, tools and crew weighing 4 cwt., is 6 tons 19 cwt., 
corresponding to a power/weight ratio of 14-1 brake 
horse-power per ton. The vehicle gives a performance 
of 8 m.p.g., corresponding to a radius of action of 256 
miles. The electrical equipment is for 6 volts. The 
ground clearance at the axles is 10 in. and the turning 
circle diameters are 70 ft. for a left-hand turn and 
68 ft. for a right-hand turn. A steel cargo body is 
normally fitted and this has fixed sides and a canvas 
top. The same chassis is also used to mount a wide 
range of wireless, machinery and other special technical 
type bodies. A shorter wheelbase chassis (145 in.) is 
widely used in the United States Army as a field- 
artillery tractor. A winch having a haulage capacity 
of 10,000 Ib. is mounted in front of some vehicles. This 
can only pull from the forward direction. 

The Thornycroft 5-ton 8 x 8 Terrapin II type 8 x 8 
amphibian vehicle is illustrated in Fig. 14, opposite, and 
a diagrammatic side elevation and plan are given in 
Figs. 15 and 16, respectively. Referring to Fig. 16, 
a is the surf-board, 6 the radiators, c the driver’s 
seat, d the air outlet, e the air intake, f the bilge 
pumps, 7 the distribution boxes, h the brake drums, 
t the worm drive to all the wheels, 7 the 17-pounder 
gun wheel chocks, & the twin propellers, / the twin 
rudders, and m the winch drum. The overall length 
of the Terrapin II is 30 ft. 8 in., the overall width 
8 ft. 10 in., and the track 7 ft. 4 in. The power 
plant consists of two Ford V.8 petrol engines, each 
having a cubic capacity of 3-62 litres and developing a 
maximum of 85 brake horse-power. The maximum 





torque is 1,800 lb.-in. The laden weight, which 


MILITARY 


ROAD VEHICLES. 








10. 





CANADIAN 3-Ton Lorry. 





“ENGINEERING 








Fia. 12. 


feséean) 


includes a 5-ton payload, is 16 tons 11 cwt., and corre- 
sponds to 10-3 brake horse-power per ton. The 
radius of action on land is 180 miles, and the fuel 
consumption, when operating in the sea, is 3 to 5 gallons 
an hour. The maximum speeds are 25 m.p.h. on land 
and 5-47 knots in water. The main gearboxes, two in 
number, provide four ratios of 4-07, 2-53, 1-65 and 
1 to 1. The auxiliary and distribution gearboxes 
provide two speeds, namely, 2-59 and 5-62 to | for the 
road wheel drive, 2-41 to 1 for the winch drive, 4-04 to 1 
for the marine propellers ahead, and 2-02 to | for the 
bilge pumps. The axle ratio is 8-33 to 1 and the tyre 








AMERICAN 2}-Ton Lorry. 
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size is 14-25/20. Mechanical brakes are provided to 
act on the transmission; 12-volt electrical equip- 
ment is fitted. The ground clearance at the belly is 
14 in., and the turning circles are 35 ft. on land and 79 ft. 
in water. On hard ground the centre pair of axles have 
the tyres inflated to 40 lb. per square inch, and this 
figure is dropped to 20 lb. per square inch for operation 
in soft sand. The tyre pressure for the leading and 
trailing axles is maintained at 25 Ib. per square inch 
throughout. The tyre pressure is regulated from the 
driver’s seat during operation of the vehicle, there being 
direct pipe connection between the tyres on the centre 
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— > a 
“ axles and the air compressor and a remote control for 
MILITARY ROAD VEHICLES. inflation and deflation. The distribution box permits 
simuitaneous operation of the road wheels and marine 
propellers when the vehicle is entering or leaving the 
water. The drive to the bilge pumps, each of which 
has a capacity of 50 gallons per minute, is automatically 
engaged whenever the marine propeller drive is engaged. 
There is also a hand-operated pump. The winch is 

driven off one of the distribution boxes. 

The vehicle illustrated in Fig. 17 is an Austin 15-cwt. 
“ Airportable ” 4\x 4 truck, and a diagrammatic plan 
of the bare chassis of this vehicle is given in Fig. 18. 
The wheelbase is 7 ft. 7 in. and the track 5ft.3in. The 
power unit is a six-cylinder petrol engine having a 
cubic capacity of 3-46 litres and developing a maximum 
of 80 brake horse-power at 3,300 r.p.m. The maximum 
| Peo i torque is 1,968 lb./in. at 1,700 r.p.m. The main gearbox 
= & provides four forward ratios, namely, 7-91, 3-48, 1-71 
| and 1 to 1. The transfer box provides only a direct 
drive, and the axle ratio is 6-57 to 1. The tyre size 
is 9-00/16 (though 10-50/16 tyres can be fitted if 
required) and the inflation pressures for cross-country 
running are 26 lb. per square inch for the front 
wheels and 31 Ib. per square inch for the rear. The 
front ax'e joints are of the Bendix Tracta type and 
all brakes are hydraulically operated. The laden 
weight, which includes a payload of 1 ton and an 
allowance of 8} cwt. for fuel, tools, military equipment 
and crew, is 3 tons 10} cwt., which corresponds to a 
power/weight ratio of 20 brake horse-power per ton. 
The vehicle gives a performance of 10 m.p.g. of fuel and 
has a corresponding radius of action of 250 miles; 12- 
volt electrical equipment is fitted. The ground clear- 
ance at the axles is 11 in., with the smaller sizes of 
tyres fitted, and 12 in. with the larger. The turning 
circle is 40 ft. The vehicle is equipped with a light- 
weight steel general-service body, which can easily be 
removed so that the chassis may be driven up a load- 
ing ramp into an aircraft. The body is manually 
conveyed into the aircraft and remounted on the 
chassis. The near-side front bumper is specially 
shortened, as can be seen in Fig. 18, to facilitate loading 
into the aircraft. A winch of 2 tons capacity is mounted 

at the front of the chassis with the necessary fairleads * 
to permit front or rear pulls. t 
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- ALTERNATE-IMMERSION 
CORROSION TESTING MACHINE. 


A DESCRIPTION of a corrosion-testing apparatus de- 
signed in the laboratories of Basic Magnesium Incor- 
porated, in which the time cycles of immersion and 
drying of the specimens and other critical factors are 
under accurate control, is contained in a recent issue 
of the Bulletin of the American Society for Testing 
Materials The authors, Messrs. C. H. Mahoney, A. L. 
Tarr and K. A. Skeie, state that the machine is capable 
of testing 48 specimens, or clusters of specimens, in 
separate glass containers containing the corrosion media 
and heated in a common thermostatically-controlled 
water bath. The specimens, which are suspended from 
a rack by means of glass stirrups which are alternately 
raised and lowered by a chain attached to a motor- 
driven cam. The immersion and aeration periods are 
automatically controlled by means of independent time 
switches which allow variations in the periods ranging 
from a few seconds to 30 minutes. A special feature 
of the machine is the wide range of cycles which can be 
obtained by means of the time relays used to control 
the immersion and draining phases. Another point of 
importance is the provision of separate beakers for 
each specimen or group of specimens. This offers a 
wide scope of testing possibilities. Duplicate samples 
may be tested simultaneously in a number of corrosion 
media and samples of a number of different alloys may 
be tested without fear of cross contamination by the 
products of corrosion from adjoining specimens. More- 
over the machine has been found particularly useful 
Fie. 17. Bririso “ ArRPoRTABLE ” 15-Cwr. Van. for control testing, that is for determining whether 
successive batches of the same material have similar 
corrosion-resisting properties. 

The beakers used are of 1,000 ml. capacity; they 
measure approximately 34 in. in diameter by 7 in. deep, 
and are equally well suited for disc specimens or for 
test bars similar to those used in physical tests. The 
volume of the corrosion medium to the specimen area, 
in each beaker, provides a reasonably high ratio for 
most test specimens. The authors claim that the design 
of the specimen rack is such that pendulum action of 
the samples under test is prevented without, however, 
introducing undue rigidity which might cause the glass 
stirrups to break when the specimen rack is started or 
stopped suddenly. At the end of an experiment, the 
specimen rack may be drawn forward clear of the 
beakers, to facilitate the examination and manipulation 
— 4 of the specimens. The water bath in which the beakers 

; are arranged is at a height suitable for easy access. 
{— ieee es — ee i ee a * ee cS ee = The authors state in their conclusions that the machine 
(ovee.2) n po an has given consistently satisfactory results. 
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ABSTRACTS OF SPECIFICATIONS RECE 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 

ts stated in each case; where none is mentioned, "the 

Specification is not illustrated 
Where inventions communicated from abroad, 

Names, etc., of the C A Ay ae are given in italics. 
iy of  pettietione may be obtained at the Patent 

Ofice Branch, 25, Paw . Paine 

ery-lane, London, W.C.2, price 1s. 
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Any perpen caret wt ene ag win due months from the 
“dake of the advertisement of ie orgembente of « Complete 
Specification, = tis Patent Office of 
opposition to grant of a Patent on any of the 
grounds mentioned in t 


FURNACE APPARATUS. 


570,575 Tunnel-Type Bogie Furnace. Stein and 
Atkinson, Limited, of London, and J. S. Atkinson, of 
London. (5 Figs.) April 19, 1943.—The tunnel 1 is of 
usual construction having a door 2 at the charging end 
which can be raised and lowered and a railway 3 stretch- 
ing from one end to the other on which the bogies run. 
Underneath this track is a return track 5 for the bogies. 
The bogies are lowered at the discharge end on a plat- 
form 6 long enough to accommodate a bogie, and a 
similar lifting platform 8 is provided at the charging end 
of the furnace. The platforms are hydraulically oper- 
ated. A pusher 11 at the charging end of the furnace 
pushes the bogies into the furnace from the lifting plat- 
form 8, and a haulage chain draws the discharged bogies 
back to the charging end. The bogies carry the trough 
parts of a longitudinal sand seal and the furnace walls 
carry the dipper plates. The adjacent ends of the bogies 
are also provided with sand seals. The working cycle is 
as follows: Assuming that the furnace is fully charged, 
the platform 6 at the discharge end of the furnace is in 
its raised position carrying a loaded bogie. Outside the 
furnace at the charging end there is also a fully-loaded 
bogie on the lifting platform 8, the latter being in its 
highest position, slightly above the level of the furnace 
track 3. Each bogie is unloaded through a door 20 in 














the furnace wall. The platform 6 under this unloaded 
bogie is then lowered until it is level with the rails of the 
return track 5. The haulage chain then draws the dis- 
charged bogie on to the return track. The platform 6 
is then brought level again with the rails 3. The charging 
door 2 is then raised, disengaging a dipper plate from the 
trough of the last bogie in the furnace, and the bogie 
outside the furnace which has been loaded while on the 
platform 8, is now pushed forward a few inches by the 


pusher 11 until it touches the last bogie within the | 
furnace. The raised position of the platform allows the | 


dipper plate of the sand seal on the front of the bogie 
to pass over the edge of the trough on the last bogie in 
the furnace; also the longitudinal sand troughs on the 
two bogies interengage. The newly-loaded bogie is 
now lowered slightly until the rails of its platform 8 
register with the rails of the furnace track 3. This 





lowering closes both the transverse and longitudinal sand 
seals and allows the new bogie to be pushed into the 
furnace by the pusher 11, driving before it the whole line 
of bogies so that another bogie is pushed on to the lower- 
ing platform 6 at the discharge end. The charging door 2 
is then closed and the final operations of the cycle consist 
of the lowering of the charging platform 8 until it registers 
with the return track 5, the second operation of the 
haulage chain to draw the bogie which is left on the 
return track on to the lifting platform 8, and the raising 
of this platform, with the bogie, to its highest position 
where the bogie is loaded. The cycle of operations is 
carried out automatically. (Accepted July 12, 1945.) 


MINING. 


570,995. Scraper Conveyor. Anderson, Boyes and 
Company, Limited, of Motherwell, and A. Anderson, of 
Motherwell. (5 Figs.) September 7, 1943.—The scraper 
conveyor shown is designed for loading coal on to a 
belt, and consists of an endless chain 10 trained around 
sprocket wheels 11, 12 and working in a plane parallel 
to the surface from which the material is being picked. 
The chain 10 carries feathering scrapers 13 which pass 
the coal along the base plate 14, thus forming an open- 
sided conveyor which can be moved sideways into the 
material to be moved. The shearing cutter chain 15 





























ee 


circulates in a plane transverse to the plane of circulation 


of the scraper chain 10 and is driven by gearing from 
the sprocket shaft, so as to cut into the wall of coal. The 
shearing cutter consists of a jib carrying the chain 15 
and designed to be swung in a vertical plane. It is 
located at the end of the toading unit adjacent to the 
solid coal, transverse to and extending beyond the flight 
of the scraper conveyor carrying the operative scrapers. 
For flitting purposes, the jib is shifted from the operative 
position shown into a position where it overlies the scraper 
conveyor. (Accepted August 1, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


570,700. Water-Tube Boiler. John I. Thornycroft and 
Company, Limited, of Westminster, H. J. Watson, of 
Newton Minstead, Hants., and H. E. Sharp, of South- 
ampton. (4 Figs.) November 10, 1943.—The object of 
the invention is to provide for positive increase of the 
velocity of water flowing through the steam-generating 
tubes beyond that obtained by natural circulation, but 
not so as to interfere in any way with the natural 
circulation. Lower water drums 1 are arranged at oppo- 
site sides of a combustion chamber and connected to 
an upper steam and water drum 3 by two symmetrical 
groups of steam-generating tubes 4. About midway 
along each water drum 1 is a large-diameter dow 
pipe 5 from the upper drum, these downcomer pipes 
being outside the path of the furnace gases. The feed-water 
supply pipe 6 from the main and auxiliary check valve is 
arranged within the upper drum 3 and terminates in 
nozzles 8, one nozzle being placed at the upper end of, 
and discharging into, each downcomer pipe 5. The 
portion of each downcomer pipe 5 adjacent to the 
nozzle is of Venturi form to ensure a more positive flow 
of the feed water. Baffles in the upper drum 3 minimise 








immediately 





the tendency for steam bubbles to be carried into the 
downcomer pipes. Each of the downcomer pipes § 
carries at its lower end perforated ducts 10 within the 


lower drum 1 for obtaining a more uniform distribution 
of the circulated water throughout the lower drum, 


| (Aecepted July 18, 1945.) 


TEXTILE MACHINERY. 


570,610. Spinning Frame. Fairbairn Lawson Combe 
Barbour Limited, of Leeds, and W. S. Suffern, of Leeds. 
(1 Fig.) December 3, 1943.—The invention is a double- 
sided spinning frame of the type in which the yarn is 
spun directly from sliver contained in sliver cans, the 
object being to reduce to a minimum the space occupied 
by a given number of spindles as compared with the 
single-side machines. Two of the sliver cans A, A! 
are supported on the platform B that extends along 
the centre of the machine from one end to the other 
above the cylinders C, which drive the 
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70,610) 


flyers D. The sliver cans are held at an angle by holders 
E, E! on the platform B,and by supports E*, E* fixed to 
an adjacent part of the frame. Attached to each support 
E?, E* is a sliver guide F. Each sliver can has a trans- 
parent portion A* so that the amount of sliver in any 
of the cans can be seen by the operator as he passes 
along the platform. A step G, of light sheet metal, rests 
on a rail H and is provided at its bottom end with a 
flanged wheel running on a rail. This step can be run 
along the machine by the operator for gaining access 
to the sliver in any of the cans. The other side of the 
machine is the same as the side shown. (Accepted 
July 13, 1945.) 
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S.E.A. RINGS AND 
SYNTHA MoULDED 


GLAND PACKINGS & OIL SEALS 
RONALD TRIST & CO. LTD., 


BATH ROAD SLOUGH 


YARROW 


& CO., LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 3606 
LAND AND MARINE BOILER MAKERS 


RAPIER 
EXCAVATORS 
and 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. Ipswich - England. 


a 
GEARS 


THE MOSS GEAR CO., LTD., 


Crown Works, Tyburn. Birmingham. 3644 





INFINITELY BETTER 


S S 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 
On Admiralty, War Office and Air Ministry Lists 
Established 1821. 
ROBERT RILEY LTD. Tel. 2237/8 
Milkstone Spring Works, Rochdale. (2 lines) 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., 


CRADLEY HEATH, STAFFS. 3533 


BAXTERS 


‘*PATENTED KNAPPING MOTION” 


STONEBREAKERS 


and ALLIED SPECIALITIES 756 


W. H. BAXTER Ltd., Leeds, 12. 


On Active Service 


COOPER 


SPLIT 
ROLLER BEARINGS 


KING’S LYNN 3988 NORFOLK 





DOUBLE 
YOURLOADS 


WITH 414 


DYSON TRAILERS 


PETER 
BROTHERHOOD 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES 
GAS AND OIL ENGINES 
AIR COMPRESSORS 
REFRIGERATION PLANT 
See Advertisement, Page 29, Dec. 7. 


MUREX 


Electrodes 


ee. be rene en yer LTD. 
HAM CROSS, HERTS. 
Ses: Waltham hen 3636 


3823 


FLEXIBLE 
TUBING 


COMPOFLEX CO. LTD., 
GOMER PLACE, TEDDINGTON, MIDDX. 
Tel. : Kingston 0649 and 2798. 4088 





DREDGERS 


OF ALL TYPES 
eats BROS. (Port-Glasgow), —" 
PORT-GLASGOW 





GEORGE RUSSELL & CO., LTD. 


Motherwell 8559 


\RAPIDOR’ 


Registered Trade Mark 


MACHINE TOOLS ,;. 


EDWARD G. HERBERT Ltd., 
LEVENSH ULME——_—_—_—_———— MA NCHESTER, 19 


B.H. & C. 
CONVEYORS 


BARRY, HENRY & COOK, LTD. 
ABERDEEN. 4132 


LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE & Co. Ltd. 


RAILWAY FOUNDRY, LEEDS. 
London Ortice: 46 Victoria St., S.W.1. 
Telephone: Victoria 1133 8559 





J. & E. HALL 
REFRIGERATION 


| FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 
J.& E. HALL, Lrp., ENGINEERS, DARTFORD, 
i KENT. 
Telephone: Dartford 3456. 


London Office: 10, ST. SWITHIN’S LANB, E.C.4. 
Telephone : MANSION HOUSE 9811. 


“DELTA” 


Non-Ferrous Metals and Alloys. 
THE DELTA METAL CO. LTD. 3506 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 





SPRINGS 


OF QUALITY FOR EVERY CLASS OF TRADE 


ROBERT MATHER, LTD. 
CARR SPRING WORKS, 
RAMSBOTTOM, Ben MANCHESTER 
Tel. 3119 


WISEMAN 
REDUCTION GEARS 
ALFRED WISEMAN & CO. Ltd. 


GLOVER STREET, BIRMINGHAM, 9. 


HOWELLS 
ELECTRIC 
MOTORS 





BRIGHT BOLTS 


OF ALL TYPES. ALL MATERIALS. 
Large Stocks of standard sizes. 


H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 
MANCHESTER, 16 
TRAfford Park 1615 and 1616 


DANIELS 


FOR 





HYDRAULIC 


PUMPS 





T. H. & J. DANIELS LTD. 


STROUD, GLOS Phone: 661 /2/3. 


3674 


PLENTY 


& SON LTD, NEWBURY 


MARINE ENGINEERS. 
STEAM ENGINES 


FOR ALL CLASSES OF VESSELS 
STERN GEARS 


FOR DIESEL MOTOR VESSELS AND 
COMPLETE INSTALLATIONS UNDERTAKEN 


COX PATENT ROTARY 
DISPLACEMENT PUMP 


“DUNDAS 


EXPERIMENTAL ENGINEERS 
THE AIRPORT PORTSMOUTH 


"PHONE : 74874 3843 


INJECTORS 


FOR ALL PURPOSES 


GRESHAM & CRAVEN, LTD. Manufacturers. 

ORDSALL LANE, SALFORD, MANCHESTER, 5. 

Phone No.: Telegrams : 

BLAckfriars a Brake Phone, Manchester. 
London Office: 2895 

14, Great Peter Street, Westminster, London, 8.W.1. 





BAWWN encivzers 


(A.I.D. approved) 


METAL WORKERS TO 
INDUSTRY 


Sheet metal and steel plate 
work + Welding - Profile 
Gas cutting - Bending - 

Rolling - Hydraulic 
Press work - Rotary 
cutting 


W. B. BAWN & CO. LTD. 


Byron Works, Blackhorse Lane, London, E.17. 
(Phone: LARKSWOOD 4411) 





WELDED PLANT 


FABRICATION IN MILD & STAINLESS STEEL. 
LEAD LININGS. IRON CASTINGS (12 TONS), 
MACHINING FACILITIES—20 FT. DIA. MAX, 


M. & W. GRAZEBROOK 


(EST. 1750) LTD. 
DUDLEY, Worcs. 


LINCOLN 


WORLD'S LARGEST MANUFACTURERS OF 
ARC WELDING EQUIPMENT & ELECTRODES 
THE LINCOLN ELECTRIC CO., LTD., 
WELWYN GARDEN CITY, HERTS. 
Phone: Welwyn Garden 920 


ALLDAYS & 
ONIONS 


BIRMINGHAM. LTD. 


mm FANS 


See Page 16 





WORTHINGTON - SIMPSON 
PUMPS 


LONDON - Tel.:—Holborn - 4271 (5 lines) 
NEWARK .- Tel.:—Newark - 601-2-3 

MANCHESTER - Tel.:—Blackfriars - 3810 
BIRMINGHAM .- Tel.:—Midland - 5310 
NEWCASTLE .- Tel.:—Newcastle - 22333 
GLASGOW - Tel.:—Douglas - 1974 


FRICTION 
CLUTCHES 


All wR Satisfaction Guaranteed 
. R. ANDERTON & CO., 


Clutch Specialists 


CASTLETON, ROCHDALE 3766 


COUPLINGS«DETUNERS 


FOR ALL PUR ES 


THE WELLMAN BIBBY CO. LTD., 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, 8.W.1. 


Telephone: Victoria 7752 3816 





SPENCER-BONECOURT 
| Patent Waste Heat Boilers 


84/86, Farringdon Street, Lordon, E.C.4. 3615 





HYDROJET 
BABCOCK & WILCOX 





ASH & DUST 
LTD., 34, FARRINGDON 





SLUICING » 
STREET, LONDON, E.C.4 
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The SMITH 5-TON DIESEL MOBILE CRANE is fully revolving— 
discharging the load at any point on a 360° slewing path. 
Powerful and one-hundred-per-cent. mobile, this crane serves 
a wide variety of tasks. Here it is being , used for dock- 


side duties. 


§ EXCAVATORS 


THOMAS SMITH € SONS (RODLEY), LTD., LEEDS 


SPECIALISTS IN THE DESIGN €& MANUFACTURE OF CRANES AND EXCAVATORS 
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for Publication and Advertise- 
, 35 & 36, Bedford Street, Strand, 
ete. W.C.2, 
we desire to call the attention of our readers 
to To fact that the above is our REGISTERED 
ADDRESS and that no connection exists 
between this Journal and any other publications 
pearing somewhat similar titles. 
10) “ENGINEERING,” LESQUARE, 
FOR ESS LONDON 


TELEPHONE NUMBER—TEMPLE BAR 3668 (2 lines). 











, aa 


“ENGINEERING” INDEX 





The Editorial Index to Vol. 
159 (January—June 1945) is 
now ready and will be sent 
to any reader, without charge 
and postage paid, on appli- 
cation being made to the 
Publisher. In order to 
reduce the consumption of 
paper, no copies of the Index 
are being distributed except 
in response to such 
applications. 








ADVERTISEMENT RATES. 





The charge for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, etc., is 6/- for the first four lines 
or under, and 1/6 per line uptooneinch. The line 
averages six words. When an advertisement mea- 
sures an inch or more, the charge is 18/- per inch. 
If use is made of a Box No., the extra charge is 1/- 
per insertion, with the exception of advertisements 
appearing under Situations Wanted. Payment must 
accompany all orders for single advertisements 
(whieh should be delivered not later than first post 
on Wednesday, otherwise their insertion cannot be 





guaranteed). 5% allowed on 6, 12$% on 13, 25% 
on 26, and 33% _— on 52 weekly ingertions. 

Unless the ification is clearly stated on the 
copy, advertisements appearing in these columns 
will be classified at the discretion of the Publishers. 
The proprietors will not hold themselves re ste 
for blocks left in their possession for more than two 


years. 








EDUCATIONAL. 


44 FIRST PLACES 
AND HUNDREDS OF PASSES 


in the AM.ILC.E., AMIM.E., A.M.1E.E., 
A.F.R.Ae.8., A.M.L.Chem.E., Cc. & G., etc., Brame. 
have been gained by students studying a 
with the 1.G.B. ENGINEERING VIRST 
PLACES ARE YOUR BEST GUIDE TO THE 
MOST SUCCESSFUL ENGINEERING COURSES. 
Write to-day for “ The Engineer’s Guide to Suc- 
cess,” containing the world’s widest choice of 
Engineering Courses — over 200—covering all 
branches — Mechanical, Electrical, a 
Wireless, Civil, Chemical, etc., and which al 
ae the Regulations governing admission to ‘the 

ognised Institutions. The T.1.G.B. guarantees 

aes until successful. 
THE ee INSTITUTE OF 
T BRITAIN, 
78, ou Bar House, E. C.4. 3806 








See also Page 60 








EXPERIMENTAL WORE. 





Rk esearch Engineers Limited, 
\ a gy Grove, Canonbury, N.1, Clis- 


sold 5204/5/6 jalists in Experimental Work 
and Prototypes ; ign and Construction of Special 
Machinery and ’ Electro-Mechanical a ie 








FINANCIAL. 





ire Purchase of New or 

Secondhand PLANT, MACHINERY and 

TOOLS, including Government surplus stocks, 

enables ‘price to be spread over 12, 18 or 24 months. 

Credit lines can be established for future Rarteg 9 as 
suitable t is available. — MERCA 

CREDEE 0., LTD., 208a, Regent Street, London, 

she 





WORK WANTED. 





All types of HEAVY and LIGHT WELDED 
STEEL FABRICATIONS, PROFILE CUTTING, 
PRESS WORK, SHEET METAL WORK, DIE- 
CASTING, BRAZING, SOFT and HARD 
SOLDERING. 


E. HAYWARD & CO. 
(FABRICATIONS) LTD., 


Cephas Works, Acorn Street, 
WILLENHAL L, STAFFS. 





M ACHINE W ORK. 
TURNING, FACING, GRINDING, 
etc. 


PLANING UP TO 12 ft. 0 in. by 
4 ft. 0 in. by 4 ft. 0 in. 


WELDING AND CONSTRUCTIONAL 
WORK. 


EXPERIMENTAL WORK. 


ROSSER & RUSSELL, LTD., 


QUEENS WHARF, HAMMERSMITH, W.6. 
*Phone: RIV. 4416. 





See also Page 60 








WORE TO PLACE. 





TO MACHINE MANUFACTURERS. 


he Turf Development 

BOARD, LTD,. wish to communi- 

cate with firms prepared to undertake the 

manufacture, to the Board's designs, of 

machines used in the mechanical excava- 
tion and harvesting of peat fuel. 

The machines are of welded steel con- 
struction and are driven by electric and 
Diesel power. The work involved includes 
fabrication, machining, gear-cutting, etc., 
and the materials used include structural 
steel, iron, bronze, and steel castings and 
manufactured transmission units to the 
Board's specifications. 

Firms likely to be interested are requested 
to write to THE SECRETARY, TURF 
DEVELOPMENT BOARD LTD., 21, 
Fitzwilliam Square, Dublin. V 288 








See also Page 60 








MACHINERY FOR SALE. 








Joist Shearing Machine with steel plate frame. 
There are three sets of blades to the Machine, 
top, side and bottom. To take joists up to 


N 


the hooks which have been previously formed. 


12 cwt. 

Rotary Card a 
Machine, for han 
By “ KENDALL.” 
42 in. mitted with two adjustable tool holders. 
Power drive. Weight 5 cwt. 

BY AKE & JOHNSON Double Sided Power Press. 
25 tons pressure. Stroke 1 in., 12 in. 
— Bed to guides 12 in. 

y 44 in. face 


power or treadle operation. 


Stroke 4 in. 
Shut height 114 in. 


40 tons. 
rights 44 in. 
41 in. by 4} in. 


Machine, capacity up to # in. thick. 
gap 34 in. 
self feed mechanism. 


and Punches from A to Z 
3 in. by 1 in., also a set of 1% in. ditto. 


Description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
Telephone : EUSTON 4681 (12 lines). 


12} in., angles 5} in., tees 6 in. adjustable fold 


guard. Fast and loose pulley drive. Weight 
30 cwt. ; , 
AGEE Sheet Metal Assembling and Swaging 


Machine for motor drive, for seaming together 
separate pieces of sheet metal by rolling down 


400 volts, 3-phase, with reversing starter. Weight 
(light bending) or scoring 


Distance between housings 


between 
Flywheel 31 in. 


peas Sided Double Crank Power Press. Pressure 
Distance between up- 
Flywheel 
RAYS No. 1 Sheet Metal Cutter or Nibbling 
Depth of 
Friction clutch driving pulley with 


A lete set of 1} in. 3 OF Blanking Dies 
— : Die block 4 in. by 


MACHINE TOOLS, NEW AND USED, of every 








See also Page 60 


See also Page 60 


MACHINERY WANTED. 


Wanted, Ball Bearings, also 


LOOSE BALLS, commissions arranged 
for introductions to transactions. Licensed Buyers. 





—W. BALL LTD., Blackburn Road, ———_. 
Tel. 2200. 188 








SELL YOUR SURPLUS 
MACHINE TOOLS TO US 


ms. it them to remain idle when A 
ae ELSEWHERE on the P 
DU OTION FRON 


F. J. EDWARDS, LTD., 
859-861, EUSTON ROAD, LONDON, N.W.1. 


Telephone: EUSTON 4681 (12 lines). 
Telegrams: Bescotools, Norwest, Lon a 





See also Page 60 








FOR SALE. 





or Hydraulic Plant, Pum 

PRESSES, ELECTRICAL PLANT ND 
POWER PLANT OF ALL DESCRIPTIONS, SEND 
YOUR ENQUIRIES TO 


THO* W. WARD LIMITED 
eee HOUSE, STRAND, LONDON, 
W.C.2. TEMPLE BAR 9631. 8 801 
Vj extical 2 Milling machines, all 
hardened and ground throughout, ball 
and roller eS swivelling head, 30 in. by 8 in. 
Table—HENRY MILNES LIMITED, —— 
Tool Works, Ingleby Street, Bradford. 
74 ft. by 12% ft. self-contained 
2 ECONOMIC BOILER by PAXMAN, new 
1933, capacity 4000 Ib. per hour. 100 Ib. working 
pressure, complete with forced ~—_ equipment, 
chimney, mountings, fittings and cradles. Inspection 
Bournemouth. 


NEWMAN INDUSTRIES LIMITED, 
YATE, BRISTOL. V 








262 





lways send your enquiries 


for BOTTLES, JARS, WOOD BOXES, 
TINS, DRUMS, CARTONS, 
PRINTED or PLAIN PAPER, 


TRANSPARENT FILM, PAPER BAGS, etc., to 
THE CONTAINER RECLAMATION CO., LTD., 


65, Portland Place, W.1. 





Tel.: WELBECK 4485 (8 lines). 
GOVERNMENT SURPLUS 


GREEN HESSIAN CANVAS BAGS 
SIZE 14 in. x 33 in. 


NEW and ROT-PROOF 
£11 %22 PRICE 25/- 


vane CASH DELIVERED FREE 
SAMPLE 6d. STAMPS ON REQUEST 


ALBERT E. JONES & C® L™- 


12, PARK PLACE, LEEDS, 1 
Telephone : Telegrams: 
32255 LEEDS. WAREHOUSE, LEEDS 


PER 
100 





THO*® W. WARD LIMITED. 


POWER PRESSES. 

TAYLOR & CHALLEN No. 581 Belt-Driven 
COINING PRESS. 

GREENWOOD &«& BATLEY cartridge type DRAW- 
ING PRESS. 

JOHN HANDS style R.D. No. 6 DOUBLE RACK 
DRAWING PRESS. Maximum stroke 33 in. 
Will draw up to 4 in. dia. by 16 in. long maximum. 

SCHULER Screw type POWER PRESS, approxi- 
mately 50-ton press. 4 in. dia. screw, variable 
— 24in.tolin. Flat Belt drive with friction 
clutch. 

SEVERAL No. 1 STANDARD FLY PRESSES. 

NEW 1 ton and } ton Toggle type STANELCO 
HAND PRESSES. 

TWO NEW KICK PRESSES. 

BENDING ROLLS. 

7 ft. long by 12 in. diameter 3-roll BENDING 
ROOLS by FIELDING & PLATT (not swing roll). 

4 ft. long by 3 in. diameter hand-operated SLIP 
ROLL BENDING ROLLS. 

42in. long by 2? in. diameter hand- -operated SLIP 
ROLL BENDING ROLLS. 

42 in. long by 2} in. diameter hand-operated SLIP 
ROLL BENDING ROLLS. 

NEW BENDING ROLLS, 49 in. hie by 3 in. 
diameter to 37 in. long by 2 in. dia 


ROTARY SHEARS AND CIRCLE 
CUTTERS. 


NEW Motor-driven 16 gauge and 10 gauge NIBBLE 
SHEARS with or without circle epnp attach- 


ment. 
SECONDHAND approximately —, 
motor driven NIBBLER with ort in. 2 roat 
NEW 18 gauge hand operated THROATLESS 
ROTARY SHEARS. 
Write for “ Albion ” Catal 





ogue 
*Grams, Forward, Sheffield ; "Phone 26311 oe lines). 
ALBION WORKS, SHEFFIEL 


Railway Wagons 


OF ALL TYPES 
WHEELS, IRONWORK, CASTINGS, 


HURST, NELSON & Co. Ltd. 


MOTHERWELL, 
3382 


SHEFFIELD. LONDON. 





B TH 16mm. Sound Film 


PROJECTORS, as supplied in large quanti- 
ties to the Services during the war for instructional 


purposes. 
A LIMITED NUMBER 
ARE NOW AVAILABLE 
FOR CIVILIAN USE—IMMEDIATE DELIVERY. 
Against B.o.T. Licence 


V 265 





Apply : ELECTRONIC & SOUND REPRODUCER 
conditioned Sectional 
TIMBER BUILDINGS EQUAL TO NEW. 


ALES, 
B.T.H., Rugby. 

R° 
—_ number available, including 20 ft. by 10 ft., 

by 17 ft., 40 ft. by 16 ft., 50 ft. by 15 ft.. 
65 ft. fl 16 ft., ; 
NO PURCHASE LICENCE REQU IRED. 
These are suitable for many purposes, including 
Hostels, Offices, Canteens, Workshops and Storage. 


Write for list —D. MCMASTER & Co., 4, Mount Bures 
Works, Bures, near Colchester, Essex. Tel: Bures 251 


THO* W. WARD LIMITED 


have entered into an agreement with the Minictry 





of Supply for the disposal of Government-owned 
new and used SURPLUS MACHINE TOOLS. 
Send us your enquiries. 
Our representatives will locate, inspect and report 
on the condition of any machine. 
Prices are fixed by the Government. 
Our service is free to you. 


ALBION WORKS, SHEFFIELD. 

"Grams, Forward, Sheffield ; "Phone 26311 (15 lines). 

London Office: Brettenham house, Lancaster Place, 
Strand, W.C.2. 

Manchester Office : Lords Chambers, 26, Corporation 


Street, Manchester, 4 4063 





FOR SALE. 


AIR COMPRESSOR PLANT. 

600 cu. ft. ELECTRICALLY DRIVEN AIR COM- 
PRESSOR, Vertical 2-stage ALLEY aAnp 
MCLELLAN, No. 6514, type 34B, size No. 8, 1001b. 
working pressure. Two- crank, two- -stage with 
mechanical lubrication and automatic unloader, 
direct coupled on common bedplate to 130 h.p. 
3300 volts, 3-phase, 50 cycles, 488 r.p.m. Slipring 
Induction Motor by E.E.C. Motor has end-shield 
roller bearings and is complete with ERSKINE 
HEAP oil-immersed Circuit Breaker on floor stands, 
also oil immersed Rotor Starter. 

600 cu. ft. ditto, Compressor No. 6515. 

Drawings available of both Compressors. They are 
in excellent condition, having seen very little 
service and were installed in 1942. 

HORIZONTAL DISH-ENDED RIVETED ST EEL 
RECEIVER, 20 ft. long by 4 ft. diameter, 100 Ib. 

working pressure; mounted on three cradles, 

complete with safety valve, stop valve ; inlet and 
outlet 6 in. diameter. To operate with the above 

Comp pressors 

SINKING PUMPS & EQUIPMENT. 

in. Vertical 6-stage SINKING PUMP by HAR- 

LAND; direct coupled to 110 h.p. 440 volt, 

3- -phase, 50 cycles, 1475 r.p.m. Vertical Squirrel 

Cage ball bearing Motor; new 1929; duty 350 

gallons per minute to 670 ft. head. Ail carried in 

steel frame complete with sheave, foot valve, 
delivery and non-return valve. 

5 in. Vertical 3-stage SINKING PUMP by DRYS- 
DALE, direct coupled to 125 h.p. 440 volt, 3-phase, 
50 cycles, 2900 r.p.m. Motor by METRO-VICK., 
duty 350 gallons per minute to 700 ft. head. 
Carried in steel channel frame with sheave and 
complete with foot valve, delivery and non-return 


uo 


valve. 

CABLE WINCH (for the above Pumps) of steel 
construction, arranged for hand operation through 
wormwheel gearing. Drum 38 in. diameter by 
28 in. wide between cheeks designed to carry 
750 ft. of 4-cored rubber insulated flex. armoured 
cable. Fitted with collector rings and hand- 
operated screw on band brake. Drawing available. 

CABLE WINCH for lighting cable, hand operated, 
of steel construction. Drum 20 in. diameter by 
12 in. wide, with cheeks 6 in. deep. Fitted with 
collector rings and 120 ft. of twin-cored armoured 
eable. Drawing available. 

LOCO BOILER 

LOCO. BOILER, 12 ft. 3} in. overall 
4 ft. 4 in. high by 2 ft. 10 in. wide; 140 Ib. per 
sq. in. working pressure; evaporation 1000 
1200 Ib. per hour; complete with fittings, mount- 
ings, and firebars, also injector and stack. (Boiler 
report available.) 

Inspection of this plant can be arranged by 
appointment. Most of it is lying on site at 
Rigrigg, Cumberland. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS, and 
WOOD LANE, LONDON, W.12. 


length by 





Public Appointments and other Classified 
Advertisements continued on last White Pages. 





Too late for Classification, see Page 59 
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Sotay Punt with a Tn GUM 

UICK coverage is all important in these days of haste and urgency, but speed at the 
expense of finish is too high a price to pay. Coverage as understood by B.E.N. mean: 

a smooth unbroken film, and a uniform coating unmarred by any imperfections. That is 

the kind of finish that B.E.N. Spray Guns are designed to produce in the hands of any 

competent operator. 


Write today for Spray Painting Equipment Catalogue CB.36—E.G. giving full details of B.E.N.’ 
comprehensive range of precision built spray guns. 








This is the B.E.N. Model R.F. 
Gun—a high speed production 
model for those who favour 


pong Fo ‘ HIGH WYCOMBE -: BUCKS. 


Telephone: High Wycombe 1630(6 lines) % Telegrams : Tooinwun, High Wycombe 
Representatives at LONDON, BIRMINGHAM, BEDFORD, LIVERPOOL AND YORK. 


DAWSON & DOWNIE’S PUMPS 


HIGH EFFICIENCY TOTALLY ENCLOSED 
OIL REFINERY PUMPS rn Swe : DAWSON’S PATENT 


PIPE LINE PUMPS - DIRECT ACTING 
rs BOILER FEED PUMPS 





STEAM & POWER DRIVEN es > 
PUMPS FOR MARINE DUTIES 4 oe Bat ae CARGO OIL PUMPS 
AND LAND INSTALLATIONS Py» o “ie Se GENERAL SERVICE 


AND AIR PUMPS. 
HYDRAULIC PUMPS 


CONDENSERS. ETC ee —, - Telegrams : PUMPS, CLYDEBANK 
; ” e ae Telephone : 2271-2 CLYDEBANK. 
3151 


ELGIN WORKS, CLYDEBANK 











i WALKER € WILSON 


LIMITED 


IMPERIAL WORKS « HAMILTON 
SCOTLAND MACHINED 


Tecagaams: “/mperiat, HAMILTON.” Tetepwowe: Hamitron 22 — 


GALVANISED 
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Worthington - Simpson, | 

Yarrow & Co.,Ltd. . 

Youngs Lifting Appli- 
ances), Ltd. 


OF JAN. 25, 1946. 
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W™ u* GLOVER & Co. Lrp., 
RELIABILITY 


ST. HELENS 


Telephone: ST. HELENS 2039 
Telegrams: “GLOVERS,” ST. HELENS 


ESTABLISHED 1818. 
SOLE MAKERS OF 


GLOVERS BEST 


STEEL WIRE ROPES 
FOR ALL PURPOSES. 


THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SONS 


(RODLEY) LTD., 
RODLEY, Near LEEDS. 





= 


SPECIAL TYPES 
OF CRANE AND; 

EXCAVATOR {; 
ROPES TO SUIT 
ALL CONDITIONS 


eee eer 


OUR ROPES ARE 
USED ON SMITH’S 
EXCAVATORS. 
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CONSTRUCTION 


THE HOLMAN PNEUMATIC 


CONCRETE 


DEc. 28, 145. 





‘ 
S 


x because it 
% COMPACTS 


mixes of lower water-cement ratio, a 
larger area in a shorter time, to a much 
greater depth—than is possible with an 
ordinary vibrated screed. 

SOLE MAKERS: 
aa ) BROS. LTD. 
) © | Qvbhon we we 

FOR i @ UY. EU LOY ) 

MAXIMUM STRENGTH 


CAMBORNE - - ENGLAND $384 
IN MINIMUM TIME 


"Phone : Camborne 2275 (7 lines). "Grams : “* Airdrill, Camborne.” 











THE RED RING 
HEAVY DUTY ULTRA- 
PRECISION GEAR 
FINISHING MACHINE 
A higher speed and better 
finish is obtained in 2 
matter of seconds. 


The 
Majesty 
of 
Power... 


of war production? A, survey of your 
plant will doubtless reveal . machines 
worn... others out of date with modern 


Niagara Falls . . . supremely majestic source 
of natural power . . . the inspiration of 
moderninventive genius for harnessing power 


to give drive and speed to machinery in pro- 
ducing the needs of mankind. What has 
happened to your machines under the strain 


production needs. A new era is beginning, 
so let Churchill advise you now on the re- 
habilitating of your Machine Shops. 





CHURCHILL 


CHARLES CHURCHILL & CO &TRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
CHURCHILL-REDMAN LTD.. HALIFAX V. L. CHURCHILL & CO. LTD., KENNINGTON, LONDON, S.E.1! 
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DREDGING PLANT 














TO THE LARGEST DIMENSIONS AND 
CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINE, 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 





FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 





we aiitiah D De beile for the F *Phone: Paisley 4121. Teleg. Address : “ Pheeniz, Paisley.” 
1t cubic yard'wood-fhred steam Dipper Dredger, built for the Federated Malay States Government. 
Ovtput 50. cubic yards per hour canon to a radius of 70 feet and a clear height of 16 feet. London Agents: Mesers. oe Syematos. bas. Save! House, 62, New Broad 


Telephone: LONDON WALL 4846 1263 


























PRESSES a 


FOR PRODUCING SHAPES||| ehcoce Gccete 


FROM POWDERED METALS. 
GRINDING MILLS ETC. 


FOR REDUCING METALS 
|. @ 1 TO FINE POWDER. 
AIR CONTROL | ow". 

INSTALLATIONS L?° || ‘ ibe Oca a 
Sats RUISLIP M™ | | | ARMLEY, LEEDS 12 


STEEL FORGINGS 


OF ALL SIZES 

















THAMES R® 
BARKING, ESSEX 


Telephone: RIPPLEWAY 3011-2, 









































CRANKSHAFT FOR DIESEL ENGINE 


WALTER SOMERS LTD. 


TELEGRAMS : be A L 3 S O W e. N TELEPHONE : 
SOMERS, HALESOWEN HALESOWEN 1185 


7116 























Anp, for many purposes, will turn a good deal more 
efficiently than spur or bevel. We cut gears of all kinds, 
types and sizes. We should be pretty dull if we had not 
gathered through the years, an extensive and special know- 
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ledge of the customs, habits and working conditions of the 


whole gear tribe. And, though we 
says it as shouldn’t we are not dull. 
Some of the finest brains in engin- 
eering to-day are not ashamed to 
bring their gear problems to 
Holroyds. Why should they be? 
It is a mark of a fine brain to know 
how to make use of specialists. 


Holroyd 


JOHN HOLROYD AND COMPANY LIMITED - 





Two of a range of Holroyd Worm Reduction 
Gearswhich we build in standard sizes from 
3 in. to 30 in. centres. 


Gears . 


RUNNING TRUE TO FORM 


GEARS .... BRONZES . 


. . - MACHINE TOOLS 


MILNROW AND ROCHDALE - LANCASHIRE 





3772 


C.R.C.115 









———___ 





EOD 





es TABLIS 


Sess oly 


TR 

iD $ 

31, RENFIE CENTRAL ye 
Telephone office “ 






Scot 


scoTLAN? 
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Manufacturers of : 
| MILD STEEL PLATES, ANGLES, ZEDBARS, 
TEES, and all forms’ of SECTIONAL BARS 
Contractors © required for SHIP, BOILER, and BRIDGE 
a BUILDING and. other constructive purposes. 
WAR DEPT. SPECIAL STEELS FOR ALL CONSTRUC- 
FOREIGN AND TIONAL PURPOSES. 
COLONIAL HIGH TENSILE for Boiler Shell Plates. HIGH 
GOVERNMENTS ELASTIC LIMIT. “MARTINEL.” 
“RESTELCO” high tensile corrosion resisting. 
COPPER BEARING having corrosion resisting 
qualities NICKEL and other Alloys, etc. 
CASTINGS of all kinds and largest sizes for Ship’s 
Stems, Stern Frames, Shaft Brackets, Rudders, etc. 


TYRES.—Locomotive, Carriage and Wagon, to all 
requirements, 


RAILS, BILLETS AND FORGINGS. 
































| LTD. 11. 











TESTING MACHINES 


Send for catalogues to British Agents :— 
T. C. HOWDEN & CO., “ 


5 & 7, Fleet Street, Birmingham 


THE VAUGHAN OPENSHAW, 


CRANE 00., MANCHESTER, 


ne ——s AMSLER 
| 































NATIONAL EMERGENCY! 

Valuable time may be lost if 

breakdowns occur due to the use of 
inferior packings. 

















reputation for QUALITY and { 
DEPENDABILITY. | 





WRITE FOR CATALOGUE NO. X4. 





“LION” WORKS, WOKING, SURREY 
Telephone: WOKING 2432 (6 lines) Telegrams : “ LIONCELLE.” 


DEPOTS & STOCKHOLDERS THROUGHOUT THE WORLD 
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HOME 


COMPLIES WITH machines 
OFFICE ORDER 
No. 584 “safe-guarded’’? 


THE BRIT 


EFFICIE 









DOUBLE 


MOTOS 


28, 1945. 
























REDUCTION 
ORM 
GEARED 
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UNIVERSAL 
NON-SAG 
TRELLIS GUARD 


FOR 
HORIZONTAL 
MILLING 
MACHINES 


Instantaneous 
adjustment 
to job, cutter, 
and machine 
. 


Need never 
be removed 





Are YOUR 












ISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND 
A 3321 
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/ GEARED 
MOTORS 


For Efficient 
Driving of all 
classes of 
Machinery, 
Conveyers, etc. 


HORSE POWERS UP TO 150 H.P. 
GEAR RATIOS UP TO 50,000/! 
FIXED OR MULTIPLE SPEED 
OUTPUT SHAFTS. . 


RADIATION en 

moron ~~ We have the widest range 

of Standardised Geared 

- Motor Units in Designsand 

" Sizes to meet all general 
industrial requirements. 


Output Shafts Any Angle 
Horizontal to Vertical— 
Units can be Floor, Wall, 
Ceiling or Flange Mounted. 


NCY 








Fully descriptive catalogue 
giving Standard sizes, Di- 
mensions, Speeds available, 
Power Outputs, etc., will 
be forwarded on request. 


Ask for Catalogue 
E 240. 





MOTOR 


8571 













GINEERS 


LIMITED 









CROFTS (En 













LET COPPER 
CO-OPERATE 


POST-WAR reconstruction will call 













for copper in large quantities. Ample 


supplies are now available, both for old- 






established uses and for those resulting 






from the great wartime advances in 






technical development. Let copper co- 


operate in your future plans. Whatever 





your requirements the C.D.A. will be 


a ee a 





a 





glad to give you technical information 








and assistance, entirely free of charge. 


COPPER 
DEVELOPMENT ASSOCIATION 





















A non-trading organization, maintained by the 
British copper industry, to supply information 
and expert advice, free to all users of copper 


antennae Noe em 





GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2 


Telephone : _, 
and KENDALS HALL, RA ae HERTS. 
Telephone : Radlett 5 
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DE 


oo FTO] BROOK 


ENGLAND 


PRECISION TOOL ROOM LATHES MODEL B N°: 13, 17, 21 


These Models are the result of Continuity of Building Precision Tool Room Lathes since 1910. 
Fully equipped with Anti-Friction Rolier Bearin ngs including Precision Taper Roller Bearings to the Main Spindle. 
Single Helical Precision Hardened and Ground Generated Gears for Final Main Spindle Drive. 


THE FINEST LATHES IN THEIR CLASS 











Mild Steal Elociee UE fap 


THE VESSEL SHOWN IS USED FOR THE 

MANUFACTURE OF LARGE DIAMETER 

AIRCRAFT TYRES AND IS FITTED WITH 
OUR 


Patent **QUICKSEAL”’ Door 


WHICH IS OPERATED BY PARTLY 
ROTATING AN ANNULAR RING 
ATTACHED TO THE COVER. 


STARE ane A sigan: 


”~ 


A % by 


amen 7 \y 


ee & 


EDWIN DANKS & CO. (OLDBURY) LTD. 


LOBURY, Near BIRMINGHAM Pt IHice 2 FARRINGDON STREET, E.¢.4 





ENGINEERING. 


lomcorning BRIDGES... 


. 


Ovr noteworthy activities comprise the 

designing, manufacturing and building of 
Bridges of all types from the smallest to the 
largest spans. 


The photograph shows 
SLEIGHTS BRIDGE: N.R. YORKSHIRE 


It has an overall length of 270’ 0”, width 
40’ 0”; five main girders continuous over the 
three spans, riveted construction throughout 
and weight of steelwork 550 tons. 


HEAD, WRIGHTSON:C°L” 


THORNABY - ON -TEES 





The labour saving possibilities of a Wadkin Universal 
Pattern Miller, are nowhere more obvious than on large 
and awkward jobs such as this. 

Economies in time and labour on the general run of 
pattern and corebox work, may not be so spectacular, 
but the machine can be relied on to reduce production 
times, on most jobs, from hours to minutes. 


WADKIN LTD., Green Lane Works, LEICESTER. 
London Office: 89, KINGSWAY, W.C.2 


Wadkin 


The most versatile of all machines for the Pattern Shop 


6983 
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Electric Cranes 
of every type TSR i AA A ARR RAEI 
ROYCE LTD 


And now for the peace 
ROBEY “ic: work. 


for RELIABILITY 


ROBEY & CO. LTD. LINCOLN 
London Offices: Commonwealth Bank 
Cham 10, Old E.C.2. 




















RUSTWORTHY Town Drilling 


‘3 Machines, relied on everywhere for 

speed, accuracy and ease of operation 
due to rigid design, sound workmanship 
and compact controls which are few in 


WORM AND SPUR GEAR DRIVES number and simple to operate, thus in- 
spiring confidence in the operator and 
minimum amount of maintenance. They 
have proved themselves to be economical 
on all types of materials from the easily- 


y machined non-ferrous metals to difficult, 
anake E tough, alloy steels. If you have drilling 
& Forgings, So cham , problems, consult Frederick Town and 
4 Sons, the Specialists in the manufacture 
ast them Ao quote. of Drilling Machines. 


CAARME'S CRANK 5 FORGE 
Dreoun 

















gies 


a y-Wakal he 


ALL SIZES UPTO ¢.Ae 
6 in. DIAMETER | 


HY. CROWTHER & SONS LTD. 
CLECKHEATON - YORKS. \ ft | Above is shown a 42” all-electric central- 

ised control, elevating table type, radial 
drilling and tapping machine. Drilling 
capacity from the solid up to |}” dia- 
meter and tapping }” diameter in steel. 











To the right a direct motor driven high 
speed centralised control, elevating arm 
type, radial drilling, boring, tapping and 
studding machine. Drilling capacity 
from the solid 3° diameter in steel and 
34” diameter in cast iron. 


REDUCING VALVES. 
PRESSURE REGULATORS. 


Crosby Valve & Engineering 


ineering Co. Ltd. 
CROSBY WORKS, 
EALING ROAD, WEMBLEY, MIDDX. 


3877 


‘laos! «6T OWN 


CONVEYORS DRILLING. MACHINES 














S.S.STOTTin., || FREDK. TOWN AND SONS-LTD., HALIFAX, ENGLAND 


HASLINGDEN 9256 
ROSSENDALE, LANCS. 














TELEGRAMS: “STEERSMAN.” TELEPHONE: 56147/8 
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. Haining - 
PROTOTYPES: 


Vw 


THE ENGLISH ELECTRIC COMPANY LTD. 


London Office: QUEEN'S HOUSE, KINGSWAY, LONDON, W.C.2. 
INDUSTRIAL MOTOR WORKS - - - BRADFORD 











HERBERT No. 4 
CAPSTAN LATHES 


Let the makers recondition them. 


Weare in a position toaccept a number of these 
machines at once. Send full particulars, 
QUICK DELIVERY. 


ALFRED HERBERT LTD « COVENTRY 














BRIGHT STEEL 
ROUNDS, SQUARES, HEXAGONALS, FLATS 


HALESOWEN STEEL CO. 


= és VICTORIA STREET 
LONDON, S.W.1 





HALESOWEN 
Nr. BIRMINGHAM 





foe nent wil woo 
sede Soy epee Saf Ae r 


Rose Downs 


x Thompson 
Limited 


HULLe LONDON 














a 


< HOLMES > 


4, OP 


LONDON OFFICE -119, VICTORIA ST 


MIDLANDS OFFICE, Zi, 





J 

Embodying the positive displacement 
principle, these machines are un- 
equalled for this duty, as they deliver 
a pre-determined weight of air without 
surges or pulsations even if slagging 
conditions cause increased resistance. 


Robustly built, they require the mini- 
mum of attention, whilst the compara- 
tively low speed and absence of 
internal parts in contact give high 
efficiency, absolute reliability, low 
maintenance costs and long life. 


Illustration shows four Blowers driven by variable speed 
A.C. motors for air supply to Stee! Converters installed 
in a Foundry in the Midlands. Capacity of each, 300,000 
cu. ft. of air per hour against a pressure of 6.2 ibs per 
sq. inch. 


BENNETT'S HILL, BIRMINGHAM, 2 
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CONSTRUCTION CO 


ep tehtics.| £ SHEFFIELD 


Harbour works, power station 
buildings, reservoirs, bunkers and 
silos, etc., cooling towers, loco 
coaling plants, bridges and 
tunnels, foundation piling schemes, 
wharves and jetties, factories and 


industrial buildings. 


A NEW PUBLICATION... 

A new brochure has been pre- 
pared and is yours for the 
asking. It provides an indica- 
tion of the work carried out 
during the past 25 years, 
giving a general review of the 
various examples of work 
undertaken, and will be of 
interest to all concerned with 
industrial civil engineering or 
building works. 


THE MITCHELL CONSTRUCTION CO. ONE BEDFORD/SQUARE bed = 
Peers 





—$__ 


AUCUUCUUOUOULUGUOUUOUGUGUROUOUOUGOUOUCUOUO UCU HHI 


NUTS - BOLTS 
SCREWS - STUDDING 
REPETITION PARTS 


STUDDING IS SUPPLIED IN 
ANY DIAMETER 
ANY LENGTH 
ANY METAL 
WITH ACCURATE THREADS 


0-10 B.A. x in.-I in. Whitworth and B.S.F. 
DELIVERY FROM STOCK IN STEEL & BRASS 


TELCO LTD. 


41, GORDON SQUARE, LONDON, W.C.| 


Telephone: Euston 1467/8 





AUUCUDUCECCOUUCCEEEES 


® wx 


the 
“eG Oe 


1G, 540 18" 


LIC SURF ACE © GRINDERS 


at 


HY DRAU 


ducte* 


-ROYCE__ 


d ' i 
innate ee ag 
Full particulars from: 
A. A. JONES & SHIPMAN, LTD. 





EAST PARK ROAD LEICESTER 
Phone: 2710! (6 lines) Grams: Chuck, Leicester 


are 
© SURGRRAAAAAEAAABARaRAHAAAAAAAAAAAAAnaneanneeanesenaaseenasaasaasaaesasase 
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RAILS FOR SA Le 


250 tons new, slightly defective B.H. 
974 lbs. yd., chiefly 60 ft. 
150 tons new, slightly defective B.H. 
95 lbs. yd. B.S., chiefly 60 ft. 
joo tons new, slightl efective B.H. 
85 Ibs. yd. B.S., chiefly 60 ft. 
50 tons new, slightl efective Flange Rails, 
90 Ibs. yd. B.S., chiefly 42 ft. 
50 tons new, slightly defective Flange Rails, 
80 lbs. yd. B.S., chiefly 40 ft. 
7o tons new, slightly defective F.B. Rails, 81 lbs. 
yd. section 288, chiefly 4o ft. 
60 tons new, slightly defective F.B. Rails, 95 Ibs. 
yd., lengths 39 ft. 4}in. 
350 tons good secondhand Bull Head Rails, 
85/87 Ibs. yd., in 45 ft. lengths 
2 tons good secondhand Bridge Rails, about 
24 lbs. yd., chiefly 30 ft. 
We can supply Concrete Sleepers complete with 
suitable Fastenings. 
Also Switches and Crossings, Buffer Stops, 
C.I. Chairs and all Accessories. 
2000 Secondhand Railway Sleepers, 9 ft. by 10 in. by 5 in., 
suitable for Cartroads and Fencing. 
~We can supply Steel Arches, Benk Bars and Tram 
Rails for pit roof supports. Also Pit Rails of all sections. 


SIDINGS LAID COMPLETE. 








THO: W. WARD LT. 


ALBION WORKS, SHEFFIELD. 


Telephone : 26311 (15 lines) Telegrams: “FORWARD, SHEFFIELD.” - 


London Office: Brettenham House, Lancaster Place, STRAND, W.C.2. 








Electrical | 





Specially designed 
““Dupar” Fully 
Automatic Air-Break 
Contactor Panel for 
control and ° protec- 
tion of 100-200 H.P. 
Pole Change Slip 
Ring Motor. 
Enquiries invited. for 
Control Equipment 
for all applications. 


DEWHURST « PARTNER LTD. 


INVERNESS won? ° statics ccna ° pebgyrrvbise ise: 


Telephone: Hounslow 0085 8 5s: Dew 


OJ 


ish Office : 26, Blythswood Sq., Gearon, C.2. Tel : Douglas 0097 





BROWN. LENOX x(* 


(LONDON ) LTD. 


NEWBRIDGE IRONWORKS 


MILLWALL, LONDON, €.I4 


Telegrams : Telephone: 


LENOX, MILLWALL east 5261-2 
CONTRACTORS TO THE ADMIRALTY SINCE 1808: 








BUILT TO TAKE 
THE LOAD 


Douste saints ino sizes STOCK DELIVERY 


indale 7011 * EDGWARE RD. THE MYDE.LONDON.NW9 > 
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CLIMAX 
FANS 


Dependable, Economical and Surprisingly Quiet. 


ALLDAYS € OHIONS 


GREAT WESTERN WORKS, 2, QUEEN ANNE’S GATE, 
BIRMINGHAM, 11. For Lists apply Dept. FA. WESTMINSTER, LONDON, S.W.I. 4 


"Phone: WHITEHALL 1923-45 Th 
oo © re 























> 
os 
- 





-E ° 
z f 
| # 
oe alae 
pipers eee 
y ) 


Advt. of The General Electric Co. Ltd., Head Office, Magnet House, Kingsway. London, W.C.2, 
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DISTIL TION OF 
WATER FOR BOILER 
FEED & INDUSTRIAL 


REQUIREMENTS 


7,000 HOURS . . « day to day continuous AITON & Co. Ltd * 


power station service without cleaning, and maintaining a production of D a R a Y 
6} pounds of gained distilled water per pound of steam. 


This is the kind of job that has given P & B Evaporator Distillers their 
reputation for reliability combined with maximum efficiency. 





an i steel structural work the 
\@iq best possible 4 





PROTECTION from 
=<" RUST and 


ATMOSPHERIC CORROSION 


Br 


SS 


The need for economy in man- 
power and material makes it even 


more important than,ever to use 
a long-life protective paint for 
all steel structures. ‘‘ Ferrodor” 


Metal Protection is specified by 
CS ET OE A we leading Engineers on account of its 


durability under the most severe 


M ETAL Pp ROTECTI Oo WwW climatic conditions. 


Telephone : BERmondsey 115] 
Sole Makers: . Y 


GRIFFITHS BROS. & CO. LONDON iTD. 


Paint, Enamel and Insulating Varnish Specialists, 
MACKS ROAD, BERMONDSEY, LONDON, S.E.i6 
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Colour is one of those things which make life worth living. Without added coloy, 
| our cities would be drab places indeed. That colour has an effect on the mind ;; 
‘ an accepted fact, and it is therefore a duty to our neighbours and ourselves thy 
we make the most of what has been discovered in this direction. 


An Important Tem in Reconstruction Work 


Colour acts like a tonic, and has is here, opportunity will occur {y, 
been proved b Sey rer in the matter putting our industrial buildings aj 
to have a benef: effect on the physical — in order in this respect, and why 
and mental health of workers. Added etter tribute could be paid to thoy 


to this, its adoption has greatly in- men and women who have stood byy 
We specialise in Industrial Pro- creased factory output. wartime, than providin 


in then 
tective and Anti-Corrosive Paints. with brighter, cleaner and Realthie 
Let us give you a general scheme for Now that the time for reconstruction conditions in which to work ? 


the repainting of your factory, etc., 


scientifically worked out and based 
Stfcarcncuc.” ROBERT BOWRAN&COLTD 
*9 


oe Offices & Works :- PELAW, GATESHEAD IO, Phone. Felling 822967 








Jaxma 


BOILERS 


To-day, with fuel economy a national obligation, users of 


PAXMAN Boilers have every reason to congratulate themselves. 
Eighty years of progressive boiler-building experience explains 


the many advanced design features and present day pre-eminence. 





vi 


i PAXMAN 4&2 COMPENY [LIMP eee 


AXMAN 
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Unexcelled for effortiess operation. 


Design allows ‘or easy nterchange of 
electrodes 
We suppiy macnines operated by pedal, motor 


or air; for individual, multiple or continuous 
spot and projection welding. 


Send us sketches or samples, and Jet us advise 
you how you can reduce your costs. 


and Reduce Cost 


BRITISH INSULATED CALLENDER’S CABLES LTD. 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2. 
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FOR FIRING:— 


Water Tube Boilers 


Lancashire Boilers 


Rotary Cement Kilns 
and 


Metallurgical Furnaces 
of all kinds 


We supply heat treatment plant 

for all purposes : fired by either 
pulverized coal, automatic stok- 
ers, oil, town’s gas or producer 
gas as best suits requirements. 
We quote for complete in- 

stallations, giving reliable 
estimates of fuel con- 
sumption. 


Please address enquiries to: 
Combustion Engineering Dept. 






ALFRED HERBERT LTD. COVENTRY 


——— — —EE — — 


WORTHINGION gi jpso 


y 


Ceo PLANT EQUIPMENT 


FOR 
POWER STATION S SERVICE 





OTHER PRODUCTS 


Centrifugal Pumps-for Land or Marine Service 


- Direct Acting Pumps — Simplex or 
ill { iE 
— Duplex, Vertical or Horizontal, ‘ 
: Steam or Power Driven ti 3 a ee ' 
; Evaporators for Marine and Land Service. ° ¢ . 


De-aerators. Bore Hole Pumps. 






at Water Works Pumping Engines. - 


WORTHINGTON - SIMPSON LTD., NEWARK-ON- “TRENT. 
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For nearly six years Men, Women and Machinery 
were mobilised to full capacity to provide maxi- 
mum effort for victory. 

At long last the United Nations were justly 
rewarded by Victory in Europe quickly 
followed by Victory in Japan: 

There remains yet a third Victory to be 
won, V.P.—Victory in Peace. 
An effort no less determined and 
resolved will be needed. 
For our part we are already 
doing our utmost. 
The huge resources of our 
widespread factories are 
at the disposal of every 
Industry. 
As in War, so 
in Peace, our 
products serve 
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= PRESSED 
aa STEEL 
al al STORAGE 
“ase BINS 
al di Here is a very suitable and 
4 _ economical system of unit 
ihe construction for Storage 
Bins of all types and sizes 



























—readily adaptable, 
extremely rigid, and most 
reliable in service. 
































































JOHN THOMPSON BEACON WINDOWS I” 


C O N - O 8:803:. 2° Diet te AARP Tee 


TELEPHONE* BILSTON 419447 (4 LINES) TELEGRAMS WINDOWS, 






WOLVERHAMPTON 
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THE HIGH SPEED AND GREATER 
STRESS RESISTANCE REQUIRED OF 
MODERN MACHINERY DEMAND 
THAT THE BEST MATERIALS BE USED 


Meehanite 








..these are just three 
of the reasons. why the 
up-to-date engineer 
prefers MEEHANITE 


metal castings... 


0 FREEDOM FROM 
DISTORTION 


42) HIGH DAMPING 
CAPACITY 


© GREATER 
RIGIDITY 


TRADE MARK REGISTERED 
IN GREAT BRITAIN 











+5. 
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“It’s a wicked waste!” exclaimed 
Mr. Walrus looking at a handful of small 
cutting tools which Alice had just returned 
to the stores. “These were all brand- 
new on Monday. Careless treatment I'll 
be bound.” 


“Speaking of treatment,” murmured 
the Mad Hatter, “they do say—” 


“Waste of time! Waste of labour!” 
said Mr. Walrus, who was in no mood to 
listen to anything but the sound of his own 
voice. ‘Waste, waste, waste!” he re- 
peated, more to himself than to the others. 

“They do say”? ventured the Hatter 
once more, “that is, if | might make the 
suggestion—” 

“Well?” asked Mr. Walrus breathing 
heavily oe his whiskers, and beating 
a tattoo on his teeth with a drill; “and 
what DO they say?” 

“That MACROME TOOLS can save 
a lot of trouble—a lot of time, and a lot 
of waste !” 

‘“*AND a lot of bad temper!” added 
Alice reproachfully. 


























The Hatter was not so mad after all. 
MACROME TOOLS CAN show you the 
way to increased production and reduced 
labour. Send NOW for catalogues and 
informative literature. 


: ot You can Take t fom us - 


MACROME 


ae Whe Toughest Jools in the Weld 


MACROME LIMITED (Dept. A6), ALCESTER, WARWICKSHIRE 
ALSO AT LONDON, GLASGOW, MANCHESTER, LEEDS, SOUTHAMPTON, BIRMINGHAM 
WORKS AT ALCESTER, WARWICKSHIRE AND ENDERBY, LEICESTERSHIRE 
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SILENTBLOC ANTI-VIBRATION MOUNTINGS 


SILENTBLOC ANTI-VIBRATION 
MOUNTINGS are recognised by 
Engineers as an essentially practical 





means of isolating vibration. The range 
of standard types has been evolved 
from many years’ experience of design 
and manufacture and ensures conven- 
ient fitting for every engineering 
purpose. Applications and designs 
are detailed in the Silentbloc Catalogue. 


SILENTBLOC [oR ©6LONDON. W-nl 


. P NOTTING HILL GATE 
Misani - Ae 
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Weir Mobile 


Weir Double-effect Evaporators are mounted 
on a trailer complete with boiler, for use where 
fresh water for domestic requirements is un- 
obtainable. External piping for connection to 
nearest raw water supply is also carried on trailer. 
The capacity of the set illustrated is 15 tons 


of distilled water per 24 hours. 


Evaporato rs Transportable Evaporators are 


also manufactured to operate 
either in the main boiler feed cycle where the 
heat in the vapour is absorbed in the conden- 
sate heater, or as complete independent plants. 
Full particulars of sizes and capacities will be 


supplied on request. 


VrirR. D 


CATHCART : GLASGOW 
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ENGLAND 


Russia has... 


MOSCOW DYNAMOS 


and (it may be mentioned) 
HIGGS MOTORS. 


Both have proved their sterling qualities 
at home and away. 


HEAD OFFICE & WORKS 
WITTON, BIRMINGHAM 6, ENG, 
TELEPHONE BIRCHFIELDS 4545 GR. EXCH. 
TELEGRAMS *‘HIGSWITON"’ 


BRISTOL DUNDEE 
GLASGOW NOTTINGHAM 
LONDON PETERBOROUGH 
MANCHESTER SHEFFIELD 
BELFAST 
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STEEL FORGINGS 


Forgings for marine and similar purposes require the highest stand- a 
ards of reliability in service. Steel, Peech and Tozer forgings for Nill 
shafts, rotors, discs, and hollow forgings for gear wheels and vessels : 

are made up to an ingot weight of 65 tons. Behind them is a 

reputation for unremitting attention to every detail from the casting 

of the ingot to the final heat treatment. 


STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 


: Branch of The United Steel Companies Limited 
Telegrams : ‘‘ Phoenix,’’ Sheffield Telephone: Sheffield 41011 Rotherham 1090 


@)S.P 112 


COMPANIES LTD 





3950 
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GROUND 
THREAD 


TAPS 





RESTRICTIONS RELAXED. 


COMPLETE RANGE OF WHITWORTH 
GROUND THREAD TAPS IN 
PRODUCTION. 


TAPS HITHERTO PERMITTED 
DELIVERED FROM STOCK. 






ENGLISH STEEL. CORPORATION 


OPENSHAW MANCHESTER 
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EVAPORATORS, single and 
multi-stage. 


DEAERATORS. 


FEED-HEATERS, low pressure 
and high ‘pressure. 


COMPLETE CLOSED FEED 
SYSTEMS. 


VICKERS-GILL MAIN CIR- 
CULATING WATER PUMPS. 










CONDENSING PLANTS 


complete with all Auxiliaries, are manufactured by 











Vickers-Armstrongs Ltd., for Industrial, Municipal and 






Electricity Supply Undertakings. 


Hf tin utries t 
7 O 


CKERS- / 
ARMSTRO 


AAIMITE 


D 
BARROW-IN-FURNESS 


Head Office: VICKERS HOUSE 
BROADWAY,LONDON, S.W. 1. 


e 
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| Rolled Sieel 
a Victaulic Flexible 
fase! joints on 12” diameter 
9 5 steel main installed in 
is London by the London 
County Colmer We have supplied some millions of Victaulic Joints 
the Pete Fire for the conveyance of water, sewage, compressed 
ervice . 


air, gas, petrol, etc. The standard types are for 
working pressures up to 250 lbs. per square inch ; 
heavier types have been supplied for working 


pressures up to | ton per square inch. 


THE VICTAULIC COMPANY LTD., 
Brook House, 113, Park Lane, London, W.1! 
Telephone : Mayfair 9641. 











HENRY BERRY & C*L* Leeps crovoon works. 


All communications should be 
addressed to our Head Office 
& Works at Leeds as our 
London Office at Abbey House, 
Victoria Street, S.W.1!, is 
now closed. 
















Telephone Nos. : 75481 and 75482 


PLATE BENDING ROLLS. 





Telegrams : ** RIVETTER, LEEDS” 


PUNCHING AND 


SHEARING MACHINES. 
FORGING PRESSES. 











HENRY BERRY @ ce Ue 
LEEDS 





é PLANT FOR BOILER SHOPS, 
STEELWORKS, SHIPYARDS, 


RAILWAY CARRIAGE AND 
WAGON WORKS, &c. 


PLASTIC MOULDING PLANT. 


$973 


















\ 
~~ 


Improved design Double ended, Punching and Shearing Machine also arranged for Manhole punching. 
oe NARS 


ee S settenteeneanae 
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Constant access to a Short-Circuit Testing Station on the 
premises nuts Crompton Switchgear designers in a favourable 
position. As members of the Association of Short-Circuit 
Testing Authorities, Crompton Parkinson provide official 
proving tests which are invaluable. But the testing station has 
another vitally important function. It provides a constant 
stream of experimental and part-by-part-test data which forms 
the basic material for design. 

That is why Crompton SWitchgear will do its job without fail. 


CROMPTON 
SWITCHGEAR DESIGN BEGINS 


IN THE TEST STATION CROMPTON PARKINSON 











J 





Copper c bars and 
strips and high onc wrought phosphor 
bronze under the name ASTON have 
become thoroughly established with the 
electrical, engineering and genera! many. 
facturing industries. Stocks are available. 


ASTON CHAIN & HOOK CO., LTD. 
BROMFORD LANE - ERDINGTON ~- BIRMINGHAM, 1% 
Phone: ERDington 2235-6-7 Grams : Chainwork, a 














Whe Sime -proved Rope 


After 75 years Specialisation in Steel Wire Rope Manufacture, Whitecross 

and its products can claim to have stood the Test of Time. Whatever your 
requirement, there is a Special type of Whitecross Rope 
that will give you the best possible service. 


Ome 


fe THE WHITECROSS COMPANY LIMITED sh 
WARRINGTON (Established 1864) ENGLAND 


foc* Teiepte-te Waremeten $09 (5 ae Trlegrams ~ | Wheteeress, Warrvmgren ~ 



























You may derive some help from these results 
of actual finish-machining tests on Aluminium, 
using a ‘‘Cutanit’”” Grade | Cemented Carbide 
Tool. Complete details of the tests will gladly 
be furnished on request. 





TRADE MARK 
BRAND CEMENTED CARBIDES 
The Hardest & Strongest Cutting Tools for 100! uses. 


WILLIAM JESSOP & SONS -» BRIGHTSIDE WORKS, SHEFFIELD 


e 
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Government, Railway Companies and _ large 


vy civil engineering contractors to the 


industrial and public undertakings, Dowsett 


Engineering Construction Ltd. have vast 


ENGINEERING CONSTRUCTION LTD. resources of modern mechanised plant available 


TALLINGTON « STAMFORD <- LINCS. PE a gy 7 : 
and at Lion House, Red Lion St., Richmond, Surrey. Telephone: Richmond 4801 (6 lines) for construction and reconstruction eeeeeeveee 








The Dowsett Group of Companies - Dowsett Engineering Construction Limited - Dow-Mac (Construction) Limited 
Dow-Mac (Plant & Transport) Ltd. - Dow-Mac (Quarries) Ltd. - Dow-Mac (Products) Ltd. - Brooke Marine Ltd. 
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“COG- -WHEEL. E 
“PHOSPHOR BR 


















SUPPLIED IN ALL 
COMMERCIAL 
FORMS. 





HIGHEST TENSILE 
& HARDEST WEAR 
RESISTING ALLOY 
OF ITS KIND FOR 
BUSHES & BEARINGS 






INGOTS, 
CASTINGS, 


SOLID & CORED 
STICKS 























SPECIAL PROCESS 
CAST 


THE 


PHOSPHOR BRONZE CO, LTD. 


| A Birfield Cow puuy 
ade min te BIRMINGHAM 6 Lg 
































DO IT ELECTRICALLY 


How you can make easy work of many “impossible” 





problems 








When machine 
STOP IT performance 
calls for quick 
stops its ajobfor IGRANIC Magnetic 
Brakes. The action is smoothly 
cushioned magnetically, operation is 
An IGRANIC positive and absolutely dependable. 
LIFT T Lifting Magnet Lifts and huge travelling cranes are 
énak’ tide. to typical applications of IGRANIC 
} Magnetic Brakes. 
minutes that formerly required 















Many prob- 
CONTROL IT ':::":: 


machine per- 
formance find their answer inan IGRANIC 
, . ° Magnetic Clutch. Definitely cushioned 
hours. Handles jagged scrap, rolls Ask an Igranic Engineer about action; tontrol at any remote location ; 
of hot steel strip, red hot castings, makes possible automatic operation in 


wheels, bars, tubes, etc. your problem. many machine designs. 








Many industries are making use of IGRANIC MAGNETIC SPECIALITIES to accomplish difficult problems the easy 
way. Giant machines are clutched and declutched smoothly at the touch of a remote button. Machines stopped 
smoothly by Magnetic Brakes, Jagged Scrap Metal or Red Hot Castings lifted by Lifting Magnets. Such installations 
are saving manpower, doing the jobs efficiently and cutting costs to a minimum. 


IGRANIC ELECTRIC C°- L™?. BEDFORD & LONDON 




























D1 
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AGAIN play their part 


On the controls and in the ‘ROTOL’ gear box 
driving the auxiliaries so essential to the 


perfect performance of the ‘GLOSTER METEOR’ 
which achieved this record 


ROM BEARINGS WERE FITTED 


af RANSOMESMARLES NEWARK oy TRENT 3 





BEARING CO.LTD. Se 4)(0\, | eet =) 























Thornycroft - built tugs 
manoeuvring Queen Mary 
\ into any dock for over- 
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PILLAR-TYPE SWITCHGEAR 


FOR MINING AND INDUSTRIAL CONDITIONS 


NT eee CED 
IN 


1910 





PROVED 
AND 
IMPROVED 
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PROVED BY | < 





sam 
@ SHORT-CIRCUIT TESTING 





LENGTHY SERVICE UNDER 
ONEROUS CONDITIONS 





REPEATED ORDERS FROM 
DISCRIMINATING USERS 























REYROLLE 


HEBBURN ON TYNE - ENGLAND 
















Dec. 28, 1045. ENGINEERING. SUPPLEMENT page V 37 


a 





— 


i BF F 

= a 
Sh 2k Se eSRRee 
; t 





ee ae 
: : 


FURNACE "EERE 
SERRE BE» | | 


PARTS 











ANNEALING 
BOXES 













CASE HARDENING 
BOXES 








*‘Pireks’ Alloys for high temperatures 

remain stable under heat and stress, and 

are available in a wide range, each of 

which is designed to meet particular 
_ applications in the best manner. 















POTS AND MUFFLES 


We offer our closest co-operation in 
problems of heat resistance. 








PERRETS ond FRAMES 















DARWINS CFMITED ay | 
" AITZWILLIAM ‘WORKS: & + TOLED 


wx ok = = es 
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EXPORT DIVISION : DARWINS-TOLEDO OVERSEAS LIMITED SHEFFIELD. 
wee P.25 
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A recent Power Station Engineer’s report 
on one of Simon-Carves’ Boiler Plants 
situated in the North-West of England 
revealed an annual availability factor of 
94:5%. This means that the plant was 
operating efficiently for 7860 hours out of 
a possible maximum of 8304 hours. The 
availability factor of boilers and auxiliaries 
has an important bearing on economy of 
fuel and labour, maintained production 
and general efficiency of the whole supply 
system. By combining correct design With 
first class manufacture Simon-Carves plants 
are contributing to the efficient and eco- 
nomic operation of many important Muni- 


cipal Power Stations and Industrial Plants. 


Vy, Simon-Carves L. 


CHEADLE HEATH, STOCKPORT. 


Tel. : Gatley 3600 


Grams: ‘‘ Simcar,’’ Manchester. 


ALDWYCH HOUSE, LONDON, W.C.2 
Grams : “Simcarlim,"’ Estrand, London. 


Tel : Holborn 3175 
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Manufactured by: THE AUTOMOTIVE ENGINEERING CO. LTD., THE GREEN, TWICKENHAM, MIDDLESEX 


Smee’s 3482 
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Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 
Hydraulic Plant 


> ¥ 





Illustration shows 
Motor-Driven, Two-Stage, Double-Acting 
Air Compressor 
Capacity 500 cub. ft. free air per minute to a pressure 

. R.P.M. 360. 


of 100 Ibs. per sq. inc 
a 





509 

















VULCAN? WORK 5S 
ES) &.. PAISLEY, SCOTLAND 


Fullerton. Hodgart x Barcla 





SOLID AND 
FLEXIBLE 


SAVE 
WEAR and TEAR 


REDUCE FRICTION and 
ARE SHOCK-ABSORBING \™ 





POLLARD BEARINGS Lt? 


BEARING WORKS, | 7). 
TYBURN RD., B’HAM, 24 hes fl 
Tel.: ERDington 1196-7 “ . % 
Grams : “* Balibearing, 
Birmingham. 
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™ HYDRAULIC 


ENGINEERING COMPANY LTD 
CHESTER & LONDON 

































PRESSES 


Our illustration shows one of several different 
designs of Rubber Die Forming Presses. Power 
2,600 tons. 


A special feature is the Patent laminated con- 
struction No. 560229. The press is operated 
by our standard high speed pumps mounted 
with valve gear on top of the press, forming a 
self-contained unit. 


Particulars on request. 


WORKS. AND 
HEAD OFFICE : Telephone : 


CHESTER. CHESTER 2087 


London Office : 
Trafalgar House, Waterloo Place, 









S.W.I. 
Telephone : Whitehall 9384 4087 
NS SSS 
> SS ON 


SSV 


~ 



































3969 





PLATE and BAR FURNACES 
SHIPYARDS 
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Force Furnaces 


FIRED BY COAL DIRECT, 
PRODUCER GAS, TOWN’s | 
GAS, OR OIL. 

a 
Clean Gas Producer Plants 


using Anthracite Coke or 
Bituminous Fuel 


* 
Also Manufacturers of Crude Gas 
Producers, Gas Tubing, Kilns and 
Driers, and Bulk Storage Tanks of all 


sizes 
2 PRODUCER GAS FIRED PLATE AND ANGLE BAR PURNACES AT A LEADING SHIPYARD , 


CONSULT THE 


DOWSON & MASON GAS PLANT COMPANY LTD. 
ALMA WORKS LEVENSHULME MANCHESTER 
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SHAPE AND SECTION 


ROLLER STRAIGHTENER 


A range of powerful high-speed machines, exceptionally rigid 
and accurate, with the most advanced improvements; for 
straightening bars, shapes and sections up to large sizes. 


JOSHUA BIGWOOD & SON LIMITED, WOLVERHAMPTON 




















“WILLIAM MILLS LIMITED, 


GROVE STREET, BIRMINGHAM, 18. 
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Ruy ¢ ~\ 
1 BOILERS & ‘*Planned - Precision ”’ 
nee aoe ENGINEERS’ MEASURING INSTRUMENTS 


FOR Cylindrical Gauges are designed for a wide range of measuring operations either in the 

























ROPE HAULAGES inspection department or during machining operations. There are also many specialist 
USE 
STEEL’S PATENT jobs for which these gauges are particularly 


ROLLERS & suited, one such application being a set up 
FR AMES (as illustrated) for testing the truth of ball 


race faces—a versatile instrument which plays 


ALFRED STEEL & SONS LTD., an important part in any 


Meadowhall Road, Sheffield. 


A. MONK & COMPANY 


LIMITED. 


Civil Engineering, Building 
and Reinforced Concrete 
Contractors. 











scheme for ‘* Planned- 







































| Precision.” 












Head Office: Padgate, Warrington 
Tel. : Warrington 1225 (5 lines). 


London Office: 75, Victoria Street,London,$.W.! 
Tel. : Abbey 6056 (4 lines). 
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Pitchfords 2812 











Up to the Largest 
Dimensions and Capabilities. 





Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 





Spare Gear and Renewals Supplied 
to existing Plant. - 





TWIN-SCREW SUCTION CUTTER HOPPER DREDGER “OCEANUS.” 


FERGUSON BROTHERS (Port Glasgow), LTD. 


London Office : 6, Bloomsbury Square, Holborn, W.1. SHIPBUILDERS AND ENGINEERS, On War Office and Admiralty Lists. 
Telegrams : “ YALDNIF, WE8TCENT, LONDON.” NEWARK WORKS, PORT GLASGOW. Tele. Addrees: DREDGER, PORT GLA8GOW. 


$890 


—~ Dec. 28, 1945. ENGINEERING. SUPPLEMENT page XIII 45 


PIPEWORK 


For Power Stations, Industrial and 
Chemical Plant. 


WE INVITE YOUR ENQUIRIES 


MUNRO & MILLER LTD. 


MILITARY | | = ws 


. SERVICE 4 go 


one St, 


























Springs & Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
& CO. LTD. 
CENTRAL SPRING WORKS 
Furnace Hill, 


SHEFFIELD, 3. 
3982 


Ti 3 Telegrams : 
24679 SHEFFIELD. TONKS, SHEFFIELD 


MACHINE CUT GEARS 


\& 











CHANGE WHEELS AND 


All Sizes, 14 dp. to 4 d.p 
Accurately Cut by New Process 
Ask for Lists 


Symbolic of FERODO Products, the FERODO Lion has been SPUR GEARS 
; “ : 2 eg og dt “ sizes, oval or + section 
** de “a UN - releace oe ” orities —FE arm. To 9f 

demobbed.” Now released from urgent war priorities, FERODO MITRE AND BEVELS. To 9ft. Dia. 
are diverting the whole of their vast output to the needs of Indus- PAPER AND RAW HIDE PINIONS. 
j A ; : SKEW AND WORM GEARS. 
try at peace and invaluable experience gained +n the solution CLEAN CASTINGS. Spur Gear Blanks 
roast s : ; ; ‘ a from any ofthe above patterns. Balance Wheels 
of friction material problems associated with the war effort, CYANIDE HARDENING. 

; } ; ms : THE NEW TURNERS’ & FITTERS’ 
will still further enhance the reputation of their products. HANDBOOK 


By THOMAS GREENWOOD, 3/9 
- é R oD FRICTION Patron, Low Prices for Planing” Boring, Turning 
Send your enquiries— 


Gear Cutting Co., Ltd., 
FERODO LIMITED CHAPEL -EN-LE -FRITHE NEW BOND STREET, HALIF 


eg yt See 

















THE LATEST 


“FLUIFEED’ COLDSAW 


“FLUIFEED” GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 
OTHER SPECIAL FEATURES 


Patented Swivelling Vice. 
Covered bed slides. 
Centralised control. 
Vee-rope drive. 
Tecalemit lubrication. 


BUILT IN SEVERAL SIZES. 
Apply : 


NOBLE & LUND LTD. 


Felling-on-Tyne. 3003 
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A Monotower 


COVERING THE CANADA DOCK 
LIVERPOOL 


This photograph, which gives a splendid impression 
of the size and range of a Butters Travelling Mono- 
tower Crane, was taken alongside a 23,000-ton 
ship in dry dock in the Canada Dock, Liverpool. 


The crane is a 15 ton electric travelling mono- 
tower, the jib 127 feet 6 inches long, the lift 15 tons 
at 90 feet radius and 6 tons at a maximum radius of 
126 feet. An auxiliary hoist can lift up to I} tons. 3788 


LONDON (Temporary Address) % 


cn  pUctters LBrOS. 


Phone : WIMBLEDON 2295/6. 



















port es & CO. LTD. ENGINEERS & CRANE BUILDERS 
COUNTY CHAMBERS 

4 HEAD OFFICE: MACLELLAN STREET, GLASGOW, S.]I. 
CORPORATION STREET. Telephone: IBROX 1525 (Four lines) 
"Phone: CENTRAL 6043. Telegrams and Cables: ‘‘ BUTTERS GLASGOW.” 





WE HAVE BEEN MAKING THE BEST 


WROUGHT IRON 


FOR ONE HUNDRED YEARS 









Telegrams : 
MIDLAND 
ROTHERHAM 


HIGHEST GRADES 


ROUNDS, SQUARES, FLATS, 
HEXAGONS & ANGLES, etc., etc. 


Hoops and Strips for packing and Baling 
Best Splayed Coopers’ Hoops in IRON or STEEL 
‘Contractors to Admiralty, War Office, Air Ministry, 
India Office and Principal Foreign Railways 


THE MIDLAND IRON C° LTD 


ROTHERHAM 


3954 
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Works : Hyde, Ches., and Alliance, Ohio, U.S.A.—In Association with Joseph Adamson & Co. Lid., P.O. Box Ches. Manufactorers 
of Boilers of description, Preaswork, Cranes, Welded Work,—Adamson-Horschay Associated Lid., Fenchurch Leadon, E.C.. 
Manufs ‘of b Scenes of 4 sppens Teomnabtee, Boek Coenen, Mckcaientig renee as 
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MANUFACTURED IN 

FERROUS & NON-FERROUS 

METALS IN ALL STANDARD 
MESHES AND GAUGES. 


Send us your enquiries and we will quote 
you for material suited to your particular 
needs. Our long manufacturing experience 
is at your disposal at all times. 


R° JOHNSON, CLAPHAM & MORRIS LT 
JACEM HOUSE LANCHESTER 17 
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ec YS «= rf 5 on. at 
RAFFORD PAR* i 






Tel.: Hounslow, 3784. 
3836 


Emergency London Address: 77. Jersey Road, Hounslow. 





} in-any . 
= shape or form 











FLAT SPRINGS 











The SALTER Spring Handbook contains useful 
aid to all users of springs. Write for a copy 
today. 


SALTER PRODUCTS INCLUDE:—Springs, Roller Bearings, Weighing Machines, Ironmongery, 
Spring Balances, Gauges, Testing Machines, Iron Castings, Automatic Machines. 


S- 











GEO. SALTER & CO. LTD. WEST BROMWICH 








M.W. 978 














Leonard-Thermostatic Steam and Water Mizer serving draw-off place 
at factory with hot water. 


Instant Hot Water from hei and cold water 


The most economical way to get hot water is to put live steam and cold 
water through a Leonard-Thermostatic Steam and Water Mixer. By means 
of a quick-acting bi-metallic thermostat within the Mixer the temperature at 


The control is 


the outflow remains steady in spite of varying pressures. 
*Please write for 


automatic and is maintained by a stainless steel thermostat. 
‘* Ablution and Process’? Pamphlet. 


Leonard Thermostatic 


steam and water mixers for washing down and process 


WALKER, CROSWELLER & CO. LTD. 


CHELTENHAM, ENGLAND. 
3004 61.1644 











THE BIBBY PATENT. COUPLING 


BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 


OVER 100,000,000 H.P. FITTED 


Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1 3816 
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GIRDEX 


.. Looking to 
your future 


We are well equipped and have 
earned a reputation for taking any 
amount of trouble to get things just 
right and for delivering the goods on 
time, even during the war. 


The firm and its equipment are 
capable of considerable adaptability. 
Why not adapt us to your future? 
Mark your letters for the attention of 
the Managing Director, who will 
personally deal with these. 


GIRDEX °°2::"0"" 


GIRDEX ENGINEERING COMPANY LIMITED 
WESTON LANE, TYSELEY, BIRMINGHAM, II 
Telephone ACOcks Green 2205 Telegrams GIRDEXPRES 








@ P-M.! 


es 











aera, 


_ BUDENBERG RECORDERS 


PRESSURE, DRAUGHT, TEMPERATURE & SPEED 





THE “DUNHAM” RECORDER 


SURFACE OR FLUSH MOUNTING Qe 
PRESSURES FROM | IN. WATER 
TO 6 TONS PER SQ. IN. 


4117 


BUDENBERG GAUGE CO. LTD. 
BROADHEATH NEAR MANCHESTER 











HENDERSON 


productions 


A new brochure... 

has just been issued describing the products manufactured 
by John M. Henderson & Co., Ltd. These include Aerial 
Cableways, Ropeways, Cranes, Excavators, Scrapers, 
Winches, Bridges, Transporters, Telphers, etc. Send 
for copy to: 


NDERSON 
hs Aberdeen SES? YZ 


Kings llork 
J 





Manufacturers of all types of mechanical handling systems. 
3353 
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“ : A ‘) AIR COMPRESSORS 
fer Heavy Duty. 


The “DAVID” Air Compressor has proved 
its supremacy throughout the world. Every 
part is made from the finest materials accu- 
rately machined to interchangeable limits. 
Ball Main Journal bearings, caged disc valves 
and controlled splash lubrication. Automatic 
unloaders with quick adjustment are avail- 
able for all models. The model illustrated, 
size 3 in. by 3 in., is hopper or air cooled. it 
gives a displacement of 98 cubic feet per 
minute 800 r.p.m. 3 9 : 


AL MODELS GUARANTEED FOR 12 MONTHS. We make Compressors 


eaflet No. 31 gives all particulars. for every purpose. 


WIL ARV /AMa V/A 


ngcrecrs GLOUCESTER ENGLAND 
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=Dead Accurate Work 

= is what you can depend on receiving from 

= us. Our reputation depends on it. Give us 

= an opportunity to quote for your particular 

= requirements. 

= We are manufacturers of : 

ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 


All Classes of 
NON-FERROUS INGOTS. 






wn : 
70 COMULLY with FACTORIS ACT 


= ves fue iand increases output. A Musgrave Stove 
ill provide the warmth to keep your workers fit 
and a comfortable atmosphere in which to work. 
Easily installed. 





Also Unit Heaters, Hot Water and Steam Heating, Fan 


= 
System Heating and Ventilating. = 
= 


rit} 


ft S INDIA RUBBER & ASBESTOS 
—_—_ee_e_—€«_—--_ 
AND COMPANY LIMITED. B & IRON FOU : 


ASTOR HOUSE, ALDWYCH, LONDON, WC.2. 
BELFAST: GLASGOW: MANCHESTER- BRISTOL -CARD 


PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 





Agents: 7001 Telegrams: GUNMETAL. 

Telephone : 3241 CE. 
Seuth Africa: THE DRYDEN ENGINEERING CO. LTD., Box 815, JOHANNESBURG. Also at 5, Charlotte Square NEWCASTLE-ON-TYNE, | 1 
S. America: DIXON & MIDDLEDITCH, Soc. Con., Calle Sarmiento, 470, BUENOS AIRES. Telegrams: “ Pegler.” : Telephone : 25277. 


PT 





sl 








iA AA Chain 


will ve a big part 
in i reconstruction 





W: regret that the paper situation precludes 
us from sending Greeting Cards to all. But the 
wish remains. So here the Directors, Mamage- 
ment and Staff. of Vokes Ltd. take this 
opportunity of saying to friends—old and new, 
and of the future—to the men and women in 
the Services—to all in Industry— 


‘* May the difficulties of the present transitional days soon pass 
and bring happier and more settled times. Then, more than 
ever, will it be possible for the Vokes Amber Cross& Pro- 


: ’ ay , om .. The Vokes Amber Cross 
tective Service to play its important part in aiding Industry. pt of te a vital protect- 
ive service to Industry by 


offering longer life | to 
VOKES LTD - GUILDFORD - SURREY Sis Gb leva 


ing maintenance costs. 




















Pioneers of Scientific Filtration 


also at PARIS, BRUSSELS, NEW YORK, SYDNEY, TORONTO, JOHANNESBURG and BOMBAY 
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HIGH PRESSURES 


and 


SPECIAL GASES 








SEAGERS L"- 


DARTFORD. ** 




















Swivel Castors 
are designed and made by 
specialists. There is no 
centre pin to bend or break 
and the whole unit is a 
sound engineering job. 
Our latest catalogue, giving 
details of a full range of 
types and sizes, will be 

gladly sent on request. 
3902 

The Revvo Castor Co., Ltd., also at 


Phone: 191, Corporation St., 
Archdale Works, Blechynden Street, London, W.!!. PARK 4488, Birmingham. 















































HIGH SPEED BLOWERS 


Multi-blade, Rotary Type (Patent No. 410753) 
FOR AIR OR GAS. 


Above is sh 
Patent Feed ! 
Oil pump 
per hour. e 
for all duties. 


Maximum Efficiency 
Long Life Silent Working. 


3 KE HAP Can be used also as a Compressor or Exhauster. 
CLA Londen 7 29, eens ah O, LTD. THE BRYAN DONKIN CO., LTD., 


Telephones: Perivale 2254/5. Telegrams : Cyclops, Phone, London CHESTERFIELD 4026 
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=t va si 
TECHNICAL REPORT. 
| angle the * » VM 
MACFARLANE M Me 3 
ENGINEERING 
° Co., Ltd. 
Cathcart, Glasgow. 
SPECIALISTS IN 
DYNAMO-ELECTRIC MACHINERY 
& 
“ll WE ARE PREPARING 
: OUR NEW 
CATALOGUE 
IS YOUR NAME ON OUR 
MAILING LIST ? 
® 
Sole Agents for England : 
Messrs. STELMAR Limited, 
31 Bevendon Street, London, N.! 
eae eeeel 150 H.P. WIGGLESWORTH ‘“‘TEXROPE” DRIVE. 
@ MANUFACTURED AND SUPPLIED BY ©@ 
& CO. 
FRANK 
WIGGLESWORTH . 
wer ies SHIPLEY, YORKS. «cic shiviey” 
Branch Offices: London, Manchester, Glasgow, Birmingham, Newcastie-on-Tyne, and Abroad. 
! 1400, 











No Timber Shuttering with 


SUPER RIBMET 

















6 GAN ————— : 
ww t - E ¥ sls ve To 3:0" apant os “a 
germ iene 


Um 
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UME 
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The only combined center- 
ing and Reinforcement for 
flat suspended concrete 
slabbing strong enough to 
carry loads up to 200 Ib. sq. 
ft. for spans up to |5 feet. 























ROLLER SHUTTERS 


IN WOOD OR STEEL 














* LIFTS, Hanp on POWER OPERATED No close boarded shuttering required. ; 
No time lost in its erection and dis- Write, phone or call 
* SLIDING PARTITIONS mantling. 
* COLLAPSIBLE STEEL GATES Super Ribmet can be supplied insheetsup THE EXPANDED METAL 
to 16’ 0” long and from 2’ 2” to 4’ 0” wide. 
* STEEL AND ARMOURED Super. Ribmet forms a perfect “Key”’ for COMPANY LIMITED 
FIREPROOF DOORS 3735 plaster finish. We have a Super Ribmet 
scientifically proportioned with an eco- BURWOOD HOUSE, CAXTON ST., S.W.! 
G. BRADY & CO. LTD., ANCOATS, MANCHESTER 4, ENGLAND | Domica! sectional area for any thickness PHONE WHITEHALL 1736 
LONDON : TEL. COLLYHURST 2797/8 BIRMINGHAM : és . 
rn ae * neg eg Send us particulars of your requiremerts. Established over 50 years 


AND AT MONTREAL, CANADA. : We have a Super Ribmet to fit your job. 








6913 
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| TAYLOR & HUBBAR 
; SICES™” Tamphane No 
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WAREHOUSE CRANE 








| FIXED ELECTRIC 
T 


motor electric, full circle; | | 


‘wo 
; slewing, duty 2tons at 20ft.radius ; | 








¥+IMMEDIATE 
CAPACITY 


Spiral bevels are quieter 
than straight bevels at 
highspeeds because the 
full length of each pair 
of teeth engages pro- 
gressively, and the load 
is transferred gradually 
to the next pair. 

Impact loads are 
reduced, vibration dis- 
appears and _ tooth 
loading is greater. 
The spiral teeth main- 


| CUTTING TOOLS” SYM “ward FacinG AlLovs 


CROSSLEY DIESEL 


HEAVY COMMERCIAL VEHICLE ENGINE BUILDERS 
FOLLOW AERO ENGINE PRACTICE 


For many years 
hornycroft,Leyland,A.E.C. 
(Petrol) and Morris-Com- 
mercial engines have been 
fitted with ‘Stellited ”’ 
valves and valve seat inserts 
for long life between 
overhauls. 


“ STELLITED” 


VALVES ) 
AND VALVE SEATS DELORO SMELTING & REFINING CO. LTp, 


(OF CANADA) BIRMINGHAM. 








DELOR TELLITE 











bl uso % 3000 Bip 


The engine illustrated is a typiq) 
four cycle, high speed Diese) 
which has been responsible {or 
much of the smooth working 
many Government undertakings 
where, in both marine and lan 
installations, hundreds of thes 
engines have given entire satis. 
faction. This type is built from 
14 to 120 B.H.P. 


CROSSLEY BROTHERS LTO, 


OPENSHAW * MANCHESTER. 


tain the lubricating oil A Office: . 


film better. 


AVAILABLE 


HOWARD ST., WC 


co. LINWOOD ™ PAISLEY 














DEMANDS FULL USE OF 
NATIONAL RESOURCES 
The reputation of Alfred Allen & 
Son Ltd. needs no advertisement. 
Up-to-date and efficient methods 
have brought world-wide acknow- Hoppers, Chutes, 
ledgement of the high quality of — _ Li = 
their workmanship—a fact of which py Alt ee 


; Constructional 
they are justifiably proud. Steelwork. 


Alfred Allen 


AND SON LIMITED 





WER GORNAL, Nr DUDLEY 


London Office: 23 Lawrence Lane, E.C.2. Telephone: Kelvin 2978 














PLINGS 
FLEXIBLE “JTEEL- HAW COU 


The ‘Steel-Shaw” Flexible Coupling accommodates instantly all errors 
in alignment, absorbing shocks and stresses, damping out vibrations and 
at the same time allowing free end-float under load. The reason lies in the 
design of the springs and the grooves. Herein resides its outstanding merit 

Patent Number 34664! (Patented in Foreign Countries) 4148 


STEELE & COWLISHAW LTD., Engineers (Dept. No. 17), 


Cooper Street, HANLEY, STOKE-ON-TRENT. 
LONDON OFFICE: 329, HIGH HOLBORN, W.C.!. TELEPHONE: HOLBORN 6023. 


ee 
MATHER & PLATT LID. MANCHESTER IO 


bis  —— 
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THE 


TURBINE FURNACE 


has a reputation for 


FUEL ECONOMY 
BOILER EFFICIENCY 


and the ability to give 
LARGE STEAM OUTPUT 
with 


ALL CLASSES OF FUEL 


THE TURBINE FURNACE CO. Led. 





238b, Grays Inn Road, London. W.C. 








WELLINGTON 


OAKEY’S 


GENUINE 


EMERY 





FOR GRINDING, POLISHING AND 
LAPPING FERROUS AND NON- 
FERROUS METALS IN THE 
ENGINEERING & ALLIED TRADES 


MANUFACTURED BY 


JOHN OAKEY & SONS, LTD. 
Wellington Mills, Westminster Bridge Road, London, S.E.1 


Telephone: WATerloo 4206 ( 3 lines) 
Telegrams: OAKEY LAMB LONDON 












g 


ACCURATE RECORDING 


INSTRUMENT 


GARTH ROAD - LOWER MORDEN - 


SURREY 






































RE-USE 
YOUR EXHAUST STEAM 
FOR MANUFACTURING PURPOSES 
BY REMOVING THE OIL WITH ONE OF OUR 


“DUAL” SEPARATORS 





HOLDEN & BROOKE, L™ 


SIRIUS WORKS, MANCHESTER, 12 


66, VICTORIA STREET, LONDON, S.W.! 
¢ 


Centrifugal Pumps, Heat Exchange Plant, 
Exhaust Silencers, Injectors, Ejectors, 


Steam Traps, Welded Steel Tanks and Shells. 
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We can still 
supply... . 


...for 
essential purposes 


JOSEPH STEPHENSON & CO. (London) LTD. 


65 SOUTH MOLTON STREET, LONDON, W.1 


jFTING 5% / CHuc 
LITE AN Clune 


. CLUT 
“Gum 


ESTABLISHED 1880 


Telephone : 
BEDFORD 2490 


“ GRAFTON’ BEDFORD 


GRAFTON CRANES LTD., 
BEDFORD. __... 


ENGINEERING. 


- Anchor Winch 

Welded Pressure Vessel to 
A.S.M.E. Code 

Welded Turbine Casing 
Welded Steel Buoys 

Class | Fusion Welded Pressure 
Vessel 

Meehanite Base for Water Gas 
Generator 

Top of Lime Burning Kiln 
75-ton Hot Metal Ladle 

Tops of 2 Blast Furnaces 


! 

2. 
3. 
4 
5. 
6. 
7. 
8. 
9. 


( ) ASHMORE, BENSON, PEASE & CO., LTD. 


STOCKTON -ON -TEES 


WC aa i aiadais | WEIGHBRIDGES AND 
|| WEIGHING MACHINES 


New Designs at Competitive Prices 


E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd., DEWSBURY 


PUMPS 


fo eB 


HAMWORTHY. ENGINEERING CO. LTD., POOLE , 





ing and Mar 
Send for interesting Book'et N.23. | 


WHEELS AND AXLES, ROLLERS, 
PULLEYS, PROP-WITHDRAWERS. 
LABOUR AND OIL SAVING APPLIANCES. 


4089 
SHEFFIELD 


: COLLIERY 


REQUISITES 


HADFIELDS LTD., EAST HECLA WORKS, 
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aa ail THE 
CLYDE STRUCTURAL IRON CO., LTD. 
Clydeside Ironworks, Scotstoun, Glasgow 


HEAVY DUTY EQUIPMENT... : 


DESIGNED AND BUILT 
BY BROWNHOIST 


Right: This Brownhvist 40 (short) ton 
Diesel locomotive crane easily swings 
an army boat to flat car after trial run 
on the Great Lakes—one of the arteries 
of America’s pulsing industrial heart. 
All over America and in many parts 
of Britain, Brownhoist equipment is 
dcing a better and faster job of material 


handling with less man-power. 





Brownhoist equipment literally moves moun- 


tains—mountains of material required to keep 
steel mills, industrial plants, and shipyards 
going at top speed. The electrically operated 
Brownhoist dumper at ak for example, handles 
100-ton (short) coal cars like toys, spilling their 
contents into bins. Write for further facts 
about equipment to solve your material handling 


problems to Industrial Brownhoist Corporation, 


Bay City, Michigan, U.S.A. 








* 2159 


MANUFACTURERS OF 


Iron Steel Roofs, Buildings, 
Workshops, W&c., &c. 





PRESSURE AND 
»\|\WACUUM GAUGES 


®, +p Of 
LM Wha Cal Cues 


THOMAS HUNT & SONS, 


Albion fron Works, ~ 
Westbridge Road, Battersea, S.W.I1 


Makers of woes machines and parts 
since 1854. 

















The Luton En: 


PRINCESS ST., L 


PATTERNS 


Accuracy & Punctuality Guaranteed 


For PUMPING & 
CIRCULATING 


“Or 


' Sele jaioclioeten: 
STANDS 
tide Stockoert, ENetaND_UNRJ VALLED 


Ut 


Craven Bros. Crane 


| FURNACES AND BURNERS FOR © 
ALL INDUSTRIAL PURPOSES 


| MANCHESTER FURNACES (1934) Ltd. 


| Globe Works 


throne Pattern tern Co., 















cranes 


t¢. Loughborough 





ASHTON NEW ROAD, MANCHESTER, I. 


ABBOTT & CO. (Newark) LTD. 


“BOILERS” 


NEWARKE Os we) 


Abbott. Newark 34. Tel. N 


| S€e displayed“Advertisement, Page 








THE MOTHERWELL BRIDGE aw ENGINEERING CO., LTD. 








00 HEAD OFFICE & WORKS oo 
0 MOTHERWELL D 
Tel. Address: “ BRIDGE " MOTHERWELL 
Tel. Numbers: 40, 41, 42 


| —————=3 ee 


BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS.: 
DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 
WATER TANKS. TROUGHING. 





New Clyde Bridge—Motherwell 





EGYPT 
NEW ZEALAND REPRESENTATIVES ABROAD EGYPT 

HYDRAULIC PRESSED WAGON NEILL, CROPPER sows AFRICA ; THE Evang’ . 
END. SLEEPERS. GUTTERS. JOHANNESBURG CAIRO 





oo LONDON ADDRESS: oo 
Oo 82, VICTORIA ST., S.W.1 Oo 
Tel. Address :“‘“MOBRICOLIM” SOWEST LONDON 
Tel. No.: 4183 Victoria 








BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 
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| WBOSS> SPECIALTIES 


Pressure Gauges Reducing Valves Steam Traps 
Water Gauges Expansion Joints Lubricators 
Safety Valves Calorifiers Separators 
Air Fittings Injectors Float Valves 
| BRITISH STEAM oP tie = 
BEDFORD STREET, LEICEST' 
STOCKS AT: Leicester, !London, Lncrpesl' Whiteo 
jasgow, Bristol, Manchester & Newcastie/Tyne 












BULL'S METAL& MELLOID Co. 


Heap OFFICE AND WORKS: —_ 
YORKER. GLASGOW, W.1 
TELEGRAMS , Ye 


BULL'S METAL.—Propellers, Bars, Sheets, Pumps, | © 


Bods, Valve Spindles, Condenser Stays & Plates, &c. 
MELLOID. (Reg. Trade Mark and Patented. }—Con- 
denser Tubes, ling Tubes, Boiler Tubes, Stays 
and Plates, Fire- Box Plates, Bars, Sheets, V alv es, ro 

WHITE METALS. —Babbitt, Plastic, &c. 





MORRIS 


BOILERS 


Herbert Morris Ltd Lougt borouen 











SCRIVEN 


MACHINE "TOOLS 


GROSTHWAITE FURNACES & SCRIVEN 
MACHINE TOOLS LTD. 


York Street lronworks, Leeds, 9, 





KY ae top those air KY ae and 


“Cloxo boxe ASBESTOS 


FURNACE 


CEMENT 
THOMAS & BISHOP LTD - 39 ARTHUR RD- LONDON-S-W-19 


BRAITHWAITE 


PRESSED STEEL TANKS 


BRAITHWAITE & CO., ENGINEERS, Ltd. 





London Office : Temporary Address : 
23, KINGS HOUSE, HAYMARKET, S.W.1 
Telephone : WHI 3993.Telegrams : Bromkirk-Phone 











ARC WELDING 


Downhand ELECTRODES Vertical 


ft] verhead 


REG. TRAD! 


— Sensis = 
+ PRR TE Fess Be eS = we yh 


nag Vai Ye — 


RADIAN and VORTIC are two of the latest 
Quasi-Arc electrodes, developed especi- 
ally to give consistent first-class service 
te the shipbuilding and engineering in- 
dustries. 


THE QUASI-ARC COMPANY LTD. Head Office & Works: 


TELEPHONES : BILSTON 41905 (SIX LINES) 


3596 





Geo. sptrancoas-otted & Co. 










HODGSON STREET, 
wae) SHEFFIELD, 3 


Portable Loader 


ELEVATORS & CONV EYORS | 


THE 





» 1945. 


- RADIAN VORTIC 


ARC WELDING 
ELECTROBES 





rn Ne See Ons te aaa 2a 


Quasi-arc electrodes are backed by an excellent technical ; 
service, based on 33 years’ experience in manufacturing elec- ' 
trodes and arc-welding equipment. Write for details of full range 


BILSTON. Staffordshire. 















ge “ 
oe YW 10) 10) 4°13 
Conveyor \S LTD. FOR MEASURING BOILER-FEED WATER 
Sete vara q SCures ENGINEERING WORKS, 
since 1906 7 , 





Perit eee 
The Automatic Disposal of 








COLLIERY ¢ WASHERY 
a DIRT Niel 
. . is efficiently performed b 
WHITE SPECIAL PLA 
idelela, ss combining Automatic Tippi : : 


f 

of Dirt whenever require 

together with Automatic Gripping 
and Automatic Unslipping 

: of the endiess wire travel 

ling rope by means of 

































































R. WHITE & SONS (Engineers) LTD. 


Railway Engineering Works, 
Widnes, Lancs. 
WIDNES, 2428. “RAILS WIDNES. 
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PECKETT’S 
LOCOMOTIVES 


or au. SIZES AND GAUGES 





PARTICULARS ON APPLICATION. 





PECKETT » 


BRISTOL 


SONS Lyoo.. 


Telegraphic Address: ‘“ PECKETT, BRISTOL.” 
London Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, $.W.!. 












3966 
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Buy British | Industrial instruments 
made in Luton. 


GEORGE KENT LTD. LUTON AND LONDON 











GTAGTIGTS EMT 
cal ES 






















ink Ban 
a. O07 WASTE! 


No waste of time because patented unit con- 

struction makes replacements a matter of seconds 
without dismantling bearings ; no waste of stock, 
because Brammer Belting is quickly detachable in 
link units, ensures minimum required lengths and 
matures with keeping. Speed output with lower 
costs by fitting Brammer! 


H. BRAMMER & CO. LTD. 


EAST STREET MILLS, LEEDS, 9 
Telephone: 32088-9. 4096 


A.C. and D.C. 
PROTECTED. DRIP-PROOF 
WATERTIGHT or FLASHTIGHT 
MAGNETS. SELF - ADJUSTING 
SHOES. FERODO LINED 345 


ELLISTON, EVANS & JACKSON 


LONDON AND. ” BRIDGWATER. 



























YOU SIMPLY CANNOT DO WITHOUT HAND LIFTING TACKLE—SO 
WE SPECIALIZE IN IT 


























-- HYDRAULIC LIFTING JACKS.... 
OF VARIOUS TYPES 
YOUNGS UIEFTING APPLIANCES) Ltp. 
RYLAND STREET WORKS, 
BIRMINGHAM. 
Telegrams: OLDENS, BIRMINGHAM. Telephone: EDGBASTON 2301. 
MANUFACTURERS of . 
CHAIN AND ROPE PULLEY BLOCKS CRAB WINCHES - CRANES_=- 
HOISTS - SCREW AND HYDRAULIC JACKS - OVERHEAD TRAVELLERS 
ALSO HAND AND MOTOR DRIVEN HYDRAULIC PRESSES AND FORCERS 




















JIM CROWS - PUNCHING BEARS - GENERAL CONTRACTORS’ TOOLS, &c. 





WRITE FOR LIST No. 19/61 4147 














y WES 







The 
Mecgeesgerseree THE MINING QUARRYING & CEMENT INDUSTRIES 


GRINDING, SCREENING, STORAGE, HAND! 


/ERNEST NEWELL & CO. LTD., MISTERTON via DONCASTER. ENG. 


4146 C.H. 
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CHAINS 


FOR ALL PURPOSES 


LARMUTH & BULMERL” 
SALFORD, LANCS. — 


















































/ 
| 
| 
| 









‘ADASTRA 


SECTIONAL STEEL 


RADIO 
MASTS 


1d tar Latalogue EG/FFO 
POLES L! 
YBURN ROA 


BIRMINGHAM 24 











TIPS S TIPPED TOOLS 


for Machining of Hard 
Alloys—Gives Higher 
Cutting Speed—Smoother 
Finishes—Longer ToolLife 
WRITE FOR DETAILS DEPT. K. 


GALEX 


TIPS AND TOOLS 


for cutting Cast 
Iron and non- 
ferrous materials 





























FOR 
PROPULSION AND AUXILIARY 
DUTIES 





24 TO 72 B.H.P. AT 1000 R.P.M. 
60 TO 320 B.H.P. AT 900 R.P.M. 





GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, W.3 


Telegrams : ‘*Glengine, Glasgow.” 4141 


























EFFICIENT 
POWER 


TRANSMISSION 
AND 
MAXIMUM 


ECONOMY 


TEON BELTING 





inti m@ =t\y\ 
WATERPROOF : TT Tite 
FLEMING, BIRKBYs GOODALL‘ 


RESISTS HEAT 

TENSILE 

STRETCHLESS.. 

WEST GROVE MILL, HALIFAX, Eng. | 





————, 
































McLAREN-RICARDO 
DIESEL ENGINES 

20 to 176 B.H.P. 619 

J. & H. McLAREN, LTD., 

Midland Engine Works, LEEDS |0 

















Theres &@ plate iw ~ 
your werleshop for YK 
DOUGLAS Lawson 4/Q 
PULLEYS... 

& ry (WRITE 

DOUGLAS, LAWSON S } FOR 
BIRSTALL. ‘LEEDS A Par incocus 











@ PIPEWORK AND COILS 





H.P. & L. P. STEAM MAINS. 
PROCESS PIPING FOR INDUSTRIAL 
AND CHEMICAL PLANT. 


SIMMONS & HAWKER LTD. 


POINT PLEASANT, WANDSWORTH, LONDON, S.W.18 


ORIGINAL MAKERS 
OF LAMP LOWERING 
& SUSPENSION GEAR 














War ice, Admiralty, Air Ministry, Post 
on Office, etc, etc., Lists, ; 
4102 











a 
e 
] 





— 


— 
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Cites 


Wanted Li 


‘ 4 ° 
(\hartered Mechanical Engin- 
EER, M.1.Mech.E., desires contact U.K. 
grm of Consultants, Exporters, Builders or Manu- 
Soere rs desiring keen personality with iniative and 
offering position of responsibility. Advertiser has 
wide technical and commercial experience Home and 
jndia in General Engineering and Factory Manage- 
ment, including transportation by land and water.— 
mx V 381, Offices of ENGINEERING. 


(jhartered Mechanical Engin- 


EER, 36, with technical and commercial 
executive experience connected with mechanical 
handling and contractors’ plant, SEEKS CHANGE. 
Experience covers market-surveys, sales, develop- 
ment and design, production, works management .— 
BOX V 382, Offices of ENGINEERING. 

M.I.N.A., 


Ship Inspector, 
M.I.Mar.E., 20 year’s experience in Supe, 
vision of passenger and cargo vessels, suction and 
pucket dredgers, hopper barges and tugs, now 
available for inspection work in Clyde district. 
‘Ould act as local inspector for London consultants. 
—BOX V 344, Offices of ENGINEERING. 


d from Page 60 























WANTED. 





ld Cars Wanted for Overseas 
TRANSPORT. High prices paid for any 
SEVEN SEATER, of low mileage and not earlier 


than 1933, except Rolls-Royce from 1930. ALSO 
REQUIRED FOR URGENT WORK, any 30-h.p. 
ROLLS-ROYCE. Up to £1500 paid. £1250 for 
recent Buick, Austin, etc., limousine.—Write, 
MOBILE UNITS (Utility Conversions), Hove, 
Sussex. Wire “ Ambulancon,” Hove, or ‘phone 
Hove 7104. y 323 





Always offer your redundant 
stocks of 
BOTTLES, JARS, TINS, PRINTED or PLAIN 
WRAPPING PAPER, CARTONS, WOOD BOXES 
and all other packaging materials to 
CONTAINER RECLAMATION CO., 
65, Portland Place, London, W.1. 
Tel.: WELBECK 4485. 
Their national organisation CLEARS LARGE and 
SMALL QUANTITIES QUICKLY, PAYING TOP 
PRICES. TERMS CASH. 3862 








[ynamometer Wanted. 
SECOND-HAND HEENAN & FROUDE 
or other maker. Any capacity between 800 and 
3000 b.h.p. at about 1000 r.p.m. Full particulars 
with capacity curves, price, stating whether reversing 
or non-reversing, etc., to BOX V 388, Offices of 
ENGINEERING. 








WORK WANTED. 





(ost Consultant and Financial 

Accountant, qualified, Factory Organisation 
and Production Control, first-class industrial experi- 
ence, is available to take over further engagements.— 


X V 280, Offices of ENGINEERING. 
N achining, Centre Lathe 

TURNING and MILLING, medium sizes, 
accurate work, small lots or quantities. —THE 
LONDON ELECTRIC FIRM, Brighton Bead, 
8. Croydon. 








L.cS®: Lea., 


FIDELITER WORKS, 
LONDON COLNEY, 
HERTS. 
London Colney 3113-3114. 
Please send us your enquiries for 
CAPSTAN WORK, 
MILLING, 
DRILLING, 
GRINDING 
and ASSEMBLIES. 
On A.I.D. Approved List. Vv 209 





A 8 group of Experienced and 

well - te Engineeri: Draughtsmen, 
will accept PART-TIME DESIGN DEVELOP- 
MENT on DETAILING WORK.—BOX V 334, 
Offices of ENGINEERING. 





SPECIALISTS IN 
PRECISION 
ENGINEERING 


We are cebpeumipnee to carry this out 
economi from the idea to the 
finished product. Our service includes 
a first-class ng Office, Drawing 
Office and Toolroom, and our works is 
completely equipped with with Ward Cap- 

Milles ‘all types of f Churchill Grinding 

illers, of Chur: rin 

iechines, of ll the usual subsidiary 
machines. We invite your enquiries 
for High-class Precision Production. 
A.L.D. Part 1. Est. 1908. 


W. H. FROST & CO. LTD., 


BARDEN LANE, BURNLEY. 
Tel.: 3175 (3 lines) 


ENGINEERING. 
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iles & Kaye, Ltd., (00, 

Southampton Row, London, W.C.1. Hol- 

born 6858. Specialists in Commercial and Industrial 

Photography for over 60 All von of 
photographic work entextaben V 196 


Designer (London) who has 


held responsible positions, including Chief 
Designer with large firms, and is practical, accurate, 
ingenious and quick, REQUIRES FREE-LANCE 
WORK. Desi completed and detailed.—Write 
“Y¥.C.,” c/o CHARLE BARKER & SONS LTD., 
31, Budge Row, E.C.4 V 376 


persia Work Connected with 


all classes of machine, prototypes and general 
mechanical handling equipment, by qualified expert. 
Ingenious mechanisms a speciality. Drawings 
a a4 prepared by chartered engineers.—BOX 
383, Offices nf ENGINEERING. 




















See also Page 3 
REPRESENTATION. 
EK ngineering Manufacturing 
_4 and Sales Company with established clientel 


PATENTS. 


fpyhe Owner of British, 


American and Canadian Patents relating to 
“ Adjustable Bench Drilling Jigs,” of a type required 
by all Engineering firms, is desirous of entering 
into negotiations for the sale of the Patents outright 
or granting Licences thereunder——BOX V 341, 
Offices of ENGINEERING. 


r te Proprietors of the Patent 


No. 522906, for “‘ Improvements in or relating 
to Tire Chain,” are desirous of entering into arrange- 
ments by way of Licence and otherwise on reasonable 
terms for the purpose of exploiting the same and 
ensuring its full development and practical working 
in this country.—All communications should be 
addressed in the first instance to Haseltine Lake and 
Co., 28, Southampton Buildings, Chancery Lane, 
London, W.C.2. V 378 


[the Proprietors of the Patent 


No. 501262, for “‘ Improvements in or relating 
to Buckles,” are desirous of entering into arrange- 
ments by way of Licence and otherwise on reasonable 
terms for the on of exploiting the same and 
ensuring its full development and practical working 
in this country.—All communications should be 
addressed in the first instance to Haseltine Lake and 
Co., 28, Southampton Buildings, Chancery Lane, 
London, W.C.2. V 379 











FOR SALE. 
9-ton Butters Full-Power 


ELECTRIC DERRICK, 60 ft. Jib, AVAIL- 
ABLE FOR IMMEDIATE DISPOSAL.—BOX 
V 336, Offices of ENGINEERING. 


L pmited quantity Solid Rub- 
BER-TYRED STEEL WHEELS in 
excellent condition, 16 in. dia., with solid rubber 
tyres, approx. 1} in. thick by 2% in. wide by approx. 
19 in. overall. Fitted with ball races 14 in. bore. 
Ideal for Portable Plant, Concrete Mixers, Crushers, 
ete. Price 60s. per pair, delivered; £5 10s. per 
set of 4, delivered ; or pro rata. Cash with order.— 
REYNOLDS, Mann P' ace, Domestic Street, So 

361 











vailable, large quantity 

SUPER QUALITY CYLINDRICAL 
WAXED BOARD COMPOSITE CONTAINERS, 
metal top and bottom, 5in. diameter by 22in. ; 15in. 
by 30in.; 15 in. by 17in.; 12in. by 21 in.; 18 in. 
by 21 in.—Details BOX 814, CONTAINER RE- 
CLAMATION CO., 65, Portland Place, W.1. Wel- 
beck 4485. V 398 





See also Page 3 











NOW AVAILABLE to REPRESENT in UNITED 
STATES and CANADA, MANUFACTURER OF 
PROCESSING MACHINERY AND EQUIPMENT 
adapted to the Chemical, Oil and Food Industries 
either on royalty basis or outright purchase of 
patent rights.—Address, UNITED STEEL OF 
AMERICA, Office No. 6314, 30, Rockefeller Plaza, 
N.Y. City. 


Fe-—Manufacturers Agent 
4 OPEN TO REPRESENT BRITISH at 
FACTURERS in this territory —JOHN 

RICHARDSON, 43, Lower Dodder Road, Rath. 
farnham, Dublin. "Phone Dublin 96095. V 343 








MACHINERY WANTED. 


BUSINESS OFFERS. 





Wanted, 1250 / 1750 - kW. 


TURBO-ALTERNATOR, 190 lb. wos 
pressure, temp. 630 deg. F., alternator voltage 
volts, 3-phase, 50 cycles, ” complete with surface 
condenser, pum etc. Preferably of ALLEN 
manufacture. ALSO 300-kW. DITTO SET, 190 Ib. 
pressure, 6600 volts, 3-phase, 50 cycles. 

Both sets must be of fairly recent manufacture, 
and in good condition—BOX V 293, Offices of 
ENGINEERING. 





See also Page3 











GEIl 


STEAM TRAP 


WILLIAM GEIPEL 


Lr D., 


PEL 


3975 
WORKS BERMONDSEY STREET 3.61 





SMOKE 





GAS MASKS. 


Telegrams : ‘‘ SIEBE, LAMB, LONDON.” 


DIVING APPARATUS 


SUBMARINE APPLIANCES. 


for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 
SELF-CONTAINED OXYGEN 
BREATHING APPARATUS. 


DUSTITE MASKS. 
FIRST AID and all other 
SAFETY AND PROTECTIVE DEVICES. 


SIEBE, GORMAN & CO. , 
“‘Neptune”’ Works & 187, Westminster Bridge Road, London, S.E.1 


4219 


and all other 


HELMETS 







LT D., 


Telephone No.: WATERLOO 6071 (3 lines 





Smedley Brothers 


REVOLVING or 
STATIONARY PAN 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 


Mixers 


Edge Runner Grinding Mills 


of all kinds for all purposes 
to drive by Belt or 
combined with 








Steam, Oil 
or 


or 





Petrol Engine 


. Electric Motor. 


td, BELPER 
DERBYSHIRE 
ENGLAND. 








ngineering Concerns 


seeking 
NEW HOME AND OVERSEAS MARKETS or 
EXPANSION OF EXISTING SALES to 
ABSORB PRODUCTION CAPACITY 
are invited *, contact or W. A. SMITH, 
M.I.Mech.E., F.Inst.F., OWNSEND HOUSE, 
GREYCOAT PLACE, LONDON N, §8.W.1, who 
advises a assists ad necessary. Recently returned 
from Continent and released from Forces. Vv 279 


anting to Buy a House ? 
Do your realise that you can buy your 
house AND be personall iy insured for 20 years at 
LESS THAN IT COSTS TO BUY YOUR HOUSE ? 
—wWrite, without obligation, ROBERT COLES, 
Norfolk House, 7, Laurence Pountney Hill, LON- 
DON, E.C.4. Tel.: MANsion House 2988/9. 
V 395 











MISCELLANEOUS. 


Dg re Technical Books 
Secondhand) wanted i press. 
TTRACTIVE CASH ig Call, Third Flost 
$56. Oxford Street, W.1, or “ STONELEIGH,” “a 

St. George’s Avenue, ‘Weybridge P 48: 











BLACK OUT 
REMOVED 


WITH 
PT. 2/3 





ION-CORROSIVE QT. 6/9 
CAUSTIC 1 GALL. 24/9 
acID ALSO IN 5 GAL. 

DRUMS 





Will remove all paint, 
enamel and cellulose 
from any surface. 


Distributed by: 
WILLIAM CLARK 


(SPARE PARTS) LTD. 
NOBBY HOUSE, ELGIN AVENUE 
LONDON, W.9 
Manufacturers: 

BACO MOTOR PRODUCTS 
ALPERTON IDDLESEX 








. 














ENGRAVING. 


NAME AND INSTRUCTION PLATES, 
PATTERNS, SCALES, DIES, PUNCHES 


VAN DER VELDE Ltd. 


PILGRIM ST., NEWCASTLE-ON-TYNE 















RESISTS CREATEST HEAT 





PATCHES eects EFFICIENTLY 


FREE 


ts like R 


ONX: BR ee FURNACES | 


CURTIS 
A] C Panne 





3536 
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Classified Advertisements continued from Page 3 
DIRECTORSHIPS. 
(apital.—Chients with £2000 


to £5000 each for investment want Active 
and non-Active Partnerships in new or established 
businesses connected with Engineering or allied 
Industries.—BOX V 384, Offices of ENGINEERING. 














PUBLIC APPOINTMENTS. 





THE UNIVERSITY OF MANCHESTER. 


plications are invited for 

t of ASSISTANT LECTURER IN 

CIVIL ENG NEERING. Stipend £350 per annum. 
Applications should be sent aie ble by January 
14th, 1946, to THE REGIST THE UNIVER- 
SITY, MANCHESTER, 13, from whom further 
particulars may be obtained. V 377 





Qenior Irrigation Engineers 
REQUIRED for the Directorate-General of 
Irrigation, IRAQ, for one tour of 3 years. Candi- 
dates must be Chartered Civil Engineers with experi- 
ence inirrigation. Salary Iraqi Dinars 120 a month 
plus high cost of living allowance I.D. 24 a month. 
(i LD. = £1.) Free passages. is are not 
pensionable but there is a Provident Fund. 

Write quoting E.1817A to MINISTRY OF 
LABOUR AND NATIONAL SERVICE, Appoint- 
ments ment, T land § tif Register, 
Room 572, York House, Kingsway, London, W.C.2, 
for application form which must be returned com 
pleted by 18th JANUARY, 1946. V 390 








STAFFORDSHIRE EDUCATION COMMITTEE. 


COUNTY TECHNICAL Spree: 
WEDNESBURY 


A pplications are invited for 

TWO PERMANENT FULL-TIME POSTS 
in the ENGINEERING DEPARTMENT with 
duties ‘mainly in the Junior Technical School. 
Candidates should be able to offer combinations of 
the following :—Mathematics, General Science, 
Woodwork, English — For a suitable 
—_ one of these posts may be considered as of 

Special Responsibility ” k ae an allowance of 

£50 above Burnham Scale. 

Application forms, and further particulars of the 
a may be obtained from the under- 
signed, id bé returned not later than 
19th JANU ARY, 1946. 

F. A. HUGHES, 
Director of Education. 
County _—_ Offices, 


STAFF Vv 309 








APPOINTMENTS OPEN. 





Seiaahh 


when g testimonials to forward 
copies and NOT originals. 


IMPORTANT 
None of the vacancies in these columns relates to a 
man between the ages of 18 and 50 inclusive or a 
teamate dehecen the agse af 18 dnd 40 Gnshuaive, unions 


pF ater wy of the Control 
Engagement 1945, or the vacancy is for em- 
¢ sane compied foo in that Order. 





It is 








DEPARTMENT OF AGRICULTURE FOR 
SCOTLAND. 


Vacancies for Two Temporary 
SURVEYORS. Duties will include Field 
Surveys, preparation of maps of land and drawings 
of buildings from field notes, d ing of proposed 
works, preparation of schedules (bills of quantities) 
and specifications, arr: of contracts for execu- 
tion of works, supervision of erection and measuri 
up on completion of works, valuation of variations 
on contracts, checking and ‘adjusting of contractors’ 
accounts and preparation of final statements of costs. 

Candidates must have passed either (1) the Final 
examination of the Chartered Surveyors’ Institution, 
or (2) Professional examination, Second Division, of 
the Faculty of Surveyors of Scotland, or (3) the 
Final cxeeaeetion of the Royal Institute of British 
Architects, or (4) the Associate Membership examina- 
tion of the Institution of Civil Engineers, or (5) must 
have qualified by examination for a University degree 
of B.Sc. in Engineering or its equivalent. 

REMUNERATION: £250 per annum (under 

age 25), £275 to £500 per annum according to 
pa em (age 25 or over) plus War Bonus, 
present rate £60 per annum. 

Write quoting 026A to MINISTRY OF 
LABOUR AND NATIONAL SERVICE, Appoint- 
ments Department, Technical and Scientific Re r, 
Room 670, York House, Kingsway, London, W.C.2. 
for application form, which must be returned oe 
pleted by 12th JANUARY, 1946. V 391 





OVERSEAS EMPLOYMENT. 


G tation Superintendent 
REQUIRED by the GOVERNMENT OF 
STERRA TEONE for the Public Works Department 
for one tour of 12 to 24 months with prospect of 
permanency. Salary, £500 rising to £600 a year plus 
separation allowance for married men between £84 
and £204 —— to number of children. Outfit 
allowance £60. quarters. Candi- 
cogueniog har ticeahip and "caperience 
e ing appren’ have had e lence 
< pe ane tube botlers, = turbines and 

ese gi of taking charge of a 
small power station. 

Applications, which must be in ip = stating 
date of birth, full details of qualifications and experi- 
ence, including present employment ; Identity and 
National Service or other registration particulars, 
and quoting reference No. F.A.227, should be 
addressed to THE MINISTRY OF TABOUR AND 
NATIONAL SERVICE, London Appointments 
Office, 1-6, Tavistock Square, London, W 1# 

V 400 








H22 ineering Assistants—Civil 
(SENIOR AND JUNIOR) REQUIRED by 
THE CROWN AGENTS FOR THE — 
for their Engineering Designs The 
1 pee yo carry a scale of salary of £200 > 4 “£18— 
per annum (Junior) with a higher scale of 
£400 x £18—£525 per annum (Senior). Commenc- 
ing fixed according ey eng experi- 
ence, and age. Civil Service War Bonus, at present 
£60 per annum, payable. The posts are not pen- 
sionable, but there is an Office Gratuities Scheme. 
DUTIES : Calculations, Designs and Specifica- 
= of Steel soneral etvid rae S Bridges and 
"QUALINIOATION. Do maa design work. 
CATIONS (SENI R): Candidates must 
be a class draughtsmen and have had considerable 
experience in a Civil Engineer’s or a Structural 
Steelwork firm’s drawing office. They must be 
ble of detailed designs of and 
: some reinforced concrete ex 4 
ence would be an advantage. They should 
— the Associate a. examination of the 
itution of Civil E or hold equivalent 
exem degree. (Ref. No. E.2134A. 
QUALIFICATIONS “(JUNIOR) : Candidates 
should have spent at least one year in a Civil En- 
gineer’s or Structural Steelwork firm’s dra office 
and have had some experience in steelwork design : 
some experience in Railway Permanent Way details 
would be an advantage. They sroals have passed 
Parts A and B of the Associate Membership examina- 
tion of the Institution of Civil Ts or hold 
equivalent exempting degree. (Ref. No. E.2135A.) 
Write quotii priate reference number to 
MINISTRY O BOUR AND NATIONAL 
SERVICE, Technical and Scientific Register, m. 
572, York House, Kingsway, London, W.C.2, for 
application form, which must be returned completed 
by 24th JANUARY, 1946. Vv 401 


Fae 


Technical Assistant, with good 


Technical Education, pat a 
sagen " aEQuinE» = LONDON 
assist in of Estima 


r Steam Plant. a oy 
sta age, education, 


ing ex and ary 
required, to COCHRAN & &°b,, Annan, LIMITED, 
34, Victoria Street, LONDON, 8.W.1 V 345 


Works Engineer Required by 


established firm of Engineers manufactur- 

ing peory plant for steel and other industries to work 

as Assistant Works Engineer but to be 

cua of — full charge shortly. Salary —< 
£550-£650 according to pon F meron a Mechani 

eltctrical and elementary civil engineering knowledge 
required.—_ BOX V 385, Offices of ENGINEERING. 


ualified Water 


REQUIRED, A.M.LC.E., or equal, for the 
tion of ASSISTANT WATER SUPERINTEN- 
ENT in KHARTOUM. Practical experience of 
Water Filtration, Purification and Distribution 
essential. Age between 30 and 40 years. Com- 
mencing salary £E.450 to £E.550 according to 
qualifications ; unfurnished quarters, electricity and 
water provided or a in ey A oe 
stating experience should be sent to the SECRE- 
TARY, SUDAN LIGHT & POWER CO., AITD., 
Queen’s House, Kingsway, London, W. C2. The 
Ministry of Labour and National Service have given 
permission under the Control of Engagement Order, 
1945, for the advertisement of this vacancy. V 372 


ore FICE, 
Layouts of Boilers 








En ineer 





Exgineer Required ( preferably 

with cement works experience) for service in 
a Crown Colony. Replies treated in strictest con- 
fidence.—Write stating age, experience and salary 
required to BOX V 373, Offices of ENGINEERING. 





orks Manager Required. 


» 

/ 
W Works on western eee aig of London. 
Qualifications, first-class Engineeri trai and 
experience and ability control labour. Activities 
mainly assembly and repair specialised types earth- 
moving equipment. Good excavator or crane man 


or one familiar with engineering equipment used b 
large Contractors likely to have suitable 0 
Write full details, salary required, etc.—BOX V 342, 


Offices of ENGINEERING. 





- ‘ 
Manufacturing Company 
whose works, employing about 1500 people, 
are located on the outskirts of London REQUIRES 
a WORKS MANAGER. 

The works are employed mainly on the manufac- 
ture of light precision equipment. The man ap- 
pointed must have wide experience of modern pro- 
duction methods and works administration and 
will be required to take, under the Board of Directors, 
ae sao responsibility. 

of £1500 to £2000 and an expense allow- 
ance eo & paid to the man appointed. 

Applications, which will be treated in confidence, 
giving full particulars of education, training and 
experience, together with two copies of recent testi- 
monials should be sent to BOX V 392, Offices of 
ENGINEERING. 





Meena and Company, 
invite ications for the 
— TECHNICAL : AGER of 
nt. 


enianey Departme: A 
prefera ae have had experience of 
e meinientines of W 


manufacture, ee 
ducts. The The duties will involve the Initiation and - 


in ions, new departures 
improvements In. desig, any Ay 
existing with 


designs, of ype ye 
existing and new a, ba conduct of technical 
and contractual negoti 
tion of estimates ~T ro 


Eppllcante should be 
between 35 and 50 years old. ir Bremen 
will be treated in contidenee, and should be addressed, 
giving concise, detailed and dated A en and 

technical e experience, with responsibilities ae 
to the SECRETARY. 





Medium sized firm of Con- 


structional Engineers REQUIRES ASSIS- 
TANT MANAGER person appointed must 
be a fully qualified draughtsman capable of estimat- 
ing, designing and detailing structural steel and 
platework, —s of welded soneeastion, 





Commenci: ary offered, £600 —Replies 
requested .oo 7th JANUARY to 3OX V 362, 
Offices of ENGINEERING. 


ie-Maker ead auecks able to 


TAKE CHARGE en Cosre SHOP 
uired in N.W. ion area,— 

No. 148, PHILLIPS ADVER- 
iD. 15, Wilton Road, London, 8.W. fone 


Structural Steel Designer 
REQUIRED, Consulting Engineer’s Office, 
London. Applicants should have sound knowledge 
modern design and be well versed in statics. Know- 
ledge welded structures an advantage. Appointment 
open to keen enthusiastic engineer, offers cositecabie 
scope and advancement. Reply in detail, age 
rience, qualifications, sa .-—BOX v 331, 
icés of ENGINEERING. 





staff. Ot we Bo re 
Please re 
TISING 











rwick, Orr & Partners Ltd., 
invite applications from QUALIFIED 
ENGINEERS for APPOINTMENT to their CON- 
SULTING STAFF. Essential requirements are: 
first class genera] and technical education ; recog- 
nised qualification ; extensive and varied executive 
experience in industry fully conversant with 
modern Production Control Methods. 30-40. 
High level of remuneration commensurate with 
msibilities—Written a: tions in confidence 
giving full address to RWICK, ORR AND 
PARTNERS LTD., 7, Park Lane, London, W.1. V 389 





: 9 ° 
ssistant to Works’ Director | js 
with experience of work and production 
organisation, control As personnel. Rapable of 
any OF Bg ‘or medium-sized Engin- 
eering situated in “the South of England. 
Write, stating e — and required. 
applicant. POSITION PER- 


Pros for sui 
MANENT.—BOX V 318, Offices of ENGINEERING. 





TECHNICAL 
STAFF VACANCIES. 


[the Turf Development 
BOARD invite Bp for 


posts on their technical ‘ollows :— 


CIVIL ENGINEER, with special experi- 
ence in Building, and in the preparation of 
tiniwerat i oape ¢ and contracts, etc. 

Md its equivalent is a 

ion. £500-£600 

ay - r~ A, depending on poe orm and 
experience. 

MECHANICAL ENGINEERS with 
works and design experience. yd 

or its ny is a 


a eapotetin 
on qualifications a experience. 


MECHANICAL DRAUGHTSMEN with 
works training and experience in machine 
design. Remuneration in accordance with 
Association Rates. 

Applications must be received not later 
than 10th JANUARY, 1946, and are to be 
to THE SECRETARY, TURF 
DEVELOPMENT BOARD LTD., 21, 
Fitzwilliam Square, Dublin. Vv 289 





West Africa. Foreman Elec- 


TRICIAN REQUIRED for maintenance 
duties at new factory and power plant installation 
in NIGERIA. Applicants must have served a full 
ap ee, in Electrical Engineering and have 
a wledge and personal experience of electrical 
installations. A.C. generation and distribution for 
high and low tension systems, cable work and 
wiring on factory and domestic power and lighting 
installations and be capable of directing and training 
African labour. Salary from £600 per annum 
according to age and experience. Separation and 


children’s allowances to men. Tour of 21 


eo 
ving full particulars to 
CHARLES BARKER & SONS, LTD., 
Row, London, E.C.4. 


Tanted, Chief Rate-Fixer|, 


Engineering Estebiishme it. pm Ry 
mi 
a knowledge of and jong 
the above. The man py pe must be able, along 
with advisers, to start m of Speen 


Geary wine te gin pos scotg 
ENGINEERING. 


31, ‘Budge 
396 








oquied Assistant to Man- 
Director of well-known Public 
Geupeen, 7 th headquarters in ae —_ 
must be qualified Engineer, experien n produc- 
tion methods ; proved administrative and com- 
mercial ability and tact and energy. A 
commencing salary of £3000 per annum will be paid 
toa man with the necessary qualifications, aged about 
40 years.—Apply in confidence to BOX V 375, 
Offices of ENGINEERING. 


Te 


ssistant Manager Desig 
DEPARTMENT REQUIRED by wel 

known firm of C Engineers, London area 
Applicants must oe bag practical and technicg 
mechanical ‘oe nd; & number of © 
years’ actual mee Ty in the design and layout 
of Chemical Engineering Plant and executive exper, | 
ence in Drawing Office. Familiar with modern : 
structional detail of Chemical Plant essential, 
Salary £600 upwards depending on — ja : 
Apply BOX c 


397, Offices of ENGINEERING. 
onstructional Engineeri 


DRAUGHTSMEN REQUIRED. Claas 
men returning from the Services, or about to returg 
in the New Year. Only men with good design and © 
preg | we 5 | eon little supervision, 
pn A ON & CO., LTD., Com = 

oa tT Barrs Road, Cradley iat. 4 
Wages paid to right men. V 387 > 








—— 


raughtsman, Senior 
Hydraulic, able to take cha of s 
section and capable of design work, REQUIRED 
established engineering concern. Experience sho 
include all-round experience of high pressure hydvonl 
lics and preferably some experience of modern light. ~ 
— applications. Salary commensurate with 
rience and previous positions held.—BOX V 336, 
ces of ENGINEERING. 


[prauehtomen Wanted with 


experience in Structural and Mechanical 

work esappiies to Gasworks, Coal and Coke Handling 
aes — Apply, stating age, experience, etc., ts 
. J. JENKINS & CO., LTD., RETFORD, Notts. 
By permission of the Ministry of Labour and National 
Service. Vv ) 236 


Two Sales Representatives 


REQUIRED, one for Midlands, and one for 
North Western Counties, for new and reconditioned 
Cranes, ———- and other Contractors’ Plant, 
pplicants should be capable of inspecting and valu. 
ing secondhand a —Full particulars of traini 
rience, age, and salary required, to BOX V 35 
ces of ENGINBERING. 


‘ ° 
A ir Conditioning Draughts- 

MEN.  Leadi London Air Conditio 
Company REQUIRES IMMEDIATELY SEVER 
PROJECT and ESTIMATING DRAUGHTSMEN 
with sound experience in the design and estimating 
of all classes of Air Conditioning Plant. Good office 
conditions, five-day week. Permanency for suitable 
applicants.— Apply giving full details to BOX V 371, 
Offices of ENGINEERING. 


Draughtsmen Required 
{London Area) with good experience in 
Machine design and Plant installation. A know- 
ledge of Bakelite Moulds an advantage.- ae 

, experience and salary required to B x 
ces of ENGINEERING. 


stating 

V 393, O 

Hy Engineering Firm in 
CESTERSHIRE, REQUIRE WORK- 

ING MAINTENANCE FOREMAN.—BOX V 370, 

Offices of ENGINEERING. 


He4 Buyer Wanted for” 


large Heavy Engineering Works in North 
East. Knowledge of large Forgings,* Castings, 
Copper Electrical Purchases essential.—State salary, 
when available, and full particulars to BOX V 320, 
Offices of ENGINEERING. 


‘Pers Sales Correspondent 
pie to dealing with industria! instruments ; 

experience and salary required. —BOX 
v3 369, “tices of ENGINEERING. 





























APPOINTMENT FILLED. 





ox No. T497. The Advertisers 


wish to thank those who sent in applications, 
and to state that the vacancy has now been filled 
V 394 








SITUATIONS WANTED. 





ngineer Officer, R.N. (40), 


5 years’ apprenticeship, B.o.T. Cert., consi- 

derable experienced I types steam and Diesel Engines 

and other type boilers, fuel 000 HF 
General electrical experience. Charge 30,000 H 

Destroyers—Submarine experience. Tactful 

t in adios men. DESIRES APPOINTMENT 

wt wet ne these « ualifications can be used to their best 
OX V 358, Offices of ENGINEERING. 


Fnnsincering Sales Executive 
SHORTLY AVAILABLE. Englishman. 
| ye ualified. Public school and University. 
Highest references. Successful record 
ser cietions at highest levels England, United 
States, where resident for period, South America 
and Continental Europe. muneration on com- 
mission basis preferred Accustomed substantia! 
earnings.—BOX V 374, Offices of ENGINEERING. 


D”“: forrelease from Admiralty 


SERVICE. Age 24. Five years Ship- 
Steam and Diesel, three years Naval 
Re 8 
0 








repairing, 
Architecture and Ship Construction. 

sible an ve employment.— 
V 380, Offices of ENGINEERING. 














\ugineering Draughtsman 
QUIRED by a firmin the South of England. 
Class “A” release man ne a@ sound cal 
training in mechanical enginee: Some ey 
of electrical engineering wend to adv 
ves in first instance, stating ose, fall deta: 

lence and salary required, BOX Y 360, 
Of ices of ENGINEERING. 





Engineer and Designer, 
DRAUGHTSMAN (31), general and mechanical 
engineering, also Technical Representative, SEEKS 
RESPONSIBLE POSITION With By prospects 
in Provinces. Salary £440.—BOX V 402, Offices of 
ENGINEERING. 


Situations Wanted continued on Page 59 
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UP TO: 1,250 Ree STOCK DRIVES: UP TO: 108 ee 


%. 


EFF Peaenw c Y e 


DEPENDABILITY 


ABAPTABIL fag 





Transmission and Conveying Chains, Wheels and Accessories for all mechanical purposes 


- RENOLD AND COVENTRY CHAIN COMPANY LIMITED MANCHESTER - ENGLAND 


i= = 10-TON ELECTRIC TRAVELLER 


HANDLING RAILS WITH LIFTING MAGNET. RAIL SPAN 100-FT. 


LONDON OFFICE: 
38, VICTORIA STREET, S.W.1 
Phone : ABBey 1911 (3 lines.) 


Grams: ‘*Stothert, Sowest, 
London.’ 


STU 





__ 
— 


l 


Fiiekene:: apne 2277 (4 lines). 
Telegrams: “STOTHERT, BATH.” 


TOTHERT & PITT, Ltp, BATH, ENG. 


3967 
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CENTRIFUGAL 





1945. 



















‘K&L’ TYPE 


A low priced efficient and reliable general service pump, 
suitable for Industrial Processes, Drainage, Circulation, 
Low Pressure Water Supply, Tank Filling, etc. 


Capacities from I5 to 1000 gallons per minute. 
Heads from 10 to 120 feet. 


‘D’ TYPE 


A divided casing pump of simple but robust construc- 
tion, suitable for the above duties, but embodying 
special features, such as Double Suction Balanced 
Impeller, External Ball and Roller Bearings, Sleeved 
Shaft, etc. 


For all capacities and heads. 


Est RYSDALEcGl? 
A YOKER GLASGOW. 






























TAYLOR & CHALLEN 


PRECISION PRESS BRAKES 


An all steel machine, built up of 
rolled steel slabs, with a _ central 
gap in the bed, so that horning tools 
may be used without deflection. 
It performs operations of multiple 
punching, angle bending, and general 
forming on sheet or strip material. 
A plate friction clutch permits the 
most delicate operations. 


TAYLOR & CHALLEN LIMITED, 
——DERWENT WORKS——— 
BIRMINGHAM, 19. 















London Office : St. Stephen’s House, Victoria Embankment, S.W.! 
Telegrams :‘* Taychal, Parl, London.” Telephone : London, Whitehall 3513 























2859 











SUPPLEMENT page XXXI 63 





Dec. 28, 1945. ENGINEERING. 








DAV Y- UNI 


AIR-HYDRAULIC 
ACCUMULATORS 








WITH “DAVY-UNITED” ELECTRICAL 
WATER LEVEL INDICATOR AND PUMP 
CONTROLLER 


The only Accumulator Control 
giving a visual reading of the level 
of the water in the Accumulator 





Air-Hydraulic Accumulator—Pressure 3,300 lb. per sq. in 


DAVY so UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 


veceot DUNCAN STEWART & COMPANY LIMITED, GLASGOW 
DAVY ano UNITED ROLL FOUNDRY LIMITED, BILLINGHAM 


i utth: United Engineering and Fou.dry Company, Pittsburgh, U.S.A 





3907 




















Press Manufacturer gives his second 
recommendation to a customer 
fora Barimar Guaranteed Repair 


ABOUT THREE YEARS AGO a powerful press, similar to the one illustrated here, was 
broken, and the maker of the press advised his customer to have a Barimar 
repair, which proved satisfactory to everyone concerned—including Barimar. 





The illustrations show the Main Frame of a heavy Hydraulic Press 
used in a large Tannery for embossing leather. This machine was also 
made by the same manufacturer, and again he recommended a 
Barimar repair. 
The casting weighs 44 tons 
and is 4 ft. 8 in. high by 
4ft.6in. by 4 ft. It was 
sent to Barimar’s London 
factory. The metal at 
point of fracture was from 2 in. 
44 ton Main Frame of Power to 33 in. thick. The arm broken 
ful Hydraulic Press used in : 
Tannery for embossing heavy Off weighs about 5} cwt., and 


leather. Part broken off weighs carried considerable strain. 
54 cwt. 

















In setting this job up for welding the greatest 
care had to be taken. Any error made at this 
point would have incurred extensive machining 
in aligning the bearing boss, thereby delaying 
delivery of job and running up cost. 


In welding parts that “ stand in the air,’’ with 
strain on top, a method of “‘ Deep Welding ”’ is 
employed, whereby the common cast iron of old 
casting is replaced by iron of exceptional strength. 
In fact, under exacting tests, the Barimar weld 


JUST REMEMBER that seven-letter word—BARIMAR ! 


All Broken Parts sent by Rail or Road Transport must be Carriage Paid. Instructions should be sent by letter. 


Barimar House, 22-24, Peterborough Road 


> WwW. 
* aR *Phone : RENown 2147-2148. ’Grams : “ Bariquamar, Walgreen, London.”’ 
imp Night 2148. 


BIRMINGHAM 12: 116-117, Charles Henry Street. 'Phone : Midland 2696. MANCHESTER 13: 67, Brunswick St., Ardwick Green. "Phone: Ardwick 2738 that customer could not believe it. 


31, The Close. ’Phone : 


NEWCASTLE-UPON-TYNE 1 


in average job adds 25 per cent. to the strength of 
original casting A substantial margin of safety. 


The welding, machining, and lining up of this 
Hydraulic Press Frame was completed in only SIX 
DAYS—accepted under Barimar Money-back 
Guarantee—and saved an enormous sum in time 
and replacement cost. A ‘‘ Dead’’ machine is 
only scrap-iron value. A new casting costs 
enough tohurt a millionaire, and only Methuselah 
could wait for delivery. What do we do now ? 


FULHAM, LONDON, S.W.6 


21055 GLASGOW, C.2: 134, West George Lane. Phone: Central 4709 








Barimar’s Money-back Guaranteed 
Repair covered welding, 
ing and lining up bearing surfaces, 
and making casting clean and new 
and ready for instant reassembly. 
Time—SIX DAYS. 


machin- 


Price—so low 








THE WORLD’S SCIENTIFIC WELDERS 
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Centrifugal and Turbine 


—— 2 a ” 
e a , inl List No. 
Centrifugal ——* fi. } Turbine 
— Duties ry 3 : ) ' Symbo. 
BH ky . aos and > 


Pumping Plant 











Centrifugal Pumps in A Tui bine Pumps in 
a City Sewerage ~ a Waterworks 
Scheme. 


Turbine Pumps in a large 


Centrifugal Pumps ina large Hydraulic Power Station. 


Boosting Plant. Pulsometer EngineeringCo.Ltd. “3s Reading and London. 


———- 











wemmm GEORGE RUSSELL & Co. L1p. MOTHERWEL | mmm 


Ir ae 
; Ll EF - 
tucree NG ESTB. “ass” & got ig “xxx = 86S STow ELecTan WEED 2 row tec 
| \ ‘aii <_- OTH cant acest er “rs Saves? fl peg 
Be<3 pont srow tece > ENQUIRIES SOLICITED.. FOR CRANES cee WIDNES 
Pred | WAND STEAM Chand OF ALL TYPES & SIZES -- ALSO FOR oeut Case Upan 3 Tow s7ray al ee 


re ENCINEEPING & STRUCTURAL WORK, COALINC CRANE AT IRVIN 


EN OME ETC. LLUS ALED ABOU: [s- AN ACLU A FRODOCTION uct 


"BROOMWADE 
AIR COMPRESSORS « PNEUMATIC TOOLS 














_BROOM £ WADE LIMITED. HIGH WYCOMBE. "ENGLAND 


Douglas i 


INDUSTRIAL Power T R U CK * : oe a 


as Ma 


Kingswood, Bristol 
(Yeu 73013) 








ppm is an interesting story which at present we cannot tell concerning the unique 
construction illustrated and the problems which we had to solve. We can say it is 
73ft. long by 41ft. wide, demountable and used with canvas covering. It was designed by 


us complete with crane, workbenches, etc., and manufactured in our Works from our 
standard Tubes. 


“Design in Steel Tube —an Ideal Structural Member.” 


‘TUBE WORKS L™ 
THE VICTORIA TUBE co. "TD. "ond EDWARD SMITH LTD. 


° 
£ Ingt a HEAD OFFICE AND WORKS - GREAT BRIDGE- TIPTON - STAFFORDSHIRE 





| 











Erinted in G coat geo te [oe Pa ggg by HARRISON & Soma, ian, a9 the Bedford Press, Lok & 21, Bedfordbury, ia the Parish of St. Mest oo ae wiite, ont Puaihes by JOHN ALEXANDER DIXON at the Offices 
o the Parish of § er. Dec. 12. 1896, at the Post Office, New York, U S.A. 


























